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Preface

In 2007, the European Parliament requested the European Commission to carry out a pilot project on 'Sustainable Agriculture and Soil Conservation through simplified cultivation techniques' (SoCo). The European Parliament considered that 'in Europe, soil degradation and erosion is probably the most significant environmental problem' and underlines the importance of conservation agriculture as being a 'set of soil management practices which minimise alteration of the composition, structure and biodiversity of the soil, safeguarding it against erosion and degradation'. While stating that 'Rural development planning action for 2007 to 2013 affords a unique opportunity to make headway with these techniques', the European Parliament underlined that the project should 'foster knowledge of these techniques so that future European legislation can be easily applied'.

The SoCo project was designed in a close cooperation between the Directorate-General for Agriculture and Rural Development (DG AGRI) and the Joint Research Centre (JRC). It has been implemented by the JRC's Institute for Prospective Technological Studies (IPTS) and Institute for Environment and Sustainability (IES). Further information about the SoCo project is available on the website: http://soco.jrc.ec.europa.eu
The SoCo project is structured around four work packages. This report presents the findings of a stock-taking of the current situation with respect to soil degradation processes, soilfriendly farming practices and relevant policy measures within an EU-wide perspective (work package 1). The following institutes contributed to this report: the JRC-IPTS, the JRC-IES, Leibniz-Centre for Agricultural Landscape Research (ZALF) e.V. and SOLAGRO.

This report has been reviewed by the SoCo Steering Group, comprising representatives of

several DG AGRI Units, the JRC-IPTS, the JRC-IES, DG Research and DG Environment, as well as by the SoCo Scientific Advisory Board: Arnold Hermanus Arnoldussen, Štefan Bojnec, Floor Brouwer and Pierre Dupraz. We thank all involved for their support to the work.

Executive summary

Agriculture occupies a substantial proportion of the European land, and consequently plays an important role in maintaining natural resources and cultural landscapes, a precondition for other human activities in rural areas. Unsustainable farming practices and land use, including mismanaged intensification as well as land abandonment, have an adverse impact on natural resources. Having recognised the environmental challenges of agricultural land use, the European Parliament requested the European Commission in 2007 to carry out a pilot project on 'Sustainable Agriculture and Soil Conservation through simplified cultivation techniques' (SoCo). The project originated from a close cooperation between the Directorate-General for Agriculture and Rural Development (DG AGRI) and the Joint Research Centre (JRC). It was implemented by the Institute for Prospective Technological Studies (IPTS) and the Institute for Environment and Sustainability (IES).

The overall objectives of the SoCo project are: 

(i) to improve the understanding of soil conservation practices in agriculture and their links with other environmental objectives; 

(ii) to analyse how farmers can be encouraged, through appropriate policy measures, to adopt soil conservation practices; and 

(iii) to make this information available to relevant stakeholders and policy makers in an EU-wide context.

This report presents the findings of a stock-taking of the current situation with respect to soil degradation processes, soil-friendly farming practices and relevant policy measures within an EU-wide perspective. This overview includes the results of the survey on the national/regional implementation of EU policies and national policies, a classification of the described soil degradation processes, soil conservation practices and policy measures, and finally the outcome of the Stakeholder Workshop which took place on 22 May 2008 in Brussels.

The current findings and the data received from the stock-taking of the policies do not provide sufficiently detailed insight into the investigated links and are thus too limited to allow policy recommendations. In order to clarify the context-specific links between soil degradation processes, farming practices and policy measures, SoCo therefore conducted ten case studies, spread over three macro-regions within the EU. The methodological details and results of the case studies as well as an overall assessment of the effectiveness of the policy framework as regards soil protection, conservation or improvement will be presented in the SoCo Final report.

Nature, localisation and magnitude of soil degradation related to agriculture

Soil is defined as the top layer of the Earth’s crust and is composed of mineral particles,

water, air and organic matter, including living organisms. It is a complex, mutable, living

resource which performs many vital functions: food and other biomass production, storage, filtration and transformation of substances including water, carbon and nitrogen. Soil further serves as a habitat and a gene pool, and provides a basis for human activities, landscape and heritage, and the supply of raw materials.

