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Abstract – Within the current Common Agricultural Policy (CAP) framework, Member States are obliged to evaluate their respective Rural Development Plans (RDPs). The aim of the evaluation is to verify the efficiency and efficacy of the implementation process, particularly in terms of integration of environmental issues in the agricultural policy. In this context, a more comprehensive evaluation method is needed, able to integrate in the analysis the spatial structure of the territory the intervention targets. Geographic Information Systems (GIS) have been widely considered a useful tool to encompass the spatial aspects in the evaluation process. GIS, in fact, are able to perform spatial analysis as well as estimate quantitative indicators with reference to different geographic frames. In this short paper we propose a GIS-based analysis of the effects of organic farming support scheme implementation and we report the results of an application of such a methodology.

Introduction

Since the 1992 CAP reform, the main aim of the European agricultural policy has been to reduce the intensity of production, in order both to diminish market surpluses and to relieve pressure on the environment. Agri-environment measures have, since then, become a focus of the rural development framework under the current CAP (Commission, 1999). Particular attention has been directed to organic farming, because of its benefits to the environment and its favourable social and economic implications. 

In this light, the Rural Development framework, as enforced by the CAP, assigns to evaluation a key role in ensuring the effective and correct implementation of the RD plans. Evaluation, in fact, provides a measure of the impact of aid schemes and their effectiveness in achieving the objectives set (European Commission, 2002). Finally, it controls for the sustainable use of resources.
The evaluation of plans must be based on quantitative indicators (European Commission, 1999), but these indicators must consider the spatial context of agriculture as land-based activity. This has triggered a wide scientific and political debate about the need for more comprehensive evaluation methodologies and for integrating different analysis tools.
Along these lines, the possibilities offered by Geographic Information Systems (GIS) have been acknowledged, this tool being able to encompass the spatial and territorial features of evaluation methods. GIS is commonly defined as “a system for capturing, storing, checking, integrating, manipulating, analysing and displaying data spatially referenced to the earth” (Bateman et al., 2003). In this short paper we propose an integrated evaluation methodology featuring GIS. The aim is to analyse the effects of the agri-environment measures (specifically the organic farming support scheme). In particular, we intend to explore whether the impact of the interventions matches the local need for improving environmental conditions.
Methodology
The usefulness of GIS as a tool of the evaluation process lies in the fact that it captures the spatial aspects of political interventions. In the proposed method, different informative layers are set up and then intersected by GIS in order to relate the economic with the spatial information regarding the organic farming scheme implementation. 

The first informative layer is set up from the database containing the information about the farms joining the agro-environment support scheme and receiving payments. This includes information about the total area involved in each farm, the type of crops and the localization of the farm. This latter piece of information is fundamental in order to locate farms on the map and carry out the analysis with GIS. GIS proves helpful in displaying quantitative indicators such as the percentage of organic farms and areas on the total number of farms and agricultural surfaces in every municipality. Then, as initial output, GIS elaboration produces the intervention distribution and concentration in the area in terms of areas and farms and the map of the relative importance of organic farming on the whole local agricultural system.
The other informative layers are related to the main environmental problems which the agro-environment measures are meant to deal with. The evaluation criteria to select are suggested by the environmental objectives set by the rural development programmes, where the main environmental issues of the territory are considered and analysed in the intervention strategy setting process. The informative layers related to environmental aspects are represented by thematic maps where the distribution and intensity of the phenomenon are represented.
The main environmental problems arising from the relationships between agriculture and the environmental context are related generally to water pollution from pesticides and nutrients in run-off waters, especially nitrates and phosphates; biodiversity and natural resources management in protected and Natura 2000 network areas; the use of resources in intensive cropping systems. 

The thematic maps representing the vulnerable zones by nitrates pollution must be produced by EU Member States under the terms of Nitrates Directive (Dir.91/676/EEC as amended by Regulation (EC) No 1882/2003). The thematic maps defining the “special areas of conservation” for biodiversity must be defined in the territory of Member States under the terms of the Directive 92/43/EEC (concerning the conservation of natural habitats and of wild fauna and flora and establishing an European ecological network known as "Natura 2000"). 
In order to analyse the relationships between the distribution and concentration of the intervention supporting the organic farming (first informative layer) and the environmental issues (nitrates vulnerable zones, Natura 2000 and areas characterised by intensive cropping systems), GIS can be used in two different steps:

1. Overlapping and intersecting the different informative layer maps in order to display on a unique map the distribution and concentration of the intervention with respect to the environment critical areas. This provides an immediate representation of the relationships between intervention environmental effects and the local “demand” for environmental measures in terms of how the agro-environment measures tend to distribute and concentrate in the areas where the environmental problems from agriculture are more relevant.

2. Estimating indicators that quantify these relationships and can be useful to monitor the integration of environmental concerns into agricultural policy. The role of indicators in the monitoring and evaluating process is considered fundamental in implementing and improving the environmental benefits of CAP. However, to date the set of indicators available is still evolving depending on the adequate collection of data at a sub-national level (Commission of the European Communities, 2000). One of the indicators listed is related to the area of organic farming and its incidence on the local agriculture system or on the environmental context. GIS can automatically estimate:
· the total area and the number of beneficiaries under the organic farming support scheme lying in each municipality and each defined area (nitrates vulnerable zones, Natura 2000 network areas, intensive cropping system areas)

· their incidence (in percentage terms) on the whole agricultural area and number of farms in each municipality and different areas.

The case study
The methodology has been applied to the Region of Campania, in Italy. The first informative layer has been elaborated from the regional database about farms beneficiaries under the organic farming support scheme first implementation. The GIS-based analysis layout was the map of distribution of organic farms and areas over the regional territory and the map of their incidence on the municipality agriculture system. Two informative layers (thematic maps) available to date have been collected from the regional authorities and used in the second analysis step:

· vulnerable zones defined under the terms of Nitrates Directive
· regional agricultural systems defined on the basis of different cropping systems characterising areas and identifying three different systems (1: intensive; 2: fruit and grape-growing; 3: livestock and grain crops)
The methodology as described above has been applied and the GIS-based analysis results show that, in spite of the regional RDP strategy aiming to concentrate the organic farming intervention on the critical areas from an environmental point of view, there is no significant difference in the distribution of organic farms and areas between the nitrate vulnerable and non-vulnerable zones and between more intensive and less intensive agriculture areas. As an example, here are reported only the maps related to farms. 

Conclusions

In this short paper we have demonstrated how GIS can play a constructive role in the comprehensive assessment of agro-environmental policies. The analysis focuses on organic farming aid scheme implementation. Using GIS, in fact, it is possible to produce maps representing the localisation of the intervention over the territory as well as maps representing how the intervention has been focused on some specific areas, critical from an environmental point of view. The application of this methodology to the case study of Italian Region of Campania immediately shows some interesting results. In fact, the efficacy in achieving the benefits from the organic farming support have been reduced by an implementation scheme not focusing on the regional areas that are more in need of environmental improvements.
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