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Introduction

1.

Non market goods (NMG) are somehow public goods since their consumption is non rival to a certain extend and their consumers non excludable at relatively low cost, meaning that the costs of settingup a system of excludability would be higher than expected benefits of such system. As market mechanism is unable to induce the optimal production and distribution of public goods, public intervention may be required to gather the relevant information about potential supply and potential demand of such goods, to organise their production and their access by consumers. In particular, Agri-Environmental Policies (AEP) are designed to support or enhance the private provision of NMG by farmers. The targeted NMG are usually related to water quality, rural landscape or biological diversity.

2.

Many theoretical and empirical research works have proposed and tested valuation methods to measure the demand for public goods. Weil known methods are the contingent valuation method (CV), the travel cost method (TC), the hedonic price method (HP), and the choice experiments (CE). In addition the methods of benefit transfers (BT) aim at adapting existing results, provided by other methods, to sirnilar public goods but in a different context. BT methods are not considered in this paper. Their quality mostly depends on the quality of other method implementation and results [START_REF] Rozan | Intérêts et Limites de la méthode des transferts de Bénéfices[END_REF].

3.

Two questions are raised by the OECD, Directorate for food, agriculture and fisheries in the framework of the OECD workshop on information deficiencies in agri-environmental policies, Paris, 6 June 2006.

• Since valuation methods exist, why has so little progress been made in their use in the agrienvironment policy making process? • What are the critical obstacles to be overcome to make the methods more usable in real policy settings and how can they be overcome ?

4.

To deal with these issues, an overview of valuation methods is presented first, including a typology and an assessment of their strengths and weaknesses with respect to their applicability to policy formulation. In this first part, the rationale co choose the adequace valuation mechod depends on the nature of the good co value, on the population of concemed consumers, on data availability and on the costs of appropriate data collection. Secondly, a review of obstacles for using such methods in the design of AEP is proposed. They are discussed in the light of several examples.

Overview of the valuation methods

5.

The valuation methods provide a monetary measure of the consumer's willingness to pay (WTP) for a measurable change in the size or in the quality of the public good to be valued. Consistently wich the consumer theory, the WTP for an improvement of the NMG (from v 0 to v 1 ) corresponds to the compensatory surplus variation (A) which keeps the initial utility level (U 0 ) unchanged (see Figure 1). le is based on the Hicksian demand curve (d"(v,U 0 )). The ordinary surplus variation (A+B) which is based on the Marshallian demand curve (d'"(v,e 0 )), with constant income constraint (e 0 ), reflects the real behaviour of consumers on markets. For normal goods, the Marshallian curve is above the Hicksian curve, because of the income effect. For the same change in the NMG, the ordinary surplus variation is higher than the compensatory surplus variation: the ordinary surplus variation goes along with an increase in utility level from Uo to U1 • That's why the compensatory variation is preferred for NMG valuation: the initial utility level is a common reference point for the comparison between alternative NMGs. The difference between ordinary and compensatory surpluses depends on the NMG shadow price elasticity of the consumer' s income. Hence the valuation methods based on the observation of the real behaviour of consumers over estimates the WTP as much as the incarne effect is big. This may be the case for unique and highly valued NMGs only. In usual cases the income effect is moderate: other sources of approximation are much higher than the difference between ordinary and compensatory surpluses (Willig, 1976;[START_REF] Bonnieux | Economie et politiques de l'environnement[END_REF]. Moreover, the estimation of the Marshallian inverse demand for the NMG provides the priceincome elasticity that enables the estimation of this difference. Classically, indirect and direct valuation methods are distinguished. Indirect valuation methods are based on the analysis of actual ma rkets that might be affected by the NMG level. They are the TC and HP methods. Direct valuation methods are based on scenarios. They are the CV and CE methods. Specific surveys of consumers are needed. The data collected are respondents' choices within hypothetical situations of NMG changes which are presented in the questionnaire designed for the survey. CV focuses on one particular NMG that is valued by the respondents, freely or by using an auction system. It requires a great cognitive effort of the respondent in order to build her WTP of the NMG. CE compare different goods or different attributes of a composite good. They are based on the usual attitude of the consumer who faces different baskets of goods at different prices. So the cognitive effort is reduced; however the range of the relevant WTPs must be adjusted in advance. Indirect methods are expected to provide results which are more reliable, even if based on the ordinary surplus variation. However their scope is lirnited by the NMG variability which is available in the real world. Another shortage of indirect method is frequently the available data to describe the targeted NMG. Although many detailed data bases exist for marketed goods, they have to be coupled with a data base that correctly describes the variability of the NMG to be valued. ln contrast, the scenario construction in direct methods offers a large opportunity to define the NMG itself and its variation precisely. Obviously, the disadvantages of the direct methods are the costs of the unavoidable survey and the discrepancies related to the use of scenarios to elicit the willingness to pay of respondents. These important differences explain why several studies combine different valuation methods in attempts to combine their respective advantages. Examples will be provided below.

