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Several types of analysis have been developed over the years to provide environmental, economic and social information to the policy process [START_REF] Pearce | Environmental policy benefits: monetary valuation[END_REF]OECD, 1995). For the standpoint of welfare economics, cost-benefit analysis (CBA) is the primary analytical too1. In its broadest sense it refers ta the measurement of the economic costs and benefits from any change in resource allocation in the economy [START_REF] Boadway | Welfare economics[END_REF].

Then an efficient policy is defined as one which maximises net benefits. The implementation of CBA poses a number of problems which are difficult ta overcome. Alternative procedures are therefore considered but basically any rational decision-making process weighs up the advantages and disadvantages of a policy action. Most analyses rely on an Environmental Impact Analysis (ElA). It is essentially an identification and study of ail significant environmental repercussions stemming from a proposed decision. EIAs are largely the work of natural scientists, who focus on tracing out and describing the physical impacts of programmes with a special emphasis on linkages with the ecosystem. For example Directive 85/337 regarding « the assessment of the effects of certain public and private projects on the environment » requires that certain planned developments be subject to environmental impact appraisals to establish that « no unreasonable harm }) is caused ta the environment.

The implementation of Countryside Stewardship Policies (CSPs) will lead to significant changes in the resource base of farming activity. A number of direct and indirect services provided by environmental resources ta society are involved. These services range from biological diversity ta the filtration of non-point source pollution from farm run-off. Many of these services never enter into private markets and remain unpriced by the public sector. For example, the market price of land does not generally account for the nutrient filtration and wildlife habitats provided by a wetland. The market undervalues wetland or hedgerows services because it does not integrate a series of costs and benefits. Moreover sorne benefits accrue ta more than just the owner of land. Water filtration benefits ail those located downstream and on the other hand damages stemming from pollution or erosion are also borne downstream. Off-site benefits and costs can concerned large populations. For example there is an international concern with respect to specific habitats for migratory birds.

Recognition that environmental resources are systematically mispriced by the market has forced policy makers to consider other means to assess the value of these resources. Within a neoclassical framework, non-market valuation uses trade-offs between conservation and development to access the value of unpriced environmental resources. Direct and indirect methods have been developed in order to put a monetary value on environmental resources. Ali of them try to estimate changes variations in consumer surplus involved by the variation in services delivered by environmental resources. A number of drawbacks and critics regarding these methods remain. The monetarisation of environmental benefits with methodologies such as the contingent valuation method is not a component of this research. The general objective is restricted to a comparison of CSPs in respect of the achievement of environmental goals. This leads to the definition of environmental indicators. It also emphasises the relative costs of alternative schemes and poses the problem of using several indicators which can be theoretically solved by the means of multicriteria analysis.
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However the approach proposed in this document should be embedded in a cost-benefit analysis of CSPs in the future. The next section of this chapter reviews the main issues which have to be considered to ron a cost-benefit analysis. ln order to illustrate the discussion sorne estimates of environmental value are given. In conclusion it is proposed to favour an approach in terms of environmental indicators which are discussed in the third section. This approach is applied in the fmal section to a case study devoted to mountain and hill farming policies. Therefore the use of environmental indicators is viewed as an alternative procedure for publicdecision rnaking. This is less ambitious than cost-benefit analysis but it is a feasible and instrumental rnethodology in the context of CSPs.

2. Cost-benefit analysis.

Although CBA is most often applied to decisions about projects, it is also capable of being used for evaluating policies. The seminal work was by [START_REF] Dupuit | De la mesure de l'utilité des travaux publics[END_REF] who wrote a frequently cited study « on the rneasurement of the utility of public works». He is credited with first developing the concept of consurners surplus and with recognizing that the benefits of public works are not synonymous with the direct revenues such projects generates.

Background.

As the name implies, a CBA is a decision tool which judges programmes according to a comparison between their costs and benefits. lt essentially includes four steps [START_REF] Field | Environmental economics: an introduction[END_REF]) :

• specify clearly the programme (project or policy scheme),

• describe quantitatively the inputs and outputs of the programme,

• estimate the social costs and benefits of these inputs and outputs,

• compare these benefits and costs.

As they are required for every ElA or to ron alternative analyses, the two first step are not specifie to CBA. The first step includes a complete specification of the main elernents of the programme (location, timing, group involved, connections with other programmes). The next step is to determine the relevant flows of inputs and outputs. For sorne programmes which are lirnited in scope e.g. habitat improvement projects, this is reasonable easy. For rnost countryside stewardship schemes it is much harder. These programmes are spread out over long periods of tirne, so specifying inputs and outputs involves predictions of future events, often quite remote in time.

The third step is to put values on input and output flows in order to measure costs and benefits. There are several reasons why market prices carmot be used in straightforward way :

• if incorne is not optirnally distributed, in principle this can be accounted for by using a system of distributive weights ; • when commodities are transacted in distorted markets, it is therefore appropriate to use shadow priees; • if the programme causes indirect impact in markets elsewhere in the econorny, there are additional welfare changes to be considered.

Ali these reasons are expected to be significant where agri-environmental rneasure are implemented on a large geographical scale. These issues are considered in several tasks of this research programme. Besides certain environmental impacts have no corresponding market 4 prices. This may be true if they are of the nature of a public good e.g. biodiversity or landscape beauty. Benefits and costs must then be inferred from other information.

Four crucial issues

Four issues deserve specific attention.

The appropriate decision rule

Discounting is used extensively in CBA. Its main role is to help in aggregating a series of costs and benefits which are spread over the life of the programme. This procedure using the social discount rate yields the net present value of the programme whose sign indicates whether or not society would be better of with the programme in place. Programmes can therefore be compared and ranked in terms of their contribution to social welfare. Because the ranking depends upon the discount rate it is sometime advocated to classifY programmes according to their internaI rate of return. This procedure is unreliable because it can lead to prefer a less profitable programme for the society. It is not therefore possible to avoid the choice of the social discount rate.

The social discount rate

The social rate reflects the current generation's views about the relative weight to be given to benefits and costs occurring in the future. The logic of a discount rate, even a very smail one, leads to give a negligible weight to far ahead events. The problems associated with using positive discount rates for environmental programmes with long run impacts are difficult to resolve. Otherwise a negative discount rate canno! be justified. An additional criteria such as sustainability might be useful in making decision in this context.

The treatmenf ofrisk

Most public programmes involve a stream of costs and benefits which are uncertain.

Assuming it is possible to get a probability distribution of future events the conventional way to address this issue is to estimate the expected levels of costs and benefits. Besides the importance of risk in environmental issues has led to risk analysis. It covers two types of analyses: risk assessment and risk management. Economists intervene by developing riskbenefit analysis [START_REF] Pearce | Environmental policy benefits: monetary valuation[END_REF].

The distributional issue

The distribution of costs and benefits tS a question of equity. Two dimensions must be considered : horizontal and vertical.

The monetarisation ofintangibles.

A number of benefits and costs consist of non-marketed items which are referred to as intangibles. Their monetary value must be inferred by either indirect or direct methods [START_REF] Freeman | The measurement of environmental and resource values: theOi-y and methods[END_REF]. Indirect methods (hedonic pricing, travel cost, averting expenditure) are based on the observed behaviour of individual when faced with choices which might reveal the value that they implicit1y place on intangibles. Direct methods (contingent valuation and stated preference) use survey techniques to elicit evaluations by the means of a questionnaire.

They rely on the maintained hypothesis that attitudes are a good predictor of actual behaviour of individuals.

To date techniques for the monetary valuation of intangibles have been more extensively developed and applied in the United States than in Europe. In part, this reflects the difference in public concem for the consequences of changes in the quality and quantity of available natural resources and the effects of pollution on hurnan health. However, a nurnber of other factors further limit the use of monetary (particularly contingent valuation) in Europe. For [START_REF] Barde | Valuing the environment: six case studies[END_REF], three categories of obstacle exist: ethical/philosophical ; political ; and methodologicaUtechnical. Our opinion is that the main obstacle is the first one, because methodological problems are overestimated and political obstacles are linked to the fact that valuation techniques are largely unknown by policy makers, or are rejected for philosophical and ethical reasons.

In many European societies there is a considerable resistance to the idea of estimating the monetary value of human health and safety, and valuing landscape or national heritage. The willingness to pay criterion is rejected both by conservationists, and also by the school of institutionalist economics [START_REF] Kapp | General issues and methodological problems[END_REF]. The former group question the philosophy and practice of economic valuation, while the latter claim that the principle of maximising expected utility is too reductionist and inadequate for quantifying such goods. Such critics also point to the lack of consensus amongst neoclassical economists regarding the accuracy and comprehensiveness of these techniques, as further supporting their reservations.

Nevertheless there is a growing body of literature in Europe, showing people's willingness to pay for environmental goods. This literature reflects both the changes which have occurred in recent years in the environment debate and the fact that the protection of the environment has moved to the forefront of the political agenda.

What evidence then is there of this research effort influencing either policy, regulation or projects in Europe? Considering the policy level first, it appears possible that estimates of the likely environmental benefits from implementing legislation are needed to stimulate public awareness and support for policy development. A recent study (Kuick el al., 1992) analysed preparation for regulatory measures in the EU. Exarnples imply a cost-benefit comparison of the various control and non-control strategies. The decision analysis made a comparison of the costs and benefits in quantitative terms, but no actual monetary assessments of the benefits were made. Moreover the study also reports that, when interviewed, at least one official expressed scepticism regarding the use of monetary assessment approaches for the preparation of regulations. Despite a greater experience in the monetarisation process, the United States Environmental Protection Agency does not routinely do benefit-cost analyses of ail its regulatory programmes. This is partly because the laws do not cali for it, and probably because it so difficult to achieve. Clearly then there is a potential role for valuation techniques within project appraisal. However, as the Directive of environmental impact assessment (85/337) present European legislation does not directly encourage the use of these techniques. This directive states that projects having a significant impact on the environment must give information about effects on humans, flora and fauna, soil, water, air, climate, material assets and cultural heritage. However, there is no requirement for monetary evaluation of these impacts.
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Ali of the valuation techniques suffer from numerous problems in their application, while it should be remembered that only utilitarian values for the environment are considered in all cases. Nevertheless they gained in reliability and they are able to produce values which can be used in policy making for a range of environmental services. The field of recreation provides a good example of the relevance of these techniques. Meta analyses demonstrate that it is possible to propose reliable estimates for outdoor recreation activities (Walsh el al, 1992). Table 1 gives daily consumer surplus for a series of such activities. Numbers obtained are relevant because they refer to use value and to goods that are already marketed or that could be marketed. A number of CSPs are expected to improve recreational experience or to provide new opportunities for outdoor activities therefore these estimates are valuable to compare competitive policies. Sorne agri-environmental policies should have significant impact on the agricultural landscape. In comparison to studies to the field of recreation, application to rurallandscape is more-subject to mis-specification of the product. In particular with contingent valuation, geographical and policy embedding are likely to result from inadequate specification of the amenity. Several recent studies have been conducted to estimate willingness-to-pay for agriculturallandscape (Table 2). lt is quite difficult to compare their results because the policy package and the spatial attributes involved in each study differ. Anyway, taking into account these differences (mainIy the geographical extent and the relative share of non-use value) the reported estimates are consistent (Bonnieux and Le Goffe, 1997).

The picture is different where the non-use component is a crucial one. The only way to deal with is to apply the contingent valuation method. For goods such as fauna or flora protection, very often people do not have enough information. They feel confronted with an imaginary situation, and therefore we cannot expect them to behave the same way in the actual market. This implies that the outcome of the contingent exercise is not comparable with monetary values observed in the market place. Existence values are likely to play an increasingly role in habitat management decision, but little is known about how these values behave over time, value estimates may often be misinterpreted (Stevens el al, 1994).

But for all studies the question arises as to the appropriate population over which to aggregate benefits. The solution is quite straightforward for activities such as hunting or angling, or for a local public good. lt becomes more difficult to delineate the population interested in picnicking or the visitors of an open space. The study commissioned by the Scottish Office to October 1998 7 value the conservation benefits of environmentally sensitive areas illustrates this problem (Hanley et al, 1996). The task becomes very difficult in specific contexts where the non-use component represents a large share of the whole benefits. 3. An alternative approach.

Research orientation.

The status and role of cost-benefit analysis in public decision making have been the subject of continuing discussions as weil as political and administrative conflicts. Sorne observers have taken the position that cost-benefit analysis is really an attempt to short-circuit the process of political discussion and decision that should take place about prospective public programmes. This argument is not relevant in the context of our research programme. The basic reason why an alternative approach is favoured, stems from the theoretical and practical difficulties which have been discussed. Cost-effectiveness analysis is sometimes thought as one-half of a costbenefit analysis where costs, but not benefits, are estimated in monetary terrns. It essentially takes the objective as given, then the costs of various alternative ways of achieving this objective are evaluated. It may make good sense to carry out cost-effectiveness analysis where an environmental goal has been set by national authorities or in an international agreement. Otherwise this leads to the issue of environmental indicators.

Environmental indicators.

Significant research effort has been devoted to the elaboration of environmental indicators during the fifties and the sixties. Two contributions in the field must be mentioned (i) the Oak Ridge Air Quality Index and (ii) the Water Quality Index (Thomas, 1972). Both indicators STEWPOL: REPORT FAIRI/CT95-0709/C7-D-04 Oetaber 1998 8 were seen as those needed by decisions makers and useful to inform the general public. In comparison the attempt made in the US by the National Wildlife Federation in order to inform the general public by publishing a Single Environmental Quality Index is poorIy relevant. Such index was expected to integrate all the information with respect to the trend in environmental quality.

The issue of environmental indicators did not received much attention during the following decades. But since the late eighties there is an increasing attention to develop environmental indicators to analyse the effects of sectoral policies (e.g. the CAP) on the environment. This revival for environmental indicator work mostly derives from the request at the 15 th annual Economic Summil of the Group of Seven (G?) held in Paris in July 1989. Il was stated that « the OECD within the context of ils work on integrating environment and economic decisionmaking, should examine how selected environmental indicators could be deve10ped » ; in July 1990, the Houston Summit reinforced this. The work carried on by the OECD focuses on sets of indicators to be used for the integration of environmental and economic decision-making, at national and international level. These indicators can also be valuable in communicating with the public (OECD, 1991).

The key objectives for this work [START_REF] Parris | Agriculture and the environment: developing a set of indicators for use in agricultura1 policy analysis[END_REF] are to develop indicators for:

• the measurement of environmental performance, • environmental accounting, which involves the development of natural resource accounts, the adjustment of national economic and the creation of satellite accounts for environmental purposes, • analysis of sectoral issues, to reveal the linkages between environmental concerns and sectoral policies, which currently involves work related to four sectors (energy, transport, forestry and agriculture).

Task 8 is obvious1y under the third heading and should focus a subset of the set of indicators which are currently developed for analysing agricultural policy. As regards this objective the most challenging problem that must be dealt with is determining the most appropriate way of measuring changes in environmental quality and natural reserves due to countryside stewardship policies. In a long mn perspective this could be viewed as being a preliminary step in achieving green national accounts (e.g. [START_REF] Adger | Accounting for the impact of agriculture and forestry on environmental quality[END_REF]Whitby, 1991 or CBO, 1994). The following final step which is out of the scope of the research has been discussed before. Il would consist in pricing the non-market services of environmental assets.

Definition and criteria for selection ofindicators.

Environmental indicators are often defined in a very simple way: ({ an environmental indicator is a figure which gives a simple indication of the status of a specifie condition, in the environment, and any changes in such » (CBS, 1992). The maximum threshold value of 50 mg of nitrate per litre of drinking water recommended by the World Health Organisation gives an example of such indicators. But the important issue is not the threshold value per se but its policy implications, since it requires governments to monitor progress in meeting the conditions of international agreements. So there is a need for figures which give a comprehensive picture of agri-environmental linkages and which are policy relevant. A considerable body of conceptual literature has c!arified links between environmental impacts, farming practices, and agricultural and environmental policies (Ab1er and Shortle, 1990;[START_REF] Hanley | FamlÎng and the countryside: an economic analysis of external coses and benefits[END_REF][START_REF] Just | Interactions between agricultural and environmental policies: a conceptual framework[END_REF]Just and Bockstael, 1991) nevertheless more quantifYing STEWPOL: REPORT FAIR I/CT95-0709/C7-D-04
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Four important criteria (CBS, 1992 ;[START_REF] Parris | Agriculture and the environment: developing a set of indicators for use in agricultura1 policy analysis[END_REF] have to be discussed :

• policy relevance,

• theoretical soundness,

• measurability,

• aggregation relevance.

In the context of the OECO work on indicators, it is crucial to emphasise that il is their value for policy analysis which is of greatest importance. A proposed indicator must serve the needs of decision-makers and its use should lead to better decision than would have been possible without il. From this perspective the policy relevance criteria refers to the ability to show a c1ear linkage between agriculture and environmental impacts. This implies the definition of threshold and target values in order to easily interpret trends over time as weil as spatial differences.

Theoretical soundness requires that indicators are theoretically weil founded. To be valued, they must be based on a consistent theory and derived from an accepted methodology. This implies they result from a comprehensive debate unambiguously related to a strong theoretical background, forecasting and information systems. Meeting the theoretical soundness criteria should improve communicating to scientists, landholders and the general public. With respect to the public a reservation must be made. Several case studies (e.g. [START_REF] Bouwes | Procedures in estimating benefits of water quality change[END_REF] show significant differences between environmental perception and scientific indicators of environmental quality. Thus communicating to the general public requires a long run effort in terms of extension and education. This cannot only rely on the publication of quantitative indicators.

As regards the measurability criteria indicators must satisfy valid sampling, statistical and consistency methodologies. Attributes from which they are derived, are mainly selected from existing statistical data sets. In this context it is crucial to rely on accessible data with low measurement errors and to select data sets with historical data suilable for trend identification.

Indicators must be applicable at national level and capable of regional differentiation as weil as international comparisons. Besides there is a challenge in addressing linkages at the farm level. At the moment there is a limited experience with farm-Ievel monitoring and reporting of environmental conditions. In addition most agricultural data are collected at the level of administrative areas which differ from agro-ecological zones. Therefore the appropriate level of aggregation for each attribute is to carefully considered. A progress report (OECO, 1996) is also useful to know about current research effort on agrienvironmental indicators.

3.4.1. Indicators ofinputs into agriculture.

These indicators are indirectly linked with environmental quality :

• nutrient balance,

• pesticide use,

• crop yields,

• fertiliser management,

• farm pest management,

• agricultural soil conservation management,

• irrigation management,

• whole farrn management.

Indicators ofenvironmental outputs from agriculture.

These indicators provides information on both positive and negative impacts of agriculture:

• soil degradation,

• water pollution, • greenhouse gas emission,

• acid air emission,

• agricultural biodiversity,

• natural and semi-natural habitats, • agriculturallandscape.

Other indicators.

• sustainable use of groundwater resources,

• economic, financial and social aspects of sustainable agriculture,

• farm animal welfare,

• net energy balance,

• conservation of land.

3.5. An example: mountain and hillfarming policies. The survival of mountain and hill farming helps to enhance general well-being by providing amenities and by making a contribution to balanced land use planning and development. For these reasons a set of policies of aid to mountain and hill farming have been developed in the EU and countries such as Switzerland. They target the continuation of farming, in order to maintain a minimum population level and to conserve the countryside. On the other hand October 1998 Il there are specific measures to restore plots of mountain and hill land in order to limit the effects of over-farming. lndeed, over-farming caused extremely harmful erosion in the most fragile areas, involving serious consequences far downstream. Benefits of mountain and hill farming can be classified into two categories. First of ail a detailed description is required and then relevant indicators could be defined. ln this section we only review the benefits, the central issue of precise indicators is considered in the next chapter where criteria for assessing the whole CSPs are given.

3.5.2. Protecting the natural environment and the diversity ofthe landscape.

The abandonment of pastures and arable land aggravates natural hazards. When pastures are not cut or grazed the risk of avalanches increases, and as they revert to scrub the risks of fire also increases. Apart from these greater risks, the withdrawal from farming also affects biological diversity and landscape aesthetics. After a few years of scrub invasion, its growth can block out vistas, narrowing the horizon and increasing monotony.

For example, in the Vosges area, the collapse of traditional farming has led to piecemeal spontaneous afforestation, primarily by spruce trees, which first affect former communal grazing, tilled plots and sometimes even meadows. Rough grass develops in pasture that is grazed occasionally high but uneven growth, and bushes start to appear. The natural development of trees and scrub eventually produces rough woodland. The clear, orderly design that had once shaped the countryside is lost, and the landscape is closed off. This tends to isolate the remaining inhabitants, eroding the quality of the setting in which people live.

The contribution to balanced land-use planning and development.

ln mountain and hill areas, the farming community generally accounts for a large share of the overall population. Keeping an adequate number of farmers is seen to be a necessary (although surely not always sufficient) condition for attracting or holding on to other activities. This makes it easier to achieve balanced land-use planning and development objectives, which include :

• developing areas of low population density in parallel with the development of large metropolitan areas, • preserving sorne sociological diversity and, in particular, individually run family farms.

Upkeep of the landscape and architectural heritage, the presence of farms and promotion of specialised farm produce ail enhance the attractiveness of mountain areas for urbanites. Apart from a nurnber relatively small areas that are left virtually wild, city dwellers are drawn to an environment that has been cultivated. The interactions among agriculture, the natural environment and the needs of urban populations are not always perceived consciously, but they clearly exist. From surveys in France, it has emerged that among the qualities urbanites look for in a rural environment are :

• open spaces and greenery, • hospitalil}', authenticity and contact with locals, • sites conducive to leisure activities (hi king, shooting), • protection against the hazards of nature (erosion, forest fires).

Mountain areas can satisfY city dwellers' yeaming for nature that intensifY as urbanisation spreads wider and wider. The development of these areas can be stimulated by farm tourism, which in tum is facilitated by the presence of farmers. In contrast, when tourism operators create facilities from scratch-facilities that are ill suited to a rural environment-they usually whittle down the attractions of the setting or indeed disfigure it, which can ultimately result in economic losses e.g. sorne ski resorts. Even if farmers are able to obtain at least partial direct compensation for certain services other than normal farm production, this is generally not enough to provide them with a proper income and to keep a minimum number of farms in mountain areas ; aid is necessary to maintain an adequate level of amenities.

Guidelines for future work.

Proposed indicators should be consistent with the OECD proposaI which integrates research efforts made by the member countries. Il is proposed to develop specific subset of indicators dealing for example with farm practices and agricultural landscape. The landscape issue received a great attention in the Dobris Assessment (Stanners and Bourdeau, 1995). Nevertheless a very limited number of attributes was retained in the statistical compendium, those are mostly related with land use and its evolution (permanent crops, permanent meadows, wooded area, built-up area). The possibility to include other attributes such as hedgerows, stonewalls, historical monuments, deserves a discussion. Otherwise tourism and recreation in rural areas are to be added to the OECD proposaI. However to come up with a fully useful set of indicators one has continuously to bear in mind a decision making point of vlew.

Precise measurement of the ecological benefits requires many criteria expressed in a variety of different units (physical indicators for pollution; inventories and mapping for the distribution of flora and fauna). Sorne qualitative aspects, such as the quality of landscapes, are more difficult to measure. Apprehending the overall quality of the environment by combining physical data with survey findings about user demands and the rates at which those demands are or are not satisfied might provide a more comprehensive perspective, but research on the subject has not yet advanced sufficiently. Moreover a number of indicators are outside the scope of this research. Indeed it is restricted to the economic field therefore indicators which require a scientific expertise will not be considered. They are taken into account in other research projects. Here we only propose criteria derived from the other tasks of the project.

An indirect approach is somewhat easier. Indicators that are assumed to be correlated with the production of these advantages can be compiled and examined in order to furnish an initial appraisal of the results of the policy carried out to benefit such areas. In respect of the landscape, for exanlple, the focus may be on the areas to crops or grass. This will provide a measure of the area maintained by farmers and the continuation of diversified land-use patterns. In addition, if the decline in utilised farm area is slight, it will suggest that little landscape value is being lost. Similarly, an indicator of farm numbers will provide an initial assessment offarming's contribution to balanced land-use plarming and development.

The status and role of cost-benefit analysis in public decision-making have been the subject of continuing discussions as weil as political and administrative conflicts. With respect to this project, the basic reasons why an alternative approach is favoured stems from theoretical and practical difficulties which have been discussed. These difficulties are mainly involved by the monetarisation of non-marketed items whose provision is favoured by CSPs. Thus our policy assessment, will be based on a series of indicators whose values are derived from the results of the other tasks.

Chapter 2_ The selection of indicators and policies.

1. An overview of criteria and selected policies.
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CSPs are implemented through a variety of policy instruments. None of them is a panacea. Sorne instruments are better adapted to specific environmental problems and economic circumstances. Il would be inappropriate, for instance, to impose charges on hazardous substances to protect a water catchrnent area, as a strict control or ban would be more effective. In ail cases one must reach a delicate balance to ensure the achievement of both environmental effectiveness and economic efficiency. Many other factors come into play, such as distributive and trade effects. The choice of instruments should be based on a number of economic, social and political criteria (Figure 1). These are classified into five categories which deserve sorne brief comments.

Efficiency.

Efficiency, in its own right, is a widely used criteria for economic performance. Under ideal conditions a competitive equilibrium is Pareto-efficient. The conditions which gear the farm sector are far from this ideal framework. Indeed there are a number of market failures resulting from price support as weil as a series of extemalities. Therefore it is not relevant to adopt a first best perspective. Thus, it is appropriate to consider efficiency from two separate standpoints, each of which suggests different criteria. (i) Environmental effectiveness: to what extent will CSPs achieve environmental objectives? (ii) Economic efficiency: will CSPs achieve goals at minimum costs to society? With respect to the environmental effectiveness perspective the following point has to be considered: are environmental objectives precisely specified ? Il is a crucial issue because there are significant differences between policies.

IncentivelInnovation.

This category refers to a dynamic aspect which is essential for the future, since the objective is to value policies in terms of sustainability. Do instruments give a continuous incentive to provide environmental goods at a minimum cost? Flexibility (or adaptability) is a key concept. Do the programmes offer inducements to farmers to select the best available technology to produce amenities ? Does the policy tell the farmer exactly what to do, or does it offer the broadest scope of choices consistent with environmental objectives? Timeliness refers to a different concept. It focuses on the speed with which a specific CSP can be mobilised to achieve an objective. A division between two categories of policies is expected to be instrumental. The. first category refers to policies based on the implementation and enforcement of a new institutional framework, they can originate a market (Iabelling and AOC provide an illuminating example from this point of view). The second one emphasises transitory measures which are implemented to facilitate the adoption of different technology, such as organic farming. Moreover, policies which imply a change in technology are expected to induce a permanent shift in favour of the provision of environmental goods.