Soil is also subject to a series of degradation processes. Six of the soil degradation processes recognised by the Commission (water, wind and tillage erosion; decline of soil organic carbon; compaction; salinisation and sodification; contamination; and declining soil biodiversity) are closely linked to agriculture. Within SoCo, the magnitude of the related soil degradation risks was estimated at EU level and areas where these risks are most likely to occur were identified. The degree of 'risk' of soil degradation is established as a function of the underlying pre-disposing factors, and does not indicate the actual occurrence of degradation processes in particular areas. Due to the loss of topsoil, the soil becomes less fertile and the aquatic ecosystem contaminated. Erosion in agricultural areas could result in undercut slopes which remove the slope base, causing landslides. The major drivers for water erosion are intense rainfall (particularly pronounced in clay soils after long droughts), topography, low soil organic matter content, percentage and type of vegetation cover and land marginalisation or abandonment. Following the geographical distribution of these major drivers, several areas with a high risk of erosion (including some hotspots) are located in the Mediterranean regions.

Erosion risk is also observed across western and central Europe. Even though the risk is

relatively limited in e.g. France, Germany and Poland, water erosion can still be a substantial problem here. On the other hand, the analysis shows hilly to mountainous areas (Pyrenees, Apennines and the Alps) with very low or no erosion risk. These are largely forest areas with soils stabilised through tree roots. Wind erosion, involving a removal of predominantly the finest soil particles, results in an ongoing decrease in soil fertility, so that the effects of wind erosion on agricultural productivity are detectable only after years or decades. A soil’s susceptibility to wind erosion is determined by its erodibility (mainly soil texture and organic matter content) and the climate’s erosivity (mainly wind velocity and direction and precipitation). Wind erosion is additionally influenced by the interactions of various components (such as land use) resulting in a high temporal variability in the actual wind erosion risk of a particular site. The highest number of erosive days on bare soil per year (calculated over the last 30 years) is found across the sand belt covering southeast England, the Netherlands, northern Germany and Poland. Additionally, the areas exposed to high wind speed along coastlines show elevated levels of wind erosion. However, the outcome of the modelling exercise might be influenced strongly by lacking data (e.g. detailed info on soil, climate and land management) and scale effects.

Soil organic carbon is a source of food for soil fauna and contributes to soil biodiversity. Soil organic carbon supports the soil’s structure, which improves the physical environment for roots to penetrate through the soil, enhances the water retention capacity, and supports drainage (thus reducing run-off and erosion). A loss in organic carbon content can limit the soil’s ability to provide nutrients for sustainable plant production. Apart from soil characteristics (such as soil texture) and soil type, the soil organic carbon content is determined by land use, climate (mainly temperature and precipitation) and soil hydrology. Risk related to soil organic carbon decline is defined in terms of the potential of soils to lose organic carbon (removal of carbon from the soil) compared to rates of accumulation of soil organic carbon. The climate factor explains the existence of a north-south climatic gradient, with high soil organic carbon levels in the colder humid northern part of Europe and in mountainous areas, and lower levels in the warmer semi-arid southern part. The model results show that agricultural soils in Europe have very different actual soil organic carbon levels and are subject to different risk levels of soil organic carbon decline. Maintaining and optimizing organic carbon levels (as a specific objective of land management) is important in contributing to climate change mitigation.

Compaction can create significant damage to the soil infiltration rate, redistribution of water and nutrients, root development, and the direction and depth of root growth. As the degree of compaction increases, cultivation becomes more difficult demanding more energy as well as decreasing crop yields and productivity. The natural susceptibility of soils to compaction mainly depends on soil texture, with sandy soils being least and clayey soils being most susceptible. Human-induced compaction is caused by soil use and management (e.g. heavy machinery used under wet conditions). European soils used for agricultural and pastoral purposes have a predominantly low or medium natural susceptibility to compaction. Agroforestry and permanently irrigated land (mainly on light sandy soils) -with the exception of rice fields, mostly on clay soils with a high water table- are least susceptible to compaction.

Salinisation leads to an excessive increase of water-soluble salts in the soil, whereas

sodification concerns an increased content of exchangeable sodium (Na+). High levels of

salinity in soils provoke the withering of plants both due to the increase of osmotic pressure and the toxic effects of salts. Salinisation increases the impermeability of soil layers, eliminating the possibility to use the land for cultivation. When alkalinity takes place, the high pH level does not, in most cases, permit plant life. Excess sodium on the exchange complex results in the destruction of the soil structure that due to a lack of oxygen, cannot sustain either plant growth or animal life. Alkaline soils are easily eroded by water and wind. The main natural factors influencing soil salinity are climate, the salt contents of the parent material and groundwater, land cover and topography. The most influential human-induced factors are land use, farming systems, and land management, such as the use of salt-rich irrigation water and/or insufficient drainage. Saline soils have developed in most arid regions, where climate is the determining driver. Salinity of local groundwater or substrata is causing problems of salinity too. The countries most affected are Spain, Hungary and Romania. Other countries show localised occurrence of these conditions, which could have a devastating effect locally. Particular types of soil, such as acid sulphate soils may be at risk of salinisation under certain environmental conditions.

