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Abstract:

A great potential lies in manures and other agricultural residues for biogas production. In particular small and medium sized farms do not exploit this potential, because investment and operation costs are high for small-scale biogas plants. The economic viability of such plants is strongly dependent on the availability of low-cost plant equipment as well as a feed-in tariff adapted to the higher production costs in comparison to large-scale plants. The purpose of this paper is to consider the combination of factors that affect the productivity of small farm based biogas plants and thus the economics of these installations. It includes an examination of the relative importance of the plant design, feedstock sources, process management as well as the administrative proceedings and policy incentives on the economic performance of the biogas plant. 
The paper offers a state of the art on existing small-scale concepts that aim to reduce capital and operating costs as well as a list with constructors proposing such concepts. Costs such as technical studies, permitting and financing procedures are also examined. Countries like Germany or Switzerland offer higher feed-in tariffs for small-scale biogas plants, the Netherlands is planning to offer a simplified authorisation procedure. The benefits of such incentives are analysed and set in correlation with the development of the biogas market. The determination of efficiency parameters (e.g. return on invested capital) and the influence of plant characteristics are demonstrated. 
Case study examples from operating plants are described and thereafter set in the wider context within the Bioenergy Task 37 member countries. It shows that small on-farm biogas plants are viable under specific local and national conditions. 
Many governments have recognised the value of biogas produced from the anaerobic digestion of organic waste, residues and crops as part of their energy policy for its potential to reduce carbon and other greenhouse gas emissions. While government policy can set the goals, it depends on the private sector to make the necessary investment so as to achieve the policy objectives. This requires an acceptable level of return on the capital investment. The economic value and use of the digestate is frequently an afterthought and regarded as a disposal. Nevertheless it is an integral part of biogas production which incurs capital and operating costs in its own right as well as a revenue value. An attempt is made to show how it plays a central role in the capital and operating costs of the plants and therefore contributes to the overall economic performance.

The evidence demonstrates that high capital costs have led to ever increasing demands for financial inducement. These include feed in tariffs for electricity, heat and biomethane, capital grants and low interest or interest free loans (for example in the UK and Germany). The current situation is unsustainable in the long term and has stimulated innovative farmers and biogas businesses to develop new plant designs. Examples are drawn form countries such as the UK, Norway, Sweden, The Netherlands, Germany and France. These innovators are also seeking closer integration between the biogas unit and existing farm enterprises including the dairy/livestock, crop production and fertiliser management (digestate), all of which relate to the economic performance of the biogas plant and the whole farm. Non quantifiable benefits are reduced risks of recycling animal and plant disease as well as weed seeds.
Governments show growing interests in the value of AD to fulfil and range of functions – carbon avoidance, GHG reduction, improvements to land, air and water quality, slurry/manure/fertiliser management, reduction in consumption of fossil fuels, enhanced sustainability and social security.