STEWPOL: REPORT FAIRIICT95-0709/C7-D-04 1.3. Enforceability October 1998 14 Dependability refers to the reliability of a specific CSP in achieving its objectives. Is its working almost sure or does it depend on a number of uncertain factors? Costs of implementation and costs of policing include ail components which are estimated In connection with Task 3.

Political acceptabilitylProperty rights

The political acceptability depends on many factors such as cost, simplicity, transparency, public participation and consistency with other policies. Therefore this quite heterogeneous category covers three different issues which are linked with political acceptability. (i) Transparency (mode of operation) : policies which are clearly defined in terms of objectives, financial arrangements and control are likely to be more acceptable bath ta farmers and to taxpayers as mechanisms for the provision of environmental goods. (ii) Promotion of conservation minedeness: is a specific CSP likely to promote positive attitudes to conservation among farmers and the general public? (iii) Compatibility with policy principles : CSPs operate within the context of CAP and of many international agreements.

They must be properly integrated into agricultural policy ego control of polluting inputs imply the removal of related subsidies. They must also comply with trade rules within the EU and WTO context.

FairnesslEquity

Environmental policy instruments may have socially regressive impacts by increasing farn1ing costs. Otherwise, they may negatively affect consumers' welfare as weil as tax payers' welfare through the price channel. Does a specific programme divide its financial burden among farmers, consumers and taxpayers fairly? Ta which extent are regressive incarne effects compensated ? These issues lead to consider the compatibility of CSPs with the polluter-paysprinciple and the beneficiary-pays-principle. IDistributional effects L!:thical considerations 1.6. Selected CSPs.

For France, Greece, Sweden and the United Kingdom ail the CSPs which have been surveyed in the inventory are considered. For the other countries a selection of CSPs has been done by each partner. The list of policies is given in annex 1, table 1 only provides the number of CSPs per country. Due to this procedure, Austria and Greece, and to a lesser extent Belgium are over-represented in the sample, this selection bias can affect the final typology. This point will be considered in details and a possible country effect will be tested (see Chapter 3). Moreover a limited number of corrections or modifications have been made on the data provided by each partner. Ali are reported in annex 2. Here the background information is provided by the prescriptions and requirements or codes of agricultural practices of the various policies.

To stimulate the provision of environmental benefits, two options are available, implementing a policy with restrictive prescription to a smal! area, or a non restrictive one to an extended area. Real policies result from a trade off between these two opposite standpoints. The provision of environmental goods, involved by a specifie CSP, will depend on two categories of factors. The first one refers to management prescriptions (e.g. reduction of inputs) whereas the second one is related to the scope of the policy (e.g. number of hectares enrol!ed). Before defining the criteria it must be emphasised that a good indicator discriminates policies and therefore, does not have a flat profile.

Water protection.

This is a very crucial issue for the future development of the farm sector. Four qualitative criteria are defined in order to appreciate the objectives of the CSPs relative to water protection. The first one addresses the quantity dimension of the resource. The others focus on negative extemalities.

--+Quantity = 1 if the policy is expected to reduce water withdrawals, = 0 otherwise.

For instance, this indicator is relevant for a policy which aims a limitation of irrigation. The reduction ofwater consumption is an objective ofa limited number ofCSPs (Table 2). .. Erosion affects the productivity of farrn land but its main damages occur off-site. One-third of the seJected CSPs targets directly or not the reduction of this extemality (Table 5). October 1998 18

Indirect effects (through a reduction in water contamination for example) are not inc1uded. For instance organic farming is expected to provide more healthy products (with less residues) than traditional farming. An improvement in food safety is a central topic for 18% of CSPs. 

Biodiversity.

The expected Impacts on biodiversity are described with two simple indicators with respect to fauna and flora. ~Fauna = 1 positive effect on fauna, = 0 otherwise. .. Around 65% of CSPs are expected to produce positive effect on biodiversity, both indicators have similar profiles (Tables 6 and7).

Landscape.

In order to assess impacts on the landscape, three indicators are defined. They address different issues. The aesthetic criteria is concerned with viewing improvements. For example a policy whose objective is to maintain hedgerows is considered to improve the view. The cultural heritage indicator, targets policies which protect stone walls or barns. The third indicator discriminates CSPs which target the protection against fires. These criteria do not have the same profiles (Tables 8, 9 and10). 

Livestock

The protection of grassland and rough grazing depends on the flocks. The density of livestock is a synthetic variable which takes this point into account. So the following indicator is defined :

~Density = ano limitation of livestock density, = 1 if LU/ha < 2.0, = 2 if LU/ha < 1.5, = 3 if LU/ha < 1.0, = 4 if LU/ha < 0.5, = 5 if LU/ha < 0.25.
Here LU is the number of livestock units. In most cases it is not possible to postulate a linear relationship between the provision of amenities and the density of livestock. October 1998 20

The impact of policies on animal welfare is an issue in itself. Il is captured with a very simple indicator. Missing data have been re-coded as the correct answer was quite obvious, ego organic farrning is considered to positively affect animal welfare. Thus coding is consistent across countries.

~Animal welfare = 1 there are requirements, such as the number of chickens/m 2 , which involve an improvement in animal welfare, = 0 otherwise. Results reported in Tables 12 and13 show that an improvement in animal welfare is targeted by a limited number, 11-12%, ofselected CSPs.

Administrative level.

This indicator has been defined in Task 1. Il discriminates policies according to the level at they are implemented. This indicator is expected to be significant for evaluating environmental effectiveness since eligible hectarage depends upon administrative level. This indicator emphasises the level at which the policy is managed. There is a link with the issue of targetability.

~Administrative level equals 3 for a local policy, 2 for a regional one and 1 for a national one. Most CSPs in our sample are classified national or regional policies (Table 14). This indicator is instrumental to classifY the CSPs according to the enrolled area (Table 16). Three different issues are considered under this heading. First of ail targetabiliry is through criteria which assume a relationship between total costs, benefits and policy targets. Then the underlying technology and the nature of the output are described with a series of indicators. Most of them have been defined in Task 1. In the last point, quantitative variables expressing the cost per farm and per hectare of the selected policies are defined.

Targetability.

Three categories of zoning (geographical, ecological and agronomical) are defined. A fourth indicator discriminates between policies which apply to the whole fann and policies which do not. Results are reported in Tables 17,18, 19 and 20.

~Geographical zoning = 2 if the policy applies to a mountainous area, = 1 for an other specifie geographical area, = 0 otherwise. The profiles of these three indicators are different, so they correctly discriminate CSPs.

~Whole farrn = 1 if the policy applies to the whole farrn and 0 otherwise. Only one fourth apply to the who!e farrn. The promotion of quality product as weil as green tourism concems a significant number of CSPs (Tables 22 and23).

--+Quality product = 1 if the policy induces an increase in the production of a commodity with specifie features. = 0 otherwise. Moreover two indicators are considered to describe the technology. The first one refers to labour intensity whereas the second one describes the relationship between environmental and agricultural outputs (see Table 16 in Discussion Document C4/D03).

--+Labour intensity = 1 if the policy leads to an increase in the labour force, = 0 otherwise. In various analyses this classification has been simplified in order to obtain more significant results in terms of typologies. A new indicator is then defined :

According to

---tModified technology = 2 if Technology is 3,4 or 5,

= 1 if Technology is 1 or 2, = 0 otherwise.
Indeed this modified indicator makes a rough distinction between substitution and complementarity. Thus the farm commodity and the EGS are substitutes for 52% of CSPs and complements for 38% (Table 26). A series of ratio have been defined to appreciate compensation and cost per hectare, farm and LU. But due to a lack of information (see 2.7) the statistics given in Table 27 are derived from a sub-sample and must be carefully considered. Nevertheless the median and the range of the distribution are valuable. Notice that the CSP for which the maximum of each ratio is reached tS gtven. Let us consider ratio per hectare. First of ail average compensationlha and average cost/ha are not comparable. Indeed, the former is based on 90 CSPs whereas the later is derived from only 40 CSPs for which administrative costs are known. To sorne extent the difference between the two medians reveals the share of administrative costs in total cost (ie. 184 -136/ 184 = 0.26).

With respect to the distribution of compensationlha the mean is smaller than the median OClober 1998 25 because policies which apply to large areas are characterised with relatively low levels of compensation, ego FR 1. On the other hand high levels concern limited areas.

ln order to overcome the difficulties stemming from the lack of information concerning transaction costs a qualitative indicator has been defined. It refers to the share of public administrative costs compared with exchequer costs (total payrnents received by farmers plus administrative costs). Thus :

--7Administrative costs = 0 ifthe share < 0.10 = 1 if the share lies between 0.10 & 0.50 = 2 if the share > O. 50.

Based on the researcher expertise, this information is made available for ail policies (Table 28). This roughly discriminates policies according to the relative amount of administrative costs. It is interesting to note that around 17% ofCSPs are very costly whereas 43% are not. Two main issues, incentiveness and enforceability are successively considered.

1ncelltive/innovation.

Due to some incomplete information problems, the initial variable, length of the comract in number of years has been re-coded. Three categories are now considered, under 5 years, 5 years and over 5 years. It is not surprising that 67% of the CSPs are 5-year contacts. The rest equally share between the two extreme categories (Table 29). The application of some policies require a change in technology. This point is addressed with the following indicator :

--7Incentiveness = 1 if the policy is expected to lead to the adoption of a new technology for providing environmental goods and services, = 0 otherwise.

An inspection of the prescriptions of each CSP is sufficient to c1assitY policies according to these categories. Based on The speed at which policies are implemented is a very important point with respect to several issues. The number annually enrolled is a basic variable to appreciate this evolution, so we have defined :

~Timeliness = number of farms enrolled, year l, 2, 3, 4, 5, as % of maximum number of farms. Therefore, five indicators (T\, Tl, T), T 4 , Tl) are considered to follow the implementation of each policy. Table 31 gives the overall available information.

Unfortunately data are available for a limited number of policies. The maximum number of enrolled farms is reached after 4-5 years of implementation since T 4 is 94% and Tl is 98%. This is consistent as the length of the contact is under 5 years for 82.5% of the CSPs. The speed of implementation is also shown on Figure 2. There are significant differences across countries (Figure 3). The implementation appear to be very fast in Austria and Sweden as the number of farms is around the maximum by the end of the first year. The same occurs with a one year lag in the United Kingdom. France, Germany and Greece have a similar profile with a regular evolution. There is a delay in Italy as only 40% are enrolled by the fourth year. Finally a sudden step between the third and the fourth year is observed in Belgium.

A qualitative indicator is also defined to represent these profiles:

-tTime = 1 if Tl ;:: 80%, = 2 if Tt < 80% and T z ~80%, = 3 ifT z < 80% and T 3 ~80%, = 4 ifT 3 < 80%.

Table 32 gives the distribution of this indicator. The following indicator focuses on possible irreversibility of changes involved by CSPs :

-tSustainability = 1 if the benefits are expected to be provided after the end of the contract, = 0 otherwise.

Here there is sorne room for subjective judgement. Il is probably why the information is missing for 14% of the CSPs (Table 33), 39% are expected to induce a permanent provision of benefits.

STEWPOL: REPORT FAIR I/CT95-0709lC7-D-04

Oclober 1998 28 The rationale for defining the next criteria is to oppose policies using penalties to policies based on moralsuasion :

~Repayment = 1 if non-complying farmers have to pay the money back (partially or totally) and 0 otherwise.

ln most cases farrners have to reimburse the money where they do not comply with the prescriptions (Table 35. There is no information for three policies, ITI6 (Conservation of protected natural areas), IT22 (Maintenance and restoration of rural ), and IT23 (Woodland maintenance ). ---+Reliability = 1 if the control is reliable and Ootherwise.
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This criteria is relevant as it clearly categorises the policies. There IS no data for IT20 (Technical support for agro food ). 

Political acceptability.

This section covers the fol1owing issues: mode of operation, property rights, compatibility with policy principles and equity. The information mainly cornes from Task J.

Mode ofoperation.

The mode of operation refers to different points which are taking into account with four criteria.

---+Transparency = 1 if it is easy to understand and 0 otherwise, With respect to policy categorisation three are relevant, transparency, individual agreement and education, whether the fourth one, voluntary participation is not because it does not really discriminate C8Ps (Tables 38,39, 40 and 41).

2. Property rights.

First of ail there is look at a possible restriction put on the property rights, by considering :

-tLimitation = 1 if the policy restricts farmer's property rights (i.e. a specifie technology is imposed to obtain the output) and 0 otherwise. -tCompensation = 3 if the property rights are purchased, = 2 if the property rights are rented, = 1 if the policy is a command and control one with no compensation, = 0 if farmers are charged.

It must be pointed that there are sorne policies with no property right limitation but involving a compensation. This is for example the case of the maintenance of hedgerows. For most CSPs (83%), property rights are rented (Table 43). There is only one policy with a charge, 8WIO (Nitrogen tax) and three policies where property rights are purchased, BE6 (Conversion ofagriculturalland into fore st), FRI5 (Agricultural pollution monitoring scheme) and UK2 (8881).

According to the next criterion, most C8Ps (87%) are implemented by a financial or economic instrument (Table 44).

~Type of instrument = 3 for market instruments (eg. AOC), 2 for regulation (command and control), 1 for economic/financial instruments and 0 for persuasion. The compatibi1ity of CSPs with international agreements is a crucial issue for the future WTO round. A series of provisional indicators are introduced in order to access market effects.

~Market effect = 2 if a positive effect on the aggregate supply is expected, = 1 for a negati ve effect, = 0 otherwise.

The market effect indicator is defined for various commodities of interest: cereals, roots, fruit, wine, olive oil, meat and milk. These indicators are closely linked with Task 4 and Task 5. The market effect indicator does not significant1y discriminate policies (Tables 45 and46) with respect to the expected effects on the supply of cereals and roots. In order to assess the overall impact a synthetic indicator is defined : ~Crops = 2 if Market effect equals 2 for cereals or roots, = 1 if Market effect equais 1 for cereals or roots, = 0 otherwise.

Positive effects on the supply of crops are expected for only three CSPs whereas fOrly-nine should imply negative ones (Table 47). Tables 52, [START_REF]Compatibility with policy principles 31[END_REF] and 54 provide the same information regarding the supply of meat and milk. The following indicator combines the infonnation given by the two last criteria.

~Cattle and dairy products = 2 if Market effect equals 2 for meat or milk, = 1 if Market effect equals 1 for meat or milk, = 0 otherwise.

10% of the CSPs are expected to positively affect the aggregate supply of cattle and dairy products and 33% would have a negative impact (Table 54). Policies are expected to have a greater impact on the aggregate supply of animal commodities than on the supply of other commodities. The decoupling issue is considered in greater details in Task7. Here, two simple indicators are defined. They stem from üECD work on this topics. They address the issue of overcompensation for the restrictions put on fanning activities and the relative share of compensation paid in total sales. First of ail farmers are over-compensated in 52% of ail cases (Table 55). This is consistent as long as policies are based on voluntary agreements. Indeed changing practices involve extra costs in terms education and learning therefore sorne premium above normal costs is needed. The amount received under CSPs is over 5% of total sales for 50% of them. It can be argued than one-half of the selected policies are not decoupled.

The next indicator looks at the role of agricultural policy in creating negative externalities.

~Externality = 1 if the policy focuses a negative externality which results from agricultural policy (eg a high is suspected to have induce intensification and more pollution), = 0 otherwise.

Around 45% of the CSPs target the correction of a negative externality involved by past policy (Table 57). Extensification is defined in the conventional way (i.e. output/ha) and the following indicator is defined : ~Extensification = 1 if the policy favours extensive farming, = 0 otherwise. It divides CSPs into two categories of similar sizes (Table 58), so only around one-half of the policies favour an extensification process. The next criterion gives fuller on the same issue.

~Conversion = 1 if the policy favours the conversion from intensive to extensive farming, = 0 otherwise.

One-third ofthe CSPs favour the transition from intensive to extensive farming (Table 59). Oclober 1998 35

The polluter-pays-principle (PPP) is one of the basic principle of the EU environmental policy. It is therefore crucial to analyse the consistency of CSPs with the PPP. This is a hard job because the underlying concept has several legal or economic definition. Different versions of the PPP are discussed in connection with Task 7. The distinction between a weak version and a strong version is interesting. Unfortunately it appeared to be not instrumental in the context ofthis Task, so a simplified indicator is considered :

--> PPP = 1 if farmers are compensated in order to reduce a negative extemality = 0 otherwise.

The first case refers to measures which are not compatible with the polluter pays principle.

The second one includes other measures which are compatible such as: reduction of a negative extemality by applying a charge or a regulation and compensating farmers to provide a positive externality. Two criteria relative to public access are defined :

-->Public access 1 = 1 if the policy leads to an increase in public access and 0 otherwise, and:

-->Public access 2 refers to the possibility for public access in the future.

The former refers to a certain situation whereas the latter deals with uncertainty with respect to public access (Tables 61 and62). 

General comments.

Improvement in water quality is a core objective of the maJonty of the reviewed CSPs. However a limited but significant number of those CSPs target the reduction of water withdrawal or the control of erosion. Biodiversity as weil as water protection is a core objective of these policies. In comparison, human health, improvements in landscape, fire protection or animal welfare are targeted by more specifically oriented CSPs. A number of CSPs are not targeted by a precise zoning referring to geographical, ecological or agronomical features. These are policies which apply to large areas offering farmers a small compensation. This point can be linked with the transaction costs issue.

The majority of CSPs favour the provision of a good which is already marketed (such as AOC or green tourism) or could be marketed (recreational hunting for example). Farm commodity and EGS are substitutes for one-half of CSPs and complements for 38%. More than 40% favour employment since they need more labour.

The control of implemented policies is generally possible but for a great number of them its easiness and its reliability are questionable. The mode of operation does not pose specifie problem. Most policies rely on an individual agreement and property rights are rented, the common policy instrument belonging to the economic or financial category. A number of CSPs are inconsistent with sorne policy principles because they are not decoupled or farmers are paid to reduce negative extemalities.

Chapter 3. The foundations of the typology.

1. Principles of the methodology.

Introdllction.

October 1998 37

Since Karl Pearson' method, introduced in 1901 and based on a geometric viewpoint a number of methods have been considered to deal with huge data sets. They deal primarily with two-way data. This means that the data consist of a two-way array or matrix of values where the rows are associated with a set of individuals, and the columns are associated with a set of variables. Here the individuals will be the CSPs and the variables the indicators. Among them principal components analysis and correspondence analysis are particularly relevant:

• to reveal relationships among the variables, among the individuals and between the variables and the individuals by dimension reduction, • to suggest what the basic underlying variables might be.

Dimension reduction is the most important of these issues. The idea is to portray the data set by a series of projections which minimise the loss of information. So we have to find a tradeoff similar with the compromise a geographer makes by projecting the earth on a map. Dimension reduction on the individuals means representing the individuals by a smaller number of coordinates. As an example of dimension reduction, consider data on economic development of [START_REF] Adelman | Societies, poli tics and economic development: a quantitative approach[END_REF] on 74 countries covering 17 economic variables, 12 socio-cultural variables and 12 political variables. Thus these data may be regarded as 74 points in 41-dimensional space. It is difficult to study such a high-dimensional array of data. Yet the configuration of74 points may perhaps be weil approximated by a configuration in far fewer dimensions. Adelman and Morris found four factors to give an adequate approximation to the original configuration. The reduction to four dimensions greatly simplifies the task of studying the relationships by scatter plots or otherwise. Historically, factor analysis has given much greater attention to dimension reduction on the variables, and principal components analysis has tended to emphasise the individuals. In any given application there may be good reason to emphasise one aspect or the other, but there is no intrinsic reason to continue this imbalance of emphasis. Rather one should realise the symmetry and utility of both aspects in order to study the relationships among the individuals, the variables or both. For these reasons the following section provides an unified treatment of the dimension reduction issue.

Geometric description ofa data set.

Let us consider a matrix of data:

x = (x y ) i = l, ... n,j = l, ... p.
Where i denotes the individuals and p the variables. This matrix can be viewed as being a set of n row-vectors x, of dimension p, thus the data set is set of n points in the space 9"1". The general objective of ail factor analyses is dimension reduction. It means projecting this data set in a space of lower dimension. If we were able to visualise an-dimension space such methods would not be useful. Since the projection distorts the data set, a measure of distortion is needed in order to assess the quality of the portray in 91 or 91 2

. The projection procedure depends on the distance which have been selected but its general characteristics can be shown with the Euclidean distance. The distance between two points i and i' is given by the usual fonnula:

"

dl (i,i') =L (x y -X,.)l JO'
Let us assume that ail data have been centred 50 the centre of gravity of the data set equals the origin 0 in 9"j". The total inertia of the data set is then given by : n la =Ldl(i,O)

;=/
This fonnula can be modified In order to take into account weights attributed to the individuals.

Now suppose that Xi is projected on the axis LIli, whose urutary-vector is u, The length c,' of the projection equals the scalar product of the two vectors X, and u,. Therefore the inertia of the projection of the data set on the axis LIu, is:

where C, denotes the column-vector whose generic element equals Cu and 'CI is the transposed vector of C,. So the mathematical problem is to find the axis LIu} such as the inertia l, is maximum. The corresponding program follows :

Max' C}C, subject to 'u}u} = 1 ",
Using the Lagrangian the first order condition for a constrained maximum is easily derived :

where lX denotes the transposed matrix of X, and 1 XX is a positive definite matrix of order p. Thus u, is an eigenvector associated with the eigenvalue Â, of 'XX which is called the matrix of inertia. It is easily shown that : 50 Â, is the biggest eigenvalue of 'XX and then u, is the corresponding unitary eigenvector. u} is the first factor. The same procedure can be applied to detennine the second factor which associated with the second eigenvalue of 1 XX. There is a second constraint in the program, indeed u, and u] are orthogonal.

The total inertia of the data set is :

III = Irace('XX) STEWPOL: REPORT FAIR 1/CT9S-0?09/C?-D-04
Inertia being additive, it can be shown that :

where À) is the jth eigenvaIue of 'XX, and:

and eigenvaIues are ordered :

OClober 1998 39

Since 1) equaIs the inertia of the projection of the data set on the jth axis (or factor), À J is the inertia explained by this axis. The p axes are orthogonal. Each individual is plotted represented in this new p-dimension basis. Using linear algebra techniques, a dual relationship between 91" and 91" can be proved. This implies that the variables can also be plotted in the same vector-basis and therefore that the distances between individuals and variables can be interpreted in the same way that distances between individuals or between variables.

Guidelil/es.

The rate of inertia is often used to measure the share of total inertia explained by each factor.

It is given by : Each factor is a linear combination of row-vectors (individuals) so in order to interpret the axes it is crucial to consider their relative weights. The contribution is a crucial concept which offers a powerful tool. First of ail recall that :

then contribution to factor j of i is straightforward defined by :

CTR/i} = c~/ 1)
Due to duality between variables and individuals, the contribution of each variable is defined on the same line. In order to give a consistent interpretation of the different axes, attention must be paid to individuals and variables having the biggest contributions.

In order to highlight the analysis, supplementary variables or individuals named illustrative variables or illustrative individuals are often considered. They do not enter into the computation of eigenvalues and eigenvectors. However they are plotted in the new orthogonal basis. The quality of the projection is an important issue. Consider for example three The angles between the corresponding vectors and axis 1 for example provide a good indicator of reliable the projections are. On Figure 1 ail the three vectors project on the same vector 1, but it is obvious that 1 is a better plot for k than for j and for j than for i. The squared-cosinus of the angle is used instead of the angle itself but this change does not matter as far as the quality of the projection is concemed. The squaredcosinus is also computed for the active variables and individuals which are taken into account to diagonalise the matrix of inertia. But here there is a direct relationship with contributions and so looking at angles do not really improve the interpretation of the factors. Principal components analysis is relevant to deal with continuous variables. But it does not work for qualitative variables. Indeed the topology of the data set is not correctly described with an Euclidean distance. Therefore other concepts of distance have to be considered to deal with. The chi-squared distance is weil adapted to dummy variables and the correspondence analysis method is based on the underlying topology [START_REF] Hill | Correspondence analysis: a neglected multivariate method[END_REF]. But our data set is more complex since there is a combination of quantitative and qualitative variables. Qualitative variables do not pose any problem per se because they can be always converted into a set of dummy variables without loss of information. This procedure can also be applied to continuous variables but it leads to a loss of information. However it is probably the only practical way to deal with a huge set of variables of different categories. This methodology named multiple correspondence analysis has been considered.

Description of the factors.

Factor Selection.

The objective is to achieve a stable typology of the CSPs with respect to the coding procedure and the selection of active variables. This point is clearly links with the issue of robustness which is discussed below. The result of this procedure is given in Table 1. Finally 18 indicators, II referring to environmental effectiveness and 7 to economic efficiency have been selected. Others are introduced in the analyses for illustrative purposes. Forty-one modalities are associated with this set indicators. In order to run the algorithm ail indicators are converted in binary variables, so we have to consider 23 dummies (Table 1) and the data set for the active variables is a matrix where the number n of rows equals the number of CSPs and the number p of columns equals the number ofdummy variables. Here n is 143 andp is 23.

Figure 1 gives the value of the 23 eigenvalues and the associated rates of inertia. Factor selection results from both theoretical and empirical considerations. First of ail there are two possible statisticaI tests. The first one is based on a comparison between observed eigenvalues and the maximum they can reach, provided that vector-rows and vector-colurnns are independent in probability. The second one, the Catell seree-test, looks at the first change in direction of the curve (2). This leads to select six factors. One empirical test consists in comparing the rates of inertia to the average rate:

'f =100/ P = 4.35
But a definitive test consists in the researcher ability to interpret factors and to extract meaningful information. As a conclusion six factors are selected. Globally they explain 59% of total inertia, this share is quite high for this type of data set. Il}l,C~':U:: 
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The needed information to describe the selected factors is successively given into six tables:

• active modalities with the highest contributions, • illustrative modalities with the highest square cosinus, • CSPs with the highest contributions.

Modalities and CSPs with a negative coordinate are shown on the left side of each table whereas others are on the right side. Ali values as weil as the coordinates are given in the annex 3. STEWPOL: REPORT FAIR I1CT95-0709/C7-0-04

First factor.

October 1998 43 Axis 1 : Ecological zoning, biodiversity conservation and green tourism. This factor elusters on the right side of the axis 8 policies which promote the conservation of biodiversity, cultural heritage and landscape. They usually encourage green tourism 50 their output can be marketed. Moreover they are local policies which are targeted through ecological zoning. Normally there is a ban on nitrogen and pesticides. These policies are expected to lead to an increase in the labour force as weil as public access, and are compatible with the polluter-pays-principle. The average Greek-policy belongs to this group. There is no specifie CSP on the left side, however the averages for Germany and Italy are opposed to the average for Greece.