SoCo has not been able to produce comprehensive risk assessments of the degree of soil

contamination (by heavy metals and pesticides; excess of nitrates and phosphates) or

declining soil biodiversity due to a lack of data. Heavy metal input in agriculture may be caused by human activities, such as fertilisation and amendment practices, used to increase soil productivity. High concentrations of heavy metals in soils can be toxic for living organisms, resulting in biodiversity decline and groundwater pollution. Heavy metals together with excessive nitrogen inputs are regarded as the main sources of contamination in agricultural soils with significant effects on water quality.

Soil biodiversity tends to be greater in forests (compared to grasslands) and in undisturbed natural lands (compared to cultivated fields). Agricultural land use and management practices can have significant positive (liming in grasslands or low levels of disturbance) and negative (ploughing, overuse of agrochemicals or organic wastes) impacts on different components of soil biodiversity. Soil tillage operations modify the soil’s architecture (soil structure, porosity, bulk density, and water-holding capacity), the distribution of crop residues and organic carbon content. The adoption of organic farming and low-input farming can reduce the impact of agricultural activity on soil biodiversity. Changes in biodiversity alter ecosystem processes and change the resilience of ecosystems to environmental change.

The macro-assessment of the soil degradation processes provided in this report represents EUwide estimates only and should not be interpreted with the same accuracy as field

measurements. Risk was assessed through parametric and empirical models, using the

European Soil Database and Corine Land Cover Database. Given the general EU-wide

character of the evaluation and despite using the best available data, important drivers for

actual soil degradation at the local level (e.g. land use and land use change, farming practices, farming systems) could not be taken into account. Also, these data show serious differences and gaps in quality, comparability and geographical distribution. To create a more complete picture, improved data collection would be required, ideally through the development of a harmonised monitoring system across Europe and through additional research on EU-wide soil degradation processes.

Relevant farming practices for soil protection, conservation and improvement, their uptake and related environmental objectives

SoCo focused its review on two specific farming systems, namely conservation agriculture and organic farming, along with a range of farming practices.

Farming systems

Conservation agriculture comprises a combination of practices which minimise alteration of the composition and structure of the soil, safeguarding it against erosion and degradation, and preserving soil biodiversity. No-tillage and reduced tillage, in combination with permanent soil cover (cover crops, crop residues) and crop rotation, are essential practices in conservation agriculture. Crop rotation involves growing a range of crops in the same space in sequential seasons to avoid the build-up of pathogens and pests that often occur when a species is continuously cropped. Uptake of no-tillage varies from 4.5 to 10 % (of total arable land) in Finland and Greece and from 2.5 to 4.5 % in the Czech Republic, Slovakia, Spain and the United Kingdom. Reduced tillage is practised on 40 to 55 % of the arable land in Finland and the United Kingdom, and on 20 to 25 % in France, Germany and Portugal. All mentioned practices minimise the risk of soil degradation by increasing the organic carbon stock, thus improving biological activity, soil fertility, soil structure and the water-retention capacity of soils, thus reducing soil erosion and nutrient run-off (with positive effects on water quality), and improving soil resistance to compaction. As for crop rotations, in addition to erosion control, the interaction between distinctive crops within a crop rotation can increase the yields, especially for the first consecutive crop. An example is the positive effect of legumes

on the subsequent yields of a grain crop. On the economic side, significant cost savings with respect to labour and fuel consumption are reported. Reduced tillage and no-tillage can potentially reduce the need for labour hours by 30-40 and 50-75 % respectively, depending on the geographical location (northern or southern Europe). Similarly, consumption of fuel can realistically drop by 10-20 % and 15-25 % for reduced tillage and no-tillage respectively. Nevertheless, switching to conservation agriculture might require significant capital investment (for example, in sowing equipment) and greater attention in the use of chemicals (that is for weeding). Furthermore, conservation agriculture is a complex, site-specific farming system, requiring training of farmers and adaptation to local circumstances before maximum economic benefits can be obtained. The practices forming the basis for conservation agriculture are also (individually) used in other farming systems (e.g. conventional, organic).

Organic production is an integrated system of farm management and food production that

combines best environmental practices, a high level of biodiversity, the preservation of

natural resources, the application of high animal welfare standards and a production method in line with the preference of certain consumers for products produced using natural substances and processes (FAO, 2008b). Organic farming plays a dual societal role, on the one hand responding to consumer demand for organic products, and on the other hand delivering public goods through the protection of the environment and animal welfare, and thus contributing to rural development (Regulation (EC) 834/2007). Over the period 1998-2005, the area under organic farming (including conversion areas) certified under Council Regulation 2092/91/EEC increased by 130 % in the EU-15, and by 2005 it amounted to 4 % of the total Utilised Agricultural Area in the EU-25. However, there is considerable variation between Member States. Organic farming, although different from conservation agriculture, has similar positive effects on soil organic carbon content and soil biodiversity. Energy consumption is reduced and beneficial effects are reported on water quality, in particular with respect to pesticides (which are strictly limited in organic farming), and on above-ground biodiversity (in particular species abundance and/or richness) and landscape. Net returns depend on yields, with some variation according to the crops.

Farming practices

Ridge tillage, i.e. cultivating crops on pre-formed ridges, alternated with furrows protected by crop residues, has positive effects on moisture-holding capacity, soil fertility maintenance (including organic carbon content) and biological activity and thus on water erosion and nutrient run-off. Evidence suggests that ridge tillage can be an economically viable alternative to conventional tillage with higher net returns and lower economic risk. Ridge tillage has only been studied in experiments in most parts of Europe.

Contour farming involves activities, such as ploughing, furrowing and planting, carried out along contours instead of up and down the slope. It aims at creating detention storage in the soil surface horizon and slowing down the rate of run-off. Contour farming thus increases the soil's infiltration capacity, may have positive effects on organic carbon content, and results in controlling water and tillage erosion. However, climate, soil type, slope aspect and land use should be taken into account when judging the suitability of this practice. Data on cost-benefit analyses are scarce.

Subsoiling involves loosening deep hardpans in soils, thereby improving the soil's infiltration rate and root penetration. In particular, it has a beneficial effect on infiltration rate and capacity, but shows variable effects on nutrient cycling. The effects of subsoiling are influenced by many other parameters such as a combination of practices, type of crop and soil, (micro-)climate, period of soil cultivation, etc.

Intercropping is the growth of two or more crops in proximity in the same field during a

growing season to promote the interaction between them. As in any biodiverse ecosystem, the interaction between complementary plants enhances the overall stability of the system, including a significant resilience against pests, diseases and weeds. This practice increases soil porosity and supports organic carbon and nitrogen cycles; there are indications of positive effects on soil biology and biodiversity too. Studies highlight the variability in net returns for a number of intercrops.

Maintenance and establishment of permanent grassland (grass sward over five years) and

temporary grassland (grass sward less than five years) can improve soil protection. Permanent grassland covers 32 % of the European UAA with important differences between the Member States: e.g. in the United Kingdom, Ireland and Slovenia, permanent grassland covers at least 60 % of the UAA. Both permanent and temporary grasslands have undergone a gradual decline over the past 25 years, having been converted into cropland or forest, returned to fallow land or abandoned. However, the 2003 CAP reform introduced the obligation to maintain permanent pastures in order to prevent massive conversion into arable land. This resulted, in 2006 and 2007, in a limited increase in permanent pasture in most Member States. Permanent grasslands significantly contribute to aggregate size and stability and soil biology (from micro- to macro-organisms). They also support the cycling of nutrients (organic carbon, nitrogen, phosphorus and potassium) in the soil. The continuous vegetative cover reduces the erosion risk by water and wind.

Agroforestry refers to land use systems and technologies where woody perennials (trees,

shrubs) are deliberately combined with agricultural crops, either in some form of spatial

arrangement or temporal sequence. Agroforestry has positive effects on soil fertility

maintenance, water-holding capacity, erosion control, biodiversity, carbon sequestration and control of nitrate leaching. However, its environmental effects are highly variable, depending on biophysical conditions, management intensity, and choice of crops and tree species. Research has shown that the long-term economic profitability of silvo-arable agroforestry systems relative to that of conventional arable farming is not clear-cut; when the profitability of the latter is high, the overall economic performance of agroforestry depends on the proportion of farm land planted, tree density and land quality.

Buffer strips (filter strips, field borders, windbreaks, grassed waterways, riparian buffers, etc.) at the edge of arable lands can significantly reduce (by 70-90 %) the volume of suspended solids, nitrates and phosphates transported by agricultural run-off to water bodies. Depending on the type, they can reduce wind erosion and contribute to biodiversity and aesthetics of the landscape. On the economic side, buffer strips lead to a retraction in the productive area and investment in their establishment (seeding, planting). In return and depending on local conditions, they may replace or reduce the need for other nature restoration activities.

Bench terraces consist of a series of (nearly) levelled platforms built along contour lines, at suitable intervals and generally sustained by stone walls. Terracing has a particularly

beneficial effect on the soil's infiltration rate and capacity and thus on controlling water

erosion. However, the high maintenance required, coupled with the high cost of labour and the significant changes in the socio-economic structure of the agricultural population over the last decades, has led farmers to abandon terraces. In turn, many authors report adverse effects of terracing once they are badly maintained or even abandoned. A simple cost-benefit analysis of terracing is often not sufficient to establish its profitability.

Review of the regulatory environment and policy instruments that address conservation

agriculture and soil conservation practices

The review of the regulatory environment and policy instruments is based on three forms of data collection. Firstly, a review of the existing, relevant EU legislation; secondly, a review of impact assessments, evaluations and research projects relating to EU policies; and thirdly, a survey monitoring national and regional implementation. The results from the policy survey are not exhaustive, i.e. they do not reflect all existing policies in the EU-27 with a soil protection, conservation or improvement potential.

To date, soil protection is not a specific objective of any EU legislation but it features in some legislation as a secondary objective. To close this gap, the Commission proposed a Soil Framework Directive in September 2006. Reviewing existing legislation from a soil

protection point of view requires considering all stated objectives and their expected effects on soil quality. In many cases other environmental objectives (e.g. water protection and waste management) contribute to some extent to soil protection, although not always effectively. In the framework of the Cardiff Process, environmental objectives are to be integrated into EU sectoral policies, including the Common Agricultural Policy (CAP). The CAP comprises two principal headings of budgetary expenditure: market price support and direct income payments (Pillar 1), and a range of selective incentive payments targeting rural development (Pillar 2).

Cross compliance, a horizontal tool for both pillars and compulsory since 2005 (Council

Regulation (EC) 1782/2003), plays an important role in soil protection, conservation and/or improvement. Under cross compliance rules, the receipt of the Single Farm Payment and payments for eight rural development measures under axis 2 is conditional on a farmer’s compliance with a set of standards. The Statutory Management Requirements (SMRs) create synergies between the direct payments scheme and the need to ensure compliance with a number of relevant EU environmental directives, including the Nitrates Directive. The requirement to keep agricultural land (whether in productive use or not) in good agricultural and environmental condition (GAEC) aims at preventing land abandonment and ensuring a minimum maintenance of agricultural land. The elements of GAEC specifically target protection against soil erosion, maintenance or improvement of soil organic matter, and maintenance of a good soil structure.

Within Pillar 2 (Regulation (EC) 1698/2005), a wide range of measures can be supported and is potentially relevant to soil protection/conservation/improvement. Member States or regions are obliged to spread their rural development funding across three thematic axes: (1) competitiveness; (2) environment and land management; and (3) economic diversity and quality of life; with minimum spending thresholds applied per axis. 'LEADER' is a horizontal axis complementing the three thematic axes. The axes contain measures which offer Member States the possibility of supporting actions to reduce soil degradation on agricultural land when such a need has been identified in their territories, in particular:

- Axis 1: Vocational training and information actions (Art. 20 (a) (i)); Use of advisory

services (Art. 20 (a) (iv)); Setting up of farm management, farm relief and farm advisory

services (Art. 20 (a) (v)); Modernisation of agricultural holdings (Art. 20 (b) (i));

Restoring agricultural production potential damaged by natural disasters and introducing

appropriate prevention actions (Art. 20 (b) (vi)).

- Axis 2: Natural handicap payments in mountain areas and payments in other areas with

handicaps (Art. 36 (a) (i-ii)); Natura 2000 payments and payments linked to Directive

2000/60/EC (Art. 36 (a) (iii)); Agri-environment measures (Art. 36 (a) (iv)); Support for

non-productive investment (Art. 36 (a) (vi)); First afforestation of agricultural land (Art.

36 (b) (i)); and First establishment of agroforestry systems on agricultural land (Art. 36 (b) (ii)).

Axis 2 measures are of particular interest within the scope of soil quality, since both

environmental improvement and preservation of the countryside and landscape encompass soil degradation processes. Also, the listed measures can stimulate specific farming practices and farming systems such as organic farming and conservation agriculture. Measures should be well targeted and focused on actions above the reference level. As such, a range of rural development measures provides the Member States or regions with possibilities for encouraging farmers to go voluntarily beyond the reference level of soil quality, established through the requirements under SMRs, GAEC, minimum requirements for fertilisers and plant protection products and other relevant mandatory requirements established by national legislation. However, in most cases, it is impossible to conclude at the EU level to what extent the measures focus on soil quality, since the required level of detailed information, in particular the link between farming practices and specific soil degradation processes, can only be obtained at the programme level.

Currently the most relevant EU environmental directives with respect to soil quality are the Nitrates Directive and the Water Framework Directive. Others, such as the Birds and Habitats Directives, the Sewage Sludge Directive and the Plant Protection Products Directive, are expected to have beneficial effects on soil quality, but to a lesser extent owing to a more focused set of objectives.

- The Nitrates Directive (91/676/EEC) is designed to protect the Community's waters

against nitrates from agricultural sources, one of the main causes of water pollution from

diffuse sources, and is thus primarily targeting water quality. However, it is expected to

have positive effects on local and diffuse soil pollution by nitrates (and phosphates). Also

in particular cases, soil compaction might be positively affected, as fertiliser spreading is

banned in the winter period (with prevailing wet or water-saturated soils).

- The Water Framework Directive (2000/60/EC), including its daughter directives such as

the new Groundwater Directive (2006/118/EC), is primarily focused on water quality and

mitigating the effects of floods and droughts. Because of the link between water and soil

quality, measures taken under these directives may contribute to reducing diffuse soil

contamination, with expected positive side-effects on soil biodiversity.

- Avoiding pollution or deterioration of agricultural soils is regarded as an implicit

precondition for the protection or recovery of habitats under the Birds Directive

(79/409/EEC) and Habitats Directive (92/43/EEC). Soil biodiversity is likely to benefit

from the (extensive) farm practices implemented under these directives. Positive effects

on (local and) diffuse soil contamination are expected too. A coherent European

ecological network known as 'Natura 2000' is integrating the protected areas of both

directives.

- The Sewage Sludge Directive (86/278/EEC) addresses the decline of organic matter and

soil contamination, through regulating the use of sewage sludge on agricultural land,

while encouraging its correct use.

- The Plant Protection Products Directive (91/414/EEC) addresses risks resulting from the actual use of pesticides (mainly plant protection products and biocides). Both pieces of legislation are expected to have repercussions for soil contamination and soil biodiversity.

Given the socio-economic and environmental importance of soils, the Sixth Environment

Action Programme called for the development of a Soil Thematic Strategy, published by the Commission in 2006. Its overall objective is the protection and sustainable use of soil, based on the prevention of further soil degradation, preserving soil functions and restoring degraded soils to a level of functionality consistent with current and intended use. The proposed Soil Framework Directive (COM(2006) 232) requires Member States to identify areas at risk of soil degradation processes, as well as to set up an inventory of contaminated sites. Subsequently Member States have to adopt measures, which could be built on measures already implemented in national and Community contexts. However, Member States are free to decide upon the level of ambition of their soil policy, to set their own targets and to decide how and by when to achieve them. The European Parliament adopted its first reading decision on the proposed Directive in November 2007, endorsing the proposal and calling for a Directive on soil protection. In the Environment Council meeting of 20 December 2007, despite the support and call for legislation from 22 Member States, there were five Member States (France, Germany, United Kingdom, Austria, the Netherlands) that voted against the compromise text prepared by the Portuguese Presidency, thus creating a blocking minority. The proposal is still under discussion in the Environment Council.

The United Nations Convention to Combat Desertification (UNCCD) (United Nations, 1994; into force since 2006) and United Nations Framework Convention on Climate Change (UNFCCC) (United Nations, 1992) are two multilateral international agreements going beyond the EU borders that have potential for soil quality protection, maintenance and improvement.

