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Abstract:

Anaerobic digestion (AD) produces biogas, a methane-containing fuel that has been used for many years in rudimentary energy systems. In the last 40 years or so substantial efforts have brought the technology to a reasonable level of maturity. There are still, however, a number of challenges to be met in order for biogas to compete with fossil energy and fossil fuels in terms of economic performance. Also, while recent energy policy and legislation in Europe has recognised certain environmental benefits of biogas over other forms of bioenergy, some factors affecting environmental sustainability need to be clarified - not only for biogas. It is noted that biogas production and recovery is not only carried out to provide energy, but AD is often used as a waste management tool to provide useful products which can contribute to a positive energy balance as well producing a source of natural fertiliser for nutrient recycling.
This presentation describes the costs involved in biogas production and in its utilisation as a fuel for production of heat and electricity or through upgrading to biomethane for direct use as a vehicle fuel or for injection into the natural gas grid. Various technology developments over the years have enabled cost reductions to be achieved. At the same time, refinements in process control strategies have allowed biogas plants to achieve high performance and maximised use of the two key products, biogas and digestate. A selection of key examples of technology developments and process control optimisation will be given. These will include improvements that benefit both economic and environmental performance. The presentation will address options and priorities for where development needs to be focused in the coming years. This focus will be defined in terms of research needs and necessary developments in equipment and in understanding of the sector that will help policy makers and investors. 
This presentation will be followed in the biogas session by presentations that address specific aspects of biogas production and its utilisation, including energy from crop digestion, biogas upgrading and use as vehicle fuel, digestate quality management and the economics of small-scale AD systems. 