We found that the coding procedure can marginally affect the composition of this first group of CSPs. If the codes for (wo criteria, nitrogen (3 instead of 0) and other contaminants (2 instead of 0) are changed for UK8 (ESA), then this policy is gathered with the preceding CSPs. This eluster is very robust. This factor categorises a series of policies which promote new technologies fayouring extensive farrning and the conversion from intensive farming to extensive farrning. These technologies are characterised by a eomplementary relationship and are labour demanding. Indeed, EGS are a production factor or an incidental by-produet. Commodities with specific features such as AOC wines are concemed by these polieies whose outputs are therefore marketed and the compensation the farmers received are consequently incompatible with the polluter-pays-prineiple. Specifie requirements involve the prohibition of minerai fertilisers and of pesticides. They are expected to favour animal welfare and to provide commodity having positive effects on human health. Aggregate impact on farm supply reveals to be negative specially for fruit, olive oil, wine and arable crops. Sixteen CSPs disseminated across the different countries are included in this group. This group includes 10 CSPs which promote organic farrning and 3 AOC.

This factor ranks the CSPs according to the strength of the constraints put on the use of fertilisers and other contaminants. First of aIl there is a discrimination between policies which ban the use of fertilisers and pesticides, and policies for which prohibition only concems purchased inputs. For the latter manure spreading is aIlowed. Two significant classes of CSPs are defined. On the left a first group with nine German CSPs is clearly defined. On the right there is a second group with eight CSPs distributed in France, Italy and Greece. CSPs belonging to the first group were implemented quite fast, are transparent and their control is easy. They are based on a trade-off between the provision of farm commodities and the provision of a public good. This public good is not expected to be provided after the end of the contract. Policies in the second group are characterised by a very different technology, since EGS and commodities are complement. Moreover with respect to the mode of operation this category can be opposed to the previous one, since there is a lack of transparency, control is not easy and not reliable. To sorne extent these policies target fire protection and the conservation of cultural heritage. FinaIly their output could be marketed. 

PPP = 1 Policies GRI6 ITI 7 AUI, FR5 BE7, GR3, SW8 GE30, AU27 FR16 (GEI6), (GEI9) FR6
This factor discriminates two groups of policies basically with respect to water protection. In the first group, on the left of the axis, there are prescriptions to limit water withdrawals and to the use of polluting inputs whereas no restriction occurs in the second group. With the former CSPs, farmers are paid to reduce a negative extemality and receive a compensation over 5% of total sales. These policies are not compatible with the polluter-pays-principle. Other policies provide an output which is already marketed and are consistent with policy principles. So both categories are contrasted with respect to a series of criteria describing incentiveness, enforcement, decoupling and equity.

There are seven CSPs in the first group and six in the second one. The average for Greece belongs to the first group.

STEWPOL: REPORT FAIRI/CT95-0709/C7-D-04 2.6. Fifth factor.

Axis 5 : Policy scope. This factor discriminates policies according to biodiversity, the level of compensation, the share of administrative costs and the level at which they are implemented. Two groups can be detined regarding this combination of criteria. Six CSPs are included in the tirst group, on the left side of the axis. This group refers to generic policies which apply to the whole farm and promote improvements in fauna as weil as flora, favour animal welfare and tire protection. Prescriptions are not transparent and sorne of them use persuasion as an instrument. These policies are implemented on large acreage but on the other hand both compensation and administrative costs are low. The French average characterises this group.

There are seven CSPs in the second group where the Italian average is found. These policies provide a good which is already marketed. Usually they are regionally implemented and apply to a limited acreage. These policies are expected to signiticantly increase aggregate supply for both crops and mediterranean products.

7. Sixt" factor.

Axis 6 : Targeted policies. According to this factor a group including ten CSPs is defined. These policies target specifie features such as the reduction of erosion, fire protection or the limitation of water withdrawal. Fertilisers are often banned. Moreover they are geographically zoned in favour of mountainous areas or rely on agronomical a zoning. There are a number of cases in Austria Greece and Italy, the average for Italy belongs to this group. Globally the implementation of these has been fast. This group is located on the right side of the axis. There is no significant CSP on the left side except the UK average which could be interpreted negatively regarding three criteria, limitation of erosion, agronomical and geographical zoning.

Coding and robustness.

A series of simulations have been mn in order to test the influence of coding on the definition of the factors. The issue has been briefly discussed in relation with the first factor. The impact of the modifications of the initial file (see Chapter 2, Annex 2) on the typology has been also considered in sorne details. It only affect significantly the definition of factor 5. The previous model can be statistically improved by incorporating a country effect. The results reported in Table 3 refer to a model in which only the most significant factors have been kept. So factors 2 and 6 have been skipped out. The positive influence of factor 1 on the level of Compensationlha is confirmed. Moreover significant differences across countries are found.
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Based on this model the average compensation have been estimated. According to the values reported in Table 4 three clusters of countries are defined. The first one with the smallest values includes Belgium, France and Sweden. In the medium there is a group including Austria, Germany, Italy and United-Kingdom. Finally Greece is characterised with the highest average compensation per hectare. But t-test based on paired comparisons lead to a more balanced comment (Table 5). First of ail the Greek average is bigger than ail over country averages. Moreover there is only one significant difference between Belgium and United-Kingdom.
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October 1998 53 Policies which promote aesthetic are associated with a highest compensation. On the over hand the level of compensation is the lowest for policies encouraging green tourism and the production of the quality product. This is consistent since these categories of outputs are already valued in the market place. Sorne differences are also observed according the agronomical zoning criteria and across countries. But these results are statistically fragile. According to Table 7, there are significant differences across countries. This point can be ciarified by regressing the probability to observe a certain level of administrative costs against a set of independent variables. Two procedures models have been considered, the ordered multinomial and the probit, with the six factors as explanatory variables. Thus each CSP is described by the associated administrative costs which are coded with 0, 1 or 2, and its coordinates. Both procedures provide the same results with 64% of concordant predictions.

Only the output of the probit procedure is reported in Table 7. Il must be mentioned that factors 1 and 4 significant1y affect the level of administrative cost. The same explanatory variables as before for the compensation are found.

By comparing Table 2 andTable 7, a valuable comment can be made. First along axis l, CSPs with the greatest compensationlha are relatively cheap in terms of administrative costs. They promote the provision of public goods and are compatible with the polluter-pays-principle.

Secondly along axis 4, CSPs with the greatest compensation/ha are expensive to apply. Farmers are paid to reduce a negative extemalities and these policies are not compatible with the polluter-pays-principle.

Chapter 4. The proposed typology.

1. Definition of homogeneous groups of CSPs.
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In order to visualise homogeneous groups of CSPS, we consider a series of two-dimensional diagrams where the policies having the biggest contributions are plotted. Three maps reveal to be sufficient to provide a consistent graphie representation of the CSPs which have been discussed in Chapter 3. Map 1 refers to axes 1 and 2, map 2 to axes 3 and 4, and map 3 to axes 5 and 6.

Map 1 emphasises the output perspective. Two groups, Gland G2 are clearly identified. The first groups includes 12 CSPs which promote the provision of local public goods, which to sorne extent, could be marketed. There are 16 CSPs in G2, which mainly target the production of quality products or the development of organic fanning. Thus there is in brief a discrimination between public and private goods.

With Map 2, the focus is on the control of inputs. Along the horizontal axis, a shift from the right to the left is associated with a shift from policies limiting the use of polluting inputs to policies prohibiting il. Along the vertical axis, there is a division between policies which limit inputs and policies which do not put restriction on them. Three groups, G3 (9 CSPs), G4 (7 CSPs) and G5 (5CSPs) are then identified. The corresponding clusters define a triangle. With respect to input limitation these groups can be ranked as following :

G3 <G4 <G5 this reveals the so called Gutman effect and an underlying linear relationship.

Map 3 discriminates between three groups. G6 includes 4 generic policies which target the whole farm and apply to large areas. G7 concerns 4 policies which are more linked with specifie features such as historical heritage. The last group G8 with 8 CSPs refers to policies targeting ecological goods.

Table 1. Composition of the kernels of the groups of CSPs.

GroUD Policies GI FR9, FRlû, FRII, FR21, GR7, GR8, GR9, GRI6, SWI, SW2, SW3, UK8.

G2

AU2, BEI, BE2, FR6, FRI8, FRI9, GEl l, GRI, GR2, GR4, lTl, !T4, !T5, lTl9,SW9, UK7. G3 GE12, GEI4, GE20, GE21, GE22, GE23, GE24, GE25, GE27. G4 AUI, AU 26, AU27, FR5, GEI6, GEI9, GE30. G5 BE7, FR16, GR3, !T17, SW8. G6 FRI, FR13, FR14, SW7. G7 !T15, !T18, ITII, m2.

G8

AUl4, AUI6, AUI7, AUI9, AU20, ITI, lTlO,!T13.
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1 GR8 • 0,5 °G2 FRI8 IT4 • BE2 • • ITl9 UK7 R2 GRI • • • • FRI9 GR4 • • BEI • IT5 FR6 SW9 AU2 • • • EII -0,5 0,4 GRJ6 0,2 FR2'-sr 3 GJt7 • FR9 0 1-
The kernels of the different groups being defined the various countries are successively considered in order to cluster ail policies to these kernels. To deal with this clustering process each CSP is plotted in the Map where it has the best representation. The selection of the correct map is based on the value of the squared-cosinus of the angle between the vector representing each CSP and the axes of the orthogonal basis of 9\6.

The outcome of trus process is summarised with a series of maps and tables. 

Development of footpaths and other recereational structures in protected areas

Development of rural turism

Conservation of protected natural areas Valorisation and recreational use of natural protected areas

Marketing of agricultural quality products

Demostration faTm for organic agriculture

Technical-scientific suppon for agro-food system Development of agri-tourism

Maintenance and restoration of rural bui Idings

Woodland maintenance and improvement

Sweden

Policy

Policy description SWOI

Preservation of biological diversity in meadows

SW02

Preservation of biological diversity În grazing lands

SW03

Preservation of open landscape SW04

Preservation of valuable natural and cultural environments

SW05

Recreation of wetlands

SW06

Creation of extensive grass and protective zones

SW07

Catch crops SW08 
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3. 4 .

 4 The OECD proposaI.ByJune 1995, a document (OECO, 1995) which summarises research effort since 1989 has been submitted to the Joint Working Party of the Committee for Agriculture and the STEWPOL: REPORT FAIRI/CT95-0?09/C?the Environment Policy Committee of the OECO. This document classifies indicators according to three categories: • inputs into agriculture, • outputs from agriculture, • other indicators.

Figure 1

 1 Figure 1. Criteria for evaluating CSPs

~EroslOn = 1

 1 If the dIminutIOn of eroslOn IS a pohcy target or a by-product of the pohcy, = 0 otherwise.

Figure 2 .

 2 Figure 2. Number offarms enrolled in the CSP scheme (%).

  Figure 3. Speed of enrollement across countries.

~Decoup 1 =

 1 1 iffanners are over compensated, = 0 otherwise.

  , j and k.

Figure 1 .

 1 Figure 1. Quality of the projection.
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Figure 2 .

 2 Figure 2. Eigenvalues and inertia.
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Table 1 :

 1 Consumer surplus for outdoor recreation (1992 Eculday).

	Activity	Surplus
	Picnicking	4.6 -18.5
	Bathing	10.8 -20.0
	Motor boating	7.7 -35.4
	Sailing	12.3 -50.8
	Waterfowl hunting	16.9 -29.2
	Trout angling	15.4-23.1
	Salmon angling	23.1-53.8
	Carp and perch angling	12.3 -20.0

Source: Amigues et al,

1995. 

Table 2 :

 2 Willingness to pay (WTP) for agriculturallandscape.

	Author	Country	Geographical level	Population	WTP
					(1995 Ecul
					household/year)
	Drake 1992	Sweden	National	General public	230.8
	Pruckner 1995	Austria	National	Tourist	269.2 -661.5
	Garrod et al 1994 UK	Regional	Resident	22.3
				Visitor	15.1
	Garrod & Willis	UK	Regional	Resident	35.1
	1995				
	Willis & Garrod	UK	Regional	Resident & visitor	33.5
	1993				
	Bateman el al	UK	Regional	Resident	99.5 -186.0
	1995				
	Bonnieux & Le	France	Regional	Resident	30.8
	Goffe 1997				
	Le Goffe & Gerber France	Local	Resident	28.3
	1994				
	Dillman	USA	Local	Resident	6.9 -10.8
	&Bergstrom 1991				

Table 1 .

 1 Distribution of CSPs across countries. The environmental effectiveness of CSPs is primarily determined by their impacts on environmental quality. However, environmental indicators which are mainIy based on geographical or ecological expertise are beyond the scope of our research (see Chapter 1).
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These indicators are considered in other programmes. Therefore al! the criteria we are proposing stem from the different tasks of our project. They do not rely on value judgement, as they are based on the explicit targets of the CSPs which are examined. lt must be emphasised that these targets are general!y intermediate objectives and are loosely linked with ultimate objectives. For instance, several policies aim at reducing fertilisation, which is an intermediate objective as the ultimate one is to decrease nitrate contamination of water bodies.

Table 2 .

 2 Distribution ofCSPs according to the quantity indieator.This indictor is concemed with nitrate emissions. 60% of CSPs impose at Jeast a limitation of fertilisation but total ban is limited to 12% (Table3).

	Quantity	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	128	89.5	128	89.5
	1	15	10.5	143	100
	~Nltrogen = 1 reductlOn/hmltatIon of fertlhsatlOn,		
	=2 mineraI fertilisation is prohibited,		
	=3 total ban on fertilisation,			

= 0 otherwise.

Table 3 .

 3 Distribution ofCSPs according to the nitrogen indieator.

	Nitrogen	Frequency	Percent	Cumulative	Cumulative
				freQuency	percent
	0	57	39.9	57	39.9
	1	49	34.3	106	74.1
	2	20	14	126	88.1
	3	17	11.9	143	100
	~Other contaminants				

= 1 code of good agncultural practices, = 2 total ban, = 0 otherwise.

Other contaminants include pesticides as weil as heavy metals. According to Table

4

, 45% of the sampled CSPs allow the application of substances containing pesticides and heavy metals.

Table 4 .

 4 Distribution of CSPs according to the other contaminants indicator.

	Other	Frequency	Percent	Cumulative	Cumulative
	contaminants			frequency	percent
	0	64	44.8	64	44.8
	1	39	27.3		
	[	1			

Table 5 .

 5 Distribution of CSPs according to the erosion indicator.

	Erosion	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	95	66.4	95	66.4
	1	48	33.6	143	100
	2.2. Human lIealth				

~Human health = 1 if the policy is expected to induce a positive direct effect on health, = 0 otherwise.
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Table 6 .

 6 Distribution of CSPs according to the human health indicator.

	Human health	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	117	81.8	117	81.8
	1	26	18.2	143	100

Table 7 .

 7 Distribution ofCSPs according to the fauna indicator.

	Fauna	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	51	35.7	51	35.7
	1	92	64.3	143	100

~Flora = 1 pOSItive effect on flora, = 0 otherwise.

Table 7 .

 7 Distribution ofCSPs according to the flora indicator.

	Flora	Frequency	Percent	Cumulative	Cumulative
				freouencv	Dercent
	0	49	34.3	49	34.3
	1	94	65.7	143	100

Table 8 .

 8 Distribution of CSPs according to the aesthetic indicator.

	Aesthetic	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	79	55.2	79	55.2
	1	64	44.8	143	100
	~Cultural heritage = 1 if the policy targets improvements in fealures such as stone wall s,
	fences, traditional buildings,			

= aotherwise.

Table 9 .

 9 Distribution ofCSPs according to the cultural heritage indicator. protectIOn = 1 Iffire protectIOn IS an exphclt target,

	Cultural heritage	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	96	67.1	96	67.1
	1	47	32.9 ..	143	100

~Flre

= aotherwise.

Table 10 .

 10 Distribution of CSPs according to the tire protection indicator.

	Fire protection	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	130	90.9	130	90.9
	1	13	9.1	143	100

Table Il .

 Il Distribution of CSPs according to the density indicator.

	Density	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	missing	7	4.9	7	4.9
	0	97	67.8	104	72.7
	1	21	14.7	125	87.4
	2	15	10.5	140	97.9
	3	1	0.7	141	98.6
	5	2	1.4	143	100
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Table 12 .

 12 Distribution of CSPs according to animal welfare indicator.

	Animal welfare*	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	mlssmg	7	4.9	7	4.9
	0	120	83.9	127	88.8
	1	16	11.2	143	100

Table 13 .

 13 Distribution ofCSPs according to the modified animal welfare indicator.

	Animal welfare	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	126	88.1	126	88.1
	1	17	11.9	143	100

Table 14 .

 14 Distribution of CSPs according to the administrative level indicator.

	Administrative	Frequency	Percent	Cumulative	Cumulative
	level			frequency	percent
	1	67	46.9	67	46.9
	2	65	45.5	132	92.4
	3	II	7.6	143	100
	2.7. Quantitative criteria.			

In order to estimate the scope of each CSP, three quantitative criteria are considered : the number of enrolled farrns, total acreage covered and the number of livestock units which are concemed. Moreover, compensation and total costs (including administrative costs) are also reported. Simple statistics for these five variables are reported in Table

15

.

Table 15 .

 15 Distribution of CSPs according to the quantitative indicators.First of ail the relevant infonnation is not available for a significant number of CSPs. Despite this lack of infonnation sorne general remarks regarding the distribution of these variables can be made. It is skewed with a fat tail on the left and the range of high values is very large. In this context the median of the distribution is the best statistic since it is more robust against the fat tait problem and the presence of outliers. In order to go further a synthetic indicator has been defined. Il combines infonnation on acreage and LU. Using standard animal densities LU has been converted in hectares. Finally the scope indicator is defined in terms of classes of acreage.

	Indicator	N	Mean	Median	Min	Max
	Number offarms	105	32228	1080	3	2 178931
	Acreage (ha)	106	360200.6	9000	1.7	17455659
	Lu	38	19947.8	0	0	467917
	Compensation (Ecu)	128	13509360	1519646	0	220960000
	Total costs (Ecu)	48	15154906	1 404091	0	225 374422

N : number ofCSPs, policies with missing infonnation are excludc:d. ~Scope =0 if Acreage < 2100 ha, = 1 if 2 100 ha ,.:; Acreage < 120000 ha, = 2 if Acreage 2: 120000 ha.

Table 16 .

 16 Distribution of CSPs according to the scope indicator.

	Scope	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	50	35	50	35
	1	65	45.4	115	80.4
	2	28	19.6	143	100
	3. Economie efficiency.			

Table 17 .

 17 Distribution ofCSPs according to the geographical indicator.
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Table 18 .

 18 Distribution of CSPs according to the ecological zoning indicator.

	Ecological zoning	Frequency	Percent	Cumulative	Cumulative
				freQuency	percent
	0	83	58	83	58
	1	60	42	143	100
	~Agronomical zoning = 1 if the policy applies to areas designated in terrns of agronomical
	features,				
		= 0 otherwise.			

Table 19 .

 19 Distribution ofCSPs according to the agronomical zoning indicator.

	Agronomical	Frequency	Percent	Cumulative	Cumulative
	zoning			freQuency	percent
	0	100	69.9	100	69.9
	1	43	30.1	143	100

Table 20 .

 20 Distribution ofCSPs according to the whole farrn indicator.

	Whole farrn	Frequency	Percent	Cumulative	Cumulative
				freQuency	percent
	0	108	75.5	108	75.5
	1	35	24.5	143	100
	3.2. Output.				
		= 1 if the output could be marketed (eg. recreational hunting),	
		= 0 if the output is a public good.		
	One half of the policies provide a public good and on the other hand only 18% are concemed
	with an output which is already valued in the market. The rest could be marketed (Table 21).

Three indicators emphasise non-environrnental outputs provided by CSPs.

~Marketability= 2 if the output is marketed (eg. AOC), STEWPOL: REPORT FAIRI/CT95-0709/C7-D-04

Table 21 .

 21 Distribution of CSPs according to the marketability farm indicator.

	Marketability	Frequency	Percent	Cumulative	Cumulative
				frequencv	percent
	0	74	51.7	74	51.7
	1	43	30.1	117	81.8
	2	26	18.2	143	100

Table 22 .

 22 Distribution of CSPs according to the who!e quality product indicator.

	Quality product	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	108	75.5	108	75.5
	1	35	24.5	143	100
	--+Green tourism = 1 if the policy positively affects green tourism,	

= 0 otherwise.

Table 23 .

 23 Distribution of CSPs according to the green tourism farm indicator.

	Green tourism	Frequency	Percent	Cumulative	Cumulative
				frequencv	percent
	0	87	60.8	87	60.8
	1	56	39.2	143	100

Table 24 ,

 24 43% of the CSPs are more labour demanding than the former technologies.

Table 24 .

 24 Distribution of CSPs according to the labour intensity farm indicator. If CS and the related EGS are a productIOn factor, = 2 if CS and the related EGS are an incidental by-product, = 3 if CS and the related EGS are an intentional product, = 4 if CS and the related EGS are the main product,

	Labour intensity	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	81	56.6	81	56.6
	1	62	43.4	143	100
	--+Technology = 1				

= 5 if CS and the related EGS are the only product, = 0 otherwise.

Where CS means countryside stewardship and EGS means environmental goods and services (Table

25

).

Table 25 .

 25 Distribution ofCSPs according to the technology farm indicator.

	Technology	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	15	10.5	15	10.5
	1	23	16.1	38	26.6
	2	31	21.7	69	48.3
	3	38	26.6	107	74.9
	4	27	18.9	134	93.8
	5	9	6.2	143	100

Table 26 .

 26 Distribution ofCSPs according to the modified technology indicator.

	Technology	Frequency	Percent	Cumulative	Cumulative
	(recoded)			frequency	percent
	0	15	10.5	15	10.5
	1	54	37.8	69	48.3
	2	74	51.7	143	100
	3 3. Compensation and cost.			

Table 27 .

 27 Distribution ofCSPs according to the quantitative indicators (Ecu).

		Mean	Median	Min	Max
	Compensation/ha	97	136	0	1 971 (IT8)
	Total cost/ha	79	184	1	7137 (GR7)
	Compensation/farm	1478	1 590	0	24037 (FR2I)
	Total cost/farm	1945	2474	49	75390 (UK4)
	Compensation/LU	58	41	0	284 (In)
	Total cost/LU	145	145	53	300 (FR2)

Table 28 .

 28 Distribution of CSPs according to the administrative cost indicator.

	Administrative	Frequency	Percent	Cumulative	Cumulative
	cost			frequencv	oercent
	0	62	43.4	62	43.4
	1	57	39.9	119	83.3
	2	24	16.7	143	100
	4. Sustainability.				

Table 29 .

 29 Distribution ofCSPs according to the length of the contract indicator.

	Length of the	Frequency	Percent	Cumulative	Cumulative
	contract o(< 5 years )	22	15.4	frequency 22	percent 15.4
	1(5years)	96	67.1	118	82.5
	2(>5years)	25	17.5	143	100

Table 30 ,

 30 34% of the CSPs promote a change in technology.
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Table 30 .

 30 Distribution of CSPs according to the incentiveness indicator.

	Incentiveness	Frequency	Percent	Cumulative	Cumulative
				freQuencv	percent
	0	94	65.7	94	65.7
	1	49	34.3	143	100

Table 31 .

 31 Distribution of CSPs according to the timeliness indicator.

	Indicator	N	Mean	Median	Min	Max
	TI	71	60.85	67	0	100
	T2	73	70.9	88	0	100
	T3	86	81.2	100	0	100
	T4	94	88	100	0	\00
	T5	98	92.3	100	0	100

N is the number ofCSPs.

Table 32 .

 32 Distribution ofCSPs according to the time indicator.

	Time	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	missing	48	33.5	48	33.5
	1	31	21.7	79	55.2
	2	9	6.3	88	61.5
	3	25	17.5	113	79
	4	30	21	143	100

Table 33 .

 33 Distribution ofCSPs according to the sustainability indicator.This point is dealt with four simple dummy variables. ~Control = 1 if it is possible and 0 otherwise. This indicator does not discriminate policies as control is always possible except for BE 10 (Land consolidation sites evaluation and management) which is an extension policy.

	Sustainability	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	missing	20	14	20	14
	0	67	46.9	87	60.9
	1	56	39.1	143	100
	4 2. Enforceability.				

Table 34 .

 34 Distribution of CSPs according to the control indicator.

	Control	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	1	0.7	1	0.7
	1	142	99.3	143	\00

Table 35 .

 35 Distribution ofCSPs according to the repayment indicator. = 1 if the control IS easy and 0 otherwise, this indicator IS linked with the transaction costs.

	Repayment	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	mlssmg	3	2.1	3	2.1
	0	20	14	23	16.1
	1	120	83.9	143	100

~Easiness

Table 36 .

 36 Distribution of CSPs according 10 the easiness indicator.

	Easiness	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	missing	1	0.7	1	0.7
	0	79	55.2	80	55.9
	1	63	44.\	143	100
	The reliability ofthe control is addressed with the following indicator	
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Table 37 .

 37 Distribution ofCSPs according to the reliability indicator.

	Reliability	Freguency	Percent	Cumulative	Cumulative
				freouencv	Dercent
	mlssmg	1	0.7	1	0.7
	0	56	39.2	57	39.9
	1	86	60.1	143	100

Table 38 .

 38 Distribution ofCSPs according to the transparency indicator.

	Transparency	Freguency	Percent	Cumulative	Cumulative
				frequency	percent
	0	44	30.8	44	30.8
	1	99	69.2	143	100
	---+Voluntary participation = 1 for a yes answer and 0 otherwise,	

Table 39 .

 39 Distribution of CSPs according to the voluntary participation indicator.

	Voluntary	Freguency	Percent	Cumulative	Cumulative
	DarticiDation			freouency	Dercent
	0	8	5.6	8	5.6
	1	135	94.4	143	100
	---+Individual agreement = 1 for a yes answer and 0 otherwise (e.g. a standard agreement),

Table 40 .

 40 Distribution ofCSPs according to the individual agreement indicator.

	Individual	Freguency	Percent	Cumulative	Cumulative
	agreement			frequency	percent
	0	89	62.2	89	62.2
	1	54	37.8	143	100

---+Education = 1 if the policy is expected to promote conservation mindedness. This indicator can depend upon the way in which environmentaI objectives are defined in the policy. STEWPOL: REPORT FAIRlICT95-0709/C7-D-04

Table 41 .

 41 Distribution of CSPs according to the education indicator.

	Education	Frequency	Percent	Cumulative	Cumulative
				freauencv	Dercent
	0	55	38.5	55	38.5
	1	88	61.5	143	100

Table 42 .

 42 Distribution of CSPs according to the limitation of property rights indicator.

	Limitation of	Frequency	Percent	Cumulative	Cumulative
	propertv rigths			freauencv	percent
	0	43	30.1	43	30.1
	1	100	69.9	143	100

Since 70% of the C8Ps restrict farmers' property rights (Table

42

), the compensation issue is explored in more details with the next indicator :

Table 43 .

 43 Distribution Df CSPs according to the property rights compensation indicator.

	Property rights	Frequency	Percent	Cumulative	Cumulative
	compensation			frequencv	percent
	mlssmg	11	7.7	11	7.7
	0	1	0.7	12	8.4
	1	9	6.3	21	14.7
	2	119	83.2	140	97.9
	3	3	2.1	143	100

Table 44 .

 44 Distribution of CSPs according to the type of instrument indicator.

	Type of instrument	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	4	2.8	4	2.8
	1	124	86.7	128	89.5
	2	6	4.2	134	93.7
	3	9	6.3	143	100
	5 3. Compatibility with policy principles.			

Table 45 .

 45 Expected effect ofCSPs on the supply ofcereals.

	Cereals	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	94	65.7	94	65.7
	1	46	32.2	140	97.9
	2	3	2.1	143	100

Table 46 .

 46 Expected effect ofCSPs on the supply ofroots.

	Roots	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	102	71.3	102	71.3
	1	39	27.3	141	98.6
	2	2	lA	143	100

Table 47 .

 47 Expeeted effeet ofCSPs on the supply oferops.
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Table 48 .

 48 Expeeted effeet of CSPs on the supply of fruit.

	Fruit	Frequeney	Percent	Cumulative	Cumulative
				freouenev	oereent
	mlssmg	4	2.8	4	2.8
	0	117	81.8	121	84.6
	1	19	13.3	140	97.9
	2	3	2.1	143	100

Table 49 .

 49 Expeeted effeet ofCSPs on the supply ofwine.

	Wine	Frequeney	Percent	Cumulative	Cumulative
				freouenev	oercent
	missing	21	14.7	21	14.7
	0	105	7304	126	88.1
	1	15	10.5	141	98.6
	2	2	lA	143	100

Table 50 .

 50 Expeeted effeet of CSPs on the supply of olive.

	Olive	Frequeney	Percent	Cumulative	Cumulative
				frequeney	percent
	mlssmg	39	27.3	39	27.3
	0	87	60.8	126	88.1
	1	15	10.5	141	98.6
	2	2	lA	143	100
	Criteria conceming the markets of fruit, wine and olive (Tables 48, 49 and 50) are aggregated
	into the fol1owing indicator :			

~Mediterranean products = 2 if Market effect equals 2 for fruit and wine or olive, = 1 if Market effeet equals 1 for fruit and wine or olive, = 0 otherwise.

Global1y, CPSs would not induee an inerease in the supply of mediterranean products, moreover 22 CSPs are expected to imply a decrease (Table

51

).

Table 51 .

 51 Expected effeet of CSPs on the supply of mediterranean produets.

	Mediterranean	Frequency	Percent	Cumulative	Cumulative
	produets			freoueney	oereent
	mlssmg	4	2.8	4	2.8
	0	115	8004	119	83.2
	1	22	1504	141	98.6
	2	2			

lA 143 100

Table 52 .

 52 Expected effect ofCSPs on the supply ofmeat.
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Table 53 .

 53 Expected effect ofCSPs on the supply ofmilk.

	Milk	Frequency	Percent	Cumulative	Cumulative
				frequencv	oercent
	0	82	57.3	82	57.3
	1	47	32.9	129	90.2
	2	14	9.8	143	100

Table 54 .

 54 Expected effect of CSPs on the supply of cattle and dairy products.

	Cattle and dairy	Frequency	Percent	Cumulative	Cumulative
	products			frequencv	percent
	0	81	55.6	81	55.6
	1	47	32.9	128	89.5
	2	15	10.5	143	100

Table 55 .

 55 Distribution ofCSPs according to the decoupl indicator.

	Decoupl	Frequency	Percent	Cumulative	Cumulative
				frequencv	oercent
	missing	5	3.5	5	3.5
	0	63	44.1	68	47.6
	1	75	52.4	143	100
	~Decoup 2 = 1 If compensatIOn> 5% of total sales,		
	= 0 otherwise.			
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Table 56 .

 56 Distribution of CSPs according to the decoup2 indicator.

	Decoup2	Frequency	Percent	Cumulative	Cumulative
				freQuencv	oercent
	mlssmg	4	2.8	4	2.8
	0	67	46.9	71	49.7
	1	72	50.3	143	100

Table 57 .

 57 Distribution ofCSPs according to the extemality indicator.

	Externality	Frequency	Percent	Cumulative	Cumulative
				freQuencv	oercent
	0	79	55.2	79	55.2
	1	64	44.8	143	100

Table 58 .

 58 Distribution of CSPs according to the extensification indicator.

	Extensification	Frequency	Percent	Cumulative	Cumulative
				freQuencv	oercent
	0	67	46.9	67	46.9
	1	76	53.1	143	100

Table 59 .

 59 Distribution of CSPs according to the conversion indicator.

	Conversion	Frequency	Percent	Cumulative	Cumulative
				freQuencv	oercent
	0	97	67.8	97	67.8
	1	46	32.2	143	100

Table 60 .

 60 Distribution of CSPs according to the PPP indicator.

	PPP	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	86	60.1	87	60.8
	1	57	39.9	143	100
	5.5. Fairness/eqllity.				

Table 61 .

 61 Distribution of CSPs according to the public access 1 indicator.

	Public access 1	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	missing	20	14	20	14
	0	101	70.6	121	84.6
	1	22	15.4	143	100

Table 62 .

 62 Distribution ofCSPs according to the public access2 indicator.

	Public access2	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	missing	20	14	20	14
	0	90	62.9	110	76.9
	1	33	23.1	143	100
	A detail inspection of the files showed that the distinction between the two concepts was often
	unclear.				

A combination of both criteria has been used in several analyses: -->Public access = 1 if Public accessl or Public access2 equals 1 and Ootherwise, According to Table 63, 27% of the CSPs the policy favour an increase in public access. STEWPOL: REPORT FAIRl/CT95-0709/C7-D-04 October 1998 36

Table 63 .

 63 Distribution ofCSPs according to the public access indicator.

	Public access	Frequency	Percent	Cumulative	Cumulative
				frequency	percent
	0	104	72.7	104	72.7
	1	39	27.3	143	100

Table 1 .

 1 Active variables.
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Table 2 .

 2 The influence of factors on the compensation/ha.

							Ocrober 1998 50
	Dependent Variable: COMPRA			
				Analysis of Variance
				SUffi of	Mean
	Source		DF	Squares	Square	F Value	Prob>F
	Model		6 335274.39880 55879.06647	0.970	0.4493
	Error		102 5874489.1068 57593.030459
	C Total		108 6209763.5056	
	Root MSE		239.98548	R-square		0.0540
	Dep Mean		190.59426	Adj R-sq	-0.0017
	C.V.		125.91433		
				Parame ter Estimates
			Parame ter	Standard	T for HO:
	Variable DF	Estirnate	Error	Parameter=O	Prob > ITI
	INTERCEP	1	188.341458	23.58685267	7.985	0.0001
	DIMl	1	86.458793	51. 41734364	1. 682	0.0957
	DIM2	1	-14.611213	55.47219277	-0.263	0.7928
	DIM3	1	-39.224882	65.85601591	-0.596	0.5528
	DIM4	1	-121.536928	79.23468750	-1.534	0.1282
	DIM5	1	-63.603102	83.45332610	-0.762	0.4477
	DIM6	1	48.874519	83.08899376	0.588	0.5577

Table 4 .

 4 Estimated Compensation/ha/country (Ecu).

		General Linear Models Procedure		
	Dependent Variable: COMPHA				
			Sum of	Mean		
	Source	DF	Squares	Square	F Value	Pr > F
	Model	10	1081154.84	108115.48	2.07	0.0344
	Error	9B	5128608.67	52332.74		
	Corrected Total	lOB	6209763.51			
		R-Square	C.V.	Roet MSE		COMPHA Mean
		0.174106	120.0264	228.764		190.594
		General Linear Models Procedure		
	Dependent Variable: COMPHA				
	Source	DF	Type III 55	Mean Square	F Value	Pr > F
	DlMI	l	234668.021	234668 . 021	4.48	0 .0367
	DIM4	l	127778.900	127778 .900	2.44	o. 1214
	DIMS	l	105658.808	105658. BOB	2.02	0 .1585
	Country	7	790896.347	112985 .192	2.16	0 .0444
		General Linear Modela		
		Procedure Least Squares Means	
		Country	COMPRA	LSMEAN	
				LSMEAN	Number	
		Austria	186.976424	1	
		Belgium	82.745683	2	
		France	130.065205	3	
		Italy	178.252918	4	
		Germany	206.715239	5	
		Greece	420.749835	6	
		Sweden	102.123958	7	
		UR		244.086585	8	

Table 5 .

 5 Paired comparison between country averages. Criteria and compensation per hectare.Factors are very synthetic variables, so a number of regressions have been adjusted to explainCompensation/ha with indicators as explanatory variables. A stepwise regression procedure has been mn in order to find the optimal combination of indicators. The best fit is given with the fol1owing explanatory criteria: This effect is taken into account to calibrate the model and cannot be interpreted in a simple way. Based on this model, Table6provides the estimated average of Compensation/ha for the different values of these independent variables.

			General Linear Models Procedure		
				Least Squares Means			
			Least Squares Means for effect PAYS		
			T for HO: LSMEANli)=LSMEANlj) / Pr > ITI	
	pependent Variable: COMPRA					
	i/j	1	2	3	4	5	6	7
	1		1.140067 0.740288 0.129925	-0.1768	-2.61996	0.6744
			0.2570	0.4609	0.8969	0.8600	0.0102	0.5016
	2	-1.14007		-0.50642	-1.12084	-1.01872	-3.32413	-0.14503
		0.2570		0.6137	0.2651	0.3108	0.0012	0.8850
	3	-0.74029 0.506417		-0.68321 -0.70508 -3.19598 0.232693
		0.4609	0.613 7		0.4961	0.4824	0.0019	0.8165
	4	-0.12993 1.120844 0.683207		-0.26557 -2.91815 0.624201
		0.8969	0.2651	0.4961		0.7911	0.0044	0.5339
	5 0.176797	1.01872 0.705077 0.265565		-1.80422 0.746852
		0.8600	0.3108	0.4824	0.7911		0.0743	0.4569
	i/j	1	2	3	4	5	6	7
	6	2.619958	3.324126 3.195977 2.918152 1.804219		2.433148
		0.0102	0.0012	0.0019	0.0044	0.0743		0.0168
	7	-0.6744 0.145034 -0.23269	-0.6242	-0.74685 -2.43315	
		0.5016	0.8850	0.8165	0.5339	0.4569	0.0168	
	8	0.604232	1.530276 1.196833	0.74231 0.305155 -1. 70385 1.062563
		0.5471	0.1292	0.2343	0.4597	0.7609	0.0916	0.2906
	i/j	8						
	1	-0.60423						
		0.5471						
	2	-1.53028						
		0.1292						
	3	-1.19683						
		0.2343						
	4	-0.74231						
		0.4597						
	5	-0.30515						
		0.7609						
	i/j	8						
	6 1.703847						
		0.0916						
	7	-1.06256						
		0.2906						

Table 6 .

 6 Estimated Compensation/ha (Ecu).
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	(General Linear Models Procedure Least Squares Means)
	AESTH		COMPHA	T / Pr > ITI HO,
			LSMEAN	LSMEAN1=LSMEAN2
	0	38.528181	-3.8718
				0.0002
	1	270.016711
	AGRONOM		COMPHA	T / Pr > ITI HO,
			LSMEAN	LSMEAN1=LSMEAN2
	0	216.790469	2.33629
				0.0215
	1	91.754423
	QUALITY		COMPHA	T / Pr > ITI HO,
			LSMEAN	LSMEAN1=LSMEAN2
	0	222.434970	2.44979
				0.0161
	1	86.109922
	GREEN		COMPHA	T / Pr > ITI HO,
			LSMEAN	LSMEAN1=LSMEAN2
	0	261.476671	3.385786
				0.0010
	1	47.068221
	Country		COMPHA	LSMEAN
			LSMEAN	Number
	Austria	33.817739	1
	Belgium	-22.413064	2
	France	78.130441	3
	Germany	29.366294	4
	Greece	334.445779	5
	Italy	326.175005	6
	Sweden	221.863086	7
	UK		132.794290	8

Table 7 .

 7 REPORT FAIRl/CT95-0709/C7-D-04 3.3. Share ofadministrative cast. Distribution of CSPs according to the share of administrative costs (% of exchequer costs).
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Table 2 .