SoCo conducted an extensive survey of policy implementation at Member State and regional levels across the EU-27. The results indicate that the existing policy measures have the potential to address all recognised soil degradation processes across the EU-27, even though not all policy measures are implemented in all Member States or regions. Measures are implemented using the flexibility provided within the legislative framework of the EU.

Adaptation to local conditions influences the implementation but not always to the desired degree. The link between available policy measures, implied soil conservation practices and soil degradation processes can be either two-stage, by supporting or requiring a specific farming practice which positively affects soil quality, or one-stage with a direct link to soil quality and a free choice of farming practices. Typically, the two-stage policy intervention is either through support for beneficial farming practices, or through the prevention or prohibition of damaging practices. Especially with regard to voluntary incentive-based measures (VIBM), it is important to monitor the uptake, as this provides an indication of their relevance to the social, economic and natural environment of farms and of their expected effect. Compliance with prescriptions (mandatory measures) and levels of uptake of voluntary incentive-based measures, in particular, are both strengthened through increasing awareness and advice.

Establishment of a classification of soil degradation processes, soil conservation practices and policy measures

SoCo established a classification of soil conservation practices and related policy measures. It provides a schematic representation of the (expected) effects of farming systems (organic and conservation agriculture) and farming practices on soil degradation processes and related environmental issues, as well as indicating which policy measures encourage the adoption of such practices. The earlier-presented information on the impacts of farming practices on soil degradation processes is based on the scientific literature, which mostly concerns observed effects under particular geo-climatic conditions and farming characteristics such as farming type and tradition. On the contrary, the survey on the implementation of EU policies at Member State or regional level did not illuminate the extent to which the links between farm technical requirements and soil degradation processes are based on actual measurements.

Given differences in the use and implementation of policy measures, these hypothesised

cause-and-effect models may not reflect what happens on the ground in the diverse and more complex agri-environment reality. However, a lack of monitoring and of a (quantitative) database hinders a comprehensive evaluation of the impact, effectiveness and efficiency of the different policy measures at the present time.

Summary of stakeholder workshop in May 2008

A stakeholder workshop at EU level (involving farmers, land owners, actors affected by soil degradation, policy makers, policy-implementing institutions, relevant NGOs, etc.), jointly organised by the Joint Research Centre and DG Agriculture and Rural Development, was held on 22 May 2008, in Brussels, and brought together about 120 stakeholders. Its aim was twofold: 
(i) informing stakeholders on the SoCo study and  etablishing a platform for project cooperation, and 
(ii) gathering stakeholder opinions and experience in the area of soil

conservation.

Marian Fischer-Boel, Commissioner for Agriculture and Rural Development, recalled in her welcome address the importance of soil protection and informed the audience about the objectives of the project to investigate good soil conservation practices and analyse how policy can best be used to encourage farmers to adopt such practices. Member of the

European Parliament (MEP) Stéphane Le Foll introduced the background of SoCo, initiated as a pilot project from the European Parliament within the 2007 budget. The idea was born from the need to rethink agriculture; in his view, the discussion surrounding agriculture has remained the same in Europe, although the worldwide context has rapidly and fundamentally changed. The first results of the project were then presented in a session on the 'Agricultural soil conservation context'. Stakeholders discussed how to move from the strategic to the operational level. The importance of suppliers in adopting new farming practices was stressed.

An overview of 'Soil conservation practices – agricultural perspective' provided insight into different farming approaches to remedy soil degradation processes. Stakeholders also

emphasised the importance of standards and indicators for good agricultural practice. The

diversity of agricultural systems and agro-climatic conditions throughout Europe was

highlighted and a case-by-case approach (cf. site-specificity) recommended as regards

developing and adopting solutions. Agri-environment measures and organic farming were

advocated as enabling such site-specific approaches.

In the session on 'Costs and benefits of soil conservation practices', some caution about

'conservation agriculture' was voiced during the discussion. Stakeholders expressed the

opinion that the CAP should leave room for a range of systems and models, including other relevant agricultural techniques.

The final session 'Existing policy framework' provided an overview of the current stage of the EU policy frame and made some references to other regions. During the discussion, the importance of involving farmers in the policy making and implementation process was stressed by several stakeholders. Support for the training of farmers in order to help them dealing with the technical complexity of farming techniques was reiterated. The issue of property rights was also mentioned as private ownership of land may limit public intervention. There was a general call for enough flexibility for Member States and for regions in the implementation of EU policies, allowing them to maintain the diversity of Europe by taking into account the local agri-environmental conditions.
