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Abstract - The multifunctional agriculture is increasingly been emphasized as the direction for farming systems. This notion embraces not only the supply of food and fibre, but also the provision of public goods, which include elements such as landscape, biodiversity, water resources, carbon sequestration, and energy supply. Organic farming has from the onset been concerned not only with the supply of safe and healthy food, but also with maintaining a healthy environment. However, not all practices in organic farming will necessarily contribute towards maximising the contributions to public goods. There is therefore need for research to uncover the effects of organic farming practices on ecosystems and to develop management practices for the benefit not only of crop and livestock production, but also for the wider range of public goods.

Introduction

Agriculture has traditionally been seen as primarily a supplier of food and fibre. This has in the traditional and industrialised agriculture led to a maximisation of these outputs, often with severe effects on the surrounding environment and resulting negative effects on biodiversity. In Europe, there is an increasing focus on the multifunctional role of agriculture, where the environmental, social and economic functions are all included as key elements (Hall et al., 2004). Subsidies in the EU have therefore been shifted from supporting crop and livestock products towards rewarding a range of ecological and environmental goods (Gerowitt et al., 2003). This has in several European countries also included subsidies for organic farming, which have from the onset been concerned with the health of ecosystems and the environment. Organic farming is therefore seen as a major contributor to providing public goods, which include elements such as landscape, biodiversity, water resources, carbon sequestration, and energy supply. However, not all of these elements are equally emphasized or even included in the regulations governing organic farming practices, and there is therefore a need to research the effects of organic farming on the range of public goods and to suggest and implement practices in organic farming that can provide both healthy products and contribute positively to a range of other ecosystem services for the good of society.

Resource base

Maintaining soil quality is critical for the ability of the society to maintain food production also for future generations. Degradation and loss of agricultural land arises mainly from soil erosion, salinization, waterlogging, and urbanisation. In addition nutrient depletion, overcultivation, overgrazing, and soil compaction contributes to the deterioration of soil fertility. It is estimated that soil degradation is severely affecting 15% of the earth's cropland area, and in Europe alone 16% of the soils are prone to soil degradation (Holland, 2004). In developing countries, the degradation is worsened by low inputs, partly due to lack of credits and partly because available crop residues and dung are used for fuel.


Crop production in organic farming systems relies to a large extent on soil fertility for nutrient supply. The soil fertility must be maintained via choice of crop rotation and (green) manuring practices. Such practices have in developing countries been shown to lead to both increased yields and to a provision of other environmental services (Pretty et al., 2006). 


A proper management in organic farming of the available resources to improve crop yields and reduce emissions to the environment requires an in-depth understanding of soil processes and nutrient dynamics during and outside the growing season, and their effects on crops and weeds (Mäder et al., 2002).

Water quality

Clean water is sufficient quantities are critical for many of the functions of ecosystems and society. Even in areas with abundant water, there may be severe problems with the pollution of aquifers, rivers and coastal waters affecting both freshwater abstraction and the functioning and human exploitation of aquatic ecosystems (Galloway et al., 2003).


The absence of pesticides in organic farming clearly reduces the environmental load to waters. However, there are also substantial agricultural emissions of nitrate and phosphorus to the aquatic environment. The loss of phosphorus is linked to the increasing load of phosphorus in particular with intensive livestock farming, and here organic farming may contribute positively. It is less clear that organic farming practices will always reduce nitrate leaching (Hansen et al., 2000), and there are some tillage and weed management practices in organic farming that may even increase the risk of nitrate leaching (Askegaard et al., 2005).

Landscape and biodiversity

Loss of biodiversity involves a reduction in the number of living species and thus a loss of genetic resources and a loss of ecosystem services in both natural and managed ecosystems. Both effects have negative long-term consequences for the interaction between the human population and the environment. However, the assumed link between biodiversity and the provision of ecosystem services are often poorly documented (Swift et al., 2004). There is thus a need to better understand the roles of distinct functional groups in providing services, both within the agricultural fields and in the remainder of the landscape. Also the linkages between agricultural fields and other landscape components need to be better understood.


There is also a need to improve or change those management practices within organic farming that contribute negatively to biodiversity. Among those practices are the use of weed harrowing at times during the season, where breeding birds are affected, and some manure management practices leading to ammonia emissions and subsequent ecosystem eutrophication (Petersen et al., 1998).

Climate change

Global warming is a consequence of increasing emissions of greenhouse gases (primarily CO2, CH4, N2O and CFCs) to the atmosphere. The use of fossil fuels is the primary cause of these emissions. However, agriculture also contributes significantly to the emissions of other greenhouse gases, in particular of CH4 and N2O. The generally lower livestock density of organic farming systems leads to reduced greenhouse gas emissions per land area compared with intensive systems. However, emissions per unit of produce is not necessarily lower in organic systems, but to a greater extent linked with the efficiency of the production systems (Olesen et al., 2006).


There is a range of options to reduce greenhouse gas emissions from agriculture, but perhaps the most promising ones involve the production of bioenergy (Jørgensen et al., 2005). Organic food production, integrated with short rotation coppice and biogas utilisation thus provide a number of additional benefits; for example: lower energy use per unit produced, water quality protection, recycling of nutrients, reduced N2O emissions and increased soil carbon storage.

Perspectives

It should be kept in mind that management practices in organic farming systems have been continuously developed to suit the actual soil and climatic conditions. The effects of agricultural activities on the range of public goods are also likely to be highly site specific. Whereas there is a need for research to better understand thee fundamental principles underlying the contributions of farming systems to public goods, research on the optimisation of such goods must be tailored to the local conditions, and indeed the development of farm management practices for improving production should be linked with research to assess effects on public goods.
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