 2 Typology for France.

		Group Policies
		GI	FR9, FR 10, FRlI, FR21, FR20
		CI"	FR2, FRI5
		G2	FR6, FRI8, FRI9,
		G3	
		G4	FR5, FRI7
		G5	FRI6,FR7, FR8
		G6	FRI, FR13, FRI4, FR3, FR12
		G7	
		G8	FR4
	G6	FROI	Grassland premium,
	CI'	FR02	Reduced livestock densifies
	G6	FR03	Conversionfrom arable ID extensive grassland
	G8	FR04	Taking land oUI of agricultural production
	G4	FR05	Reduced use of agri-inputs
	G2	FR06	Conversion to organic fanning
	G5	FR07	Rearing of threatened breeds
	G5	FROS	Bocage à ormes
	Gl	FR09	Marais du Cotentin
	GI	FR 10	Monts d'Arrée
	GI	FR!I	Normandie-Maine
	G6	FR12	Fertimieux (scheme for improving fertilisation)
	G6	FRI3	FARRE (European initiative for integrated fanning)
	G6	FRI4	PDD (sustainable development scheme)
	CI'	FRI5	PMPOA (agricultural pol/utionmonitoring scheme)
	G5	FRI6	FGER (countryside maintenance funding scheme)
	G4	FRI7	Afforestation
	G2	FRI8	AOC Bordeaux wines
	G2	FRI9	AOCBeaufort cheese
	GI	FR20	Set aside for fauna protection
	GI	FR21	Coast and lake shore protection

maintainance 1~04 Reduction of yield increasing chemicals -whole farm caverage (similar to organic farming -ÎfttrsEhtetien) = Crop rotation premium -reduction of share of maize and cereals

  Sustainable agriculture: tracking the indicators for Australian and New Zeeland. Standing Commitee on Agriculture and Resource Management. Report n°51, CSIRO, Australia. Stanners, D. and Bourdeau, P. (1995) Europe's environment: the Dobris Assessme11l. European Environment Agency, Copenhagen, Denmark.
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	Map 6 -Policy scope (15 %) -FRANCE Elementary support -moderate extensification requirements Annex 1. List of selected CSPs. Austria Policy 1P0licy description AUOI SCARM (1993) Thomas, W. A. (Ed) (1972) lndicators ofenvironmental quality. Plenum Press. AU02 Organic farming -A 0 Extensive bread grains production -reduction of chemicals and fertilizer	
	AUII AUI2	Reduction of yield increasing chemicals -single plots Ban of minerai fertiliser and herbijiaes/pesti~des		
	~Mowing according 10 time schedule rosion control fruit production Erosion control vineyards AUI? Erosion control arable land (~E A 8 Rearing of endangered Iivestock breeds		
	AUI9	Support for alpine meadows -mowing steep plots		
	AU20	Support for alpine pastures -managing sensitive areas		
	AU21	Management of ecologically sensitive sites		
	AU24	Ecolog. Objectives -management of sites of interest		
	AU25	Ecolog. Objectives on set aside land management of sites of interest		
	AU26	Regional programme Niederosterreich -integraled production		
	AU27			

Regional oroe:ramme Steiermark -nitrate emission control

  

	BI' el2IUm	
	Policv	Policy description
	BEOI	Aid to organic farming-implementation Req 2078/92
	BE02	Integrated method for pip fruit production(apples and pears)
	BE03	Preservation and maintenance of hedges and wootland trips Reg 2078/92
	BE04	Late mowing and diversification of sowing in temporary grassland Reg 2078/92
	BE05	Support to low Iivestock grazing density Reg,2078/92
	BE06	Conversion of agricultural land into forest Eur,Reg,2080/92
	BE07	Quality labels for blanc-bleu "beff, chicken and pigs"
	BE08	

Tax exemption for agricultural used water as domestic used water BE09 Management of nature reserves by RNOB and managements agreements with farmers BElO Land consolidation Sites evaluation and manaoemenl
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	France Germany			
	Policy Policv Policv descriotion Policy description		
	FROI OEOI Extensive use of grassland « 1,2 LU) Grassland premium.		
	FR02 OE02 Orassland with slope gradient 25 to 50% (MEKA) Reduced livestock densities		
	FR03 OE03 Max. 2 cuts on grassland Conversion from arable to extensive grassland		
	FR04 OE04 Preservation of meadows with scattered orchard trees Taking land out of agricultural production		
	FR05 OE05 Rearing of endangered breeds (Vorderwalder Rind) Reduced use of agri-inputs		
	FR06 OE06 Renuication of growth Conversion to organic farming		
	FR07 OE07	Rearing of threatened breeds		
	FR08 OE08	Bocage à ormes		
	FR09 OE09	Marais du Cotentin		
	FRIO OEIO	Monts d'Arrée		
	IFJlll OEil	Normandie-Maine		
	FRI2 OEI2	Fertimieux (scheme for improving fertilisation)		
	FRI3 OEl3	FARRE (European initiative for integrated farrning)		
	FRI4 OEl4	POO (sustainable development scheme)		
	FRI5 OEI5	PMPOA (agricultural pollution monitoring scheme)		
	-('l FRI6 OEI6	FGER !countryside maintenance funding scheme)		
	~FR 17 OEl7 RI8 OEl8	AffOrF AOC ordeaux wines		
	FRI9 OEl9	AOCBeaufort cheese		
	FR20 OE20	Set aside for fauna protection		
	FR21 OE21	Coast and lake shore orotection		
	OE22			
	OE23			
	OE24			
	OE25			
	OE26			
	OE27			
	OE28			
	OE29			
	OE30			

regulators in wheat cultivation Enlargement of seed-rowfdistance to min 17 cm in cereal cu!tivation
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	Greece ItalY		
	Policv Policv descriotion Policy Policy description		
	GROI (TOI AOC of Italian wines Pilot Program for of Biolocically produced oil		
	GR02 Specific Program Covering Small Islands of Aegean Sea IT02 Framework legislation for forest management and imposition of hydrogeological constraint	
	GR03 Program for the Support of Forests Activities in Agriculture IT03 Framework legislation on protected areas		
	GR04 Biological agriculture IT04		
	GROS Genetic Erosion of Animal Production IT05		
	GR06 Nitrate reduction IT06		
	GR07 Long term set aside IT07		
	Mulchseeding in arable farming GROS Genetic Erosion Plant Production !T08		
	Reduction of herbicides on arable land GR09 Protection of Ecosystems of Specific Ecological Significance !T09		
	Support of catchcrops and underseeds in arable farming GRIO Leader 1 -Region of Epirus ITIO		
	Promotion of organic farming (arable and grassland) maintainance GRIl Leader 1 -Region of Amvrakikos ITll		
	Long term set aside of arable land GRl2 Leader Il -Region of loannina 1T12		
	Extensive use of grassland 1 whole farm GRI3 Leader Il -Region of Etoloakarnania IT13		
	Extensive use of grassland 1single plots GRI4 Specific Program of Environmental Protection ln the Region of Amvrakikos !T14	
	Integrated farm management GRIS Specific Program of Environmental Protection ln the Region of Aheronta IT15	
	Additional support 1: measures to relief the environment GRI6 Leader Il -Region of South Epirus 1T16		
	Additional support II: catchcrops GRI7 Leader II -Region of F10rina ITI7		
	Integrated management in cultivation of field vegetables GRIS Leader Il -Region of Elikona 1T18		
	Integrated management in vine growing GRI9 Leader Il -Region of Nafpaklos IT19		
	Late mowing of grassland GR20 Regional Operational orogram of Crete IT20		
	IT21	Conversion of arable land into extensively used grassland		
	IT22	Long-term set aside for development of biotopes		
	IT23	Field margin program		
		Extensive use of grassland in mountainous areas		
		Orassland at humid locations		
		Upkeep of abandoned grassland		
		Extensive use of grassland		
		Ban of herbicides in arable farming		
		Protection of grassland biotopes		
		ReRulation on water protection and compensations		

Reduced use of agri-inputs or maintenance of reduction

  

	Organic farming
	Agronomie praclices for annual crops in hilly areas
	Reduced livestoek densities in plain areas

Maintenance and restoration of natural environments and of element of the agricultural/rural landscape

  

	Cultivation of crops for wildlife feeding
	Introduction of coyer crops
	Rearing of local threatened breeds
	Maintenance of mountaineous extensive grazings
	Development of natural environments for wildlife

Preservation of threatened domestic animais

  

	SW09	Ecological production
	SWIO	Nitrogen tax
		U' dK

' d Countr : mte Jn2(Om

  In arder ta test the robustness of the outcome. specially in the next chapter. both the initial file and the modified file have been processed. Ali financial data are given in 1996 Ecu. With respect to TI. T 2 • T 3 • T 4 and T s • missing data for Ti were replaced by Ti.' where the last number was available. For example for Austria. only T, and T2 where available. So we used the equation : T2 = T3 = T4 = Ts ta generate missing information. 2. Belgium. Missing data for repayment were coded in the following way :
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	Annex 2. Modifications of the initial file. Italy. Annex 3.		
	1. General remarks. COORDONNEES, CONTRIBUTIONS ET COSINUS CARRES DES INDIVIDUS
	AXES 1 à 5		Measure	Repayment
				ITI		1	
				IT2		a	
				IT3		a	
				ITl5		a	
				ITl?		a	
	ITl8 Missing data for Easiness and Reliability have been coded in the following way : a ITI9 a
	Measure IT2a BE5 ml BE6 Coding for missing data was made for: length of the contract (ITI, IT2 and IT3), individual a Reliability a 0 1 BE9 agreement (lT20) and limitation (IT 18 and IT20). 0 Sweden.
	Measure Compensation/ha has been calculated for SW4. Il is assumed that SWIO applies to ail farms. Reliabilitv
				BEI	1		
				BE2	0		
				BE5	1		
				BE6	1		
				BE7	0		
				BE9	0		
				BElO	0		
	3. Greece.					
	d' e are ave een co e accor mg ta: d d b Missing data for Animal w If h
				Measure	Animal welfare	
				GRI	0		
				GR2	0		
				GR3	0		
				GR4	1		
				GR6	0		
				GR7	0		
				GRIO	0		
	Policv For GR4 and GR7, the code 3 for other contaminants is replaced by 2. Policv descriotion
	UKOI With respect ta the criterion type of instruments several codes were given. all computations Countryside Stewardship
	UK02 are based on the first one. SSSIs					
	UK03 UK04 The following changes for Ti were made: Nitrate Sensitive Areas Moorlan~Scheme		
	UK05 UK06	Countrys ide Access Habitat cheme Measure	TI	TI		TI	T4	T5
	UK07	Organic Aid GRI	66.6	100 = 66.6 + 33.3	lOO	100	100
	UK08	ESAs			(instead of 33.3)		
	UK09	Farm Woodlands Scheme GR3	26	61=26+35		93 = 61 + 32	100 = 93 + 7 100
	UKIO	Nitrate Vulnerable zones			(instead of 35)		(instead of 32)	(instead of 7)
		GR4		58	100 =58 + 42		100	100	100
					1 (instead of 42)		
		GR6		67	100=67+33		lOO	100	100
					(instead of 33)		

  • , , . .__________._.._____...._____.....__________•_______________. ._____________...__. .__________. ._o.___. ._____.___. . . .__________. . . .______. ._o.
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TIlird factor.

Technology =\ (complements) Extensification = 1 Reliability = 0 Administrative level =] Time=4 Policies GEI4 GR8 GEI2, GE24, GE22 FRI9, FRI4 GE20, GE23 FRI8, GR9 GE21, GE25, GE27 !Tl, FR2I, ITI7

Axis: 5 (initial file).

' 5 = 7% First of ail in comparing factor 5 for the initial file and the corrected file, it must be noted that the axes' directions are opposite. The group of five policies located on the right side is a subset of the group of six policies located on the left side (see section 2.6.). At the first glance this axis could be viewed as defining a country factor. Indeed the averages for Italy, Greece and Germany are ranked from the left to the right of the axis. Moreover, on the left there is a cluster of five Greek CSPs. In fact this is an artefact this factor is defined by missing data, specially with respect to animal welfare. It can be concluded that there is no specifie country factor. The various clusters of CSPs from a specifie country stem from the selection of policies which has been made in each member state. So it can be argued that the variables which underlie the typology are country-free.

3. Modeiling the costs of CSPs.

Factors and compensation per IIectare.

Using the factors which have been defined it is straightforward to portray the CSPs in the space 9'l6. Each policy is represented by 6 coordinates in the orthogonal basis defined by the axes associated to the factors. Therefore econometric investigations can be made in order to explain the level of compensation or the share of administrative costs.

Compensation/ha varies according to the coordinates of the CSPs (Table 2). The influence of factor 1 and factor 4 is the most significant. It is respectively positive and negative. Referring to the definition of these factors these signs are easily interpreted. Other things being equal the level of compensation is bigger for policies which are targeted and promote the conservation of biodiversity, cultural heritage and landscape. On the other hand, there is clear relationship between the average compensation per hectare and the constraints put on fertilisers and pesticides. Indeed, compensation is smaller for policies which do not restrict the use of input. October 1998 76 o.• 0.0 0.0 0 0 0.0 0 " 0.00 0 00 0.00 0.00 CE30 0.10 O.IIS -0.13 0.00 0.00 0.00 0.00 0.2 0.0 C.O 0 0 0.0 Q.02 C.OO 0 00 0.00 ll.Ot; GlU 0.;0 1. 911 O. JO 0.00 0.00 0.00 O.oc O., 0.0 o., 0.0 0.0 0.0< O. or. 0 00 0.00 o.co C.U 0.00 (I.0C 0.00 O.:H! 2.1 0.0 0.0 O.!' 0.0 :).;~c.O:) 0.00 O.QO 0.00 l nl 0.71".1 0.% ".n 1I.00 O.CO 0.00 C.oc o. , 0.0 0.0 0.0 0.0 0.0:' 0.00 0.00 o.oe :LM
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