7.

Another difference between direct and indirect methods is the content of the monetary val ue which is measured. By construction, indirect methods measure what is called the use value of a given NMG. The use value requires an action of the consumer: this may be a recreation activity, including the contemplation of a beautiful scenery, or the activity of breathing air of high quality. The direct methods measure the use value and the possible non use values of the NMG. There are debates about these non use values, but examples are the existence value, when people are ready pay for protecting endangered species they will never contemplate, or the heritage value, when they want to support certain NMGs for the benefit of future generations. Clearly, such non use values may be important for biological diversity and other aspects of the natural environment which are involved in sustainable development issues. The big trouble with the valuation of non use values relates to the dynamic of their benefits over time. Use values are consistently measured for a given time period and delayed benefits are deflated accordingly. This is not obvious for non use values which are supposed to provide life long or even multi-generation benefits. Different respondents may have very different ways of making their anticipations and the time schedule of their willingness to pay. The consumption of the marketed goods which are observed must depend on the level of the NMG to be valued. The derivation of the demand for the NMG, by observing the demand for related marketed goods is enabled by the weak complementary principle (Maler, 1974): if the demand for the use of a NMG is ni!, the expenditure function of the consumer is not affected by a change in the NMG. The complementary assumption is: the consumer optimises the use of the NMG in order to equalise its marginal cost, chat in volve the consumption of marketed goods, and its marginal benefit which reflects her dcmand for this NMG. The TC method was formalised by [START_REF] Clawson | Economies of outdoor recreation[END_REF] although first implementations were done in the 1950s: The value of site-specific NMG is derived from the travel costs incurred by the visitors of the site. Many different development have been done to adapt the method to different types of data. The methods based on expenditures of protection are very close to TC, since the consumer buy devices to protect her life or her health against aggressions depending on the environment, such as noise or air pollution. The HP method was formalised by [START_REF] Rosen | Hedonic Prices and Implicit Markets: Product Differentiation in Pure Competition[END_REF] and further developed by [START_REF] Palmquist | Hedonic Methods[END_REF] and Freeman (1993) among others: as real estate price capitalises the values of several characteristics the real estate good such as size, comfort and good location, the value of certain environmental aspect that surrounds real estate goods is derived from the break down of the price across intrinsic and extrinsic characteristics.

Example 1: The travel cost method 10. [START_REF] Fleischer | Measuring the recreational value of agricultural landscape[END_REF] applied the travel cost method for valuing two sites characterised by their agricultural landscape: as farmed land covers 25% of the total area in Israel, it covers 80% in Hula region and 66% in Jezreel. Both sites attract tourists. The annual number of visits is known but this basic information is not sufficient to carry out the method because the crave! costs of visitors are unknown.

11.

Hence 150 visitors are randomly interviewed on each site. This implementation is based on the modelling of the annual number of visits per consumer N which depends on the travel cost p and on consumer's characteristics Zl-Z5, including the importance of the agricultural landscape in her moti vation to pay a visit. The dummy variable Z5 indicates if the respondent declares that the agricultural landscape is a very important motivation. Average values of collected data are summarized in Table 2, with standard deviations into brackets. 61 (4.5) 404 (137) 4.09 (1.04) 32.8 (10.4) 3.33 (1.17) 0.41 0.36 142 Jezreel 3.07 (4.3) 151 (1 24) 3.96 (1.10) 32.2 (11 .4) 3.40 (1.08) 0.52 0.44 161

12.

The number of visits per consumer is assumed to follow the Poisson distribution. As only visitors are interviewed, the econometric application takes into account this truncation of the sample. Table 3 presents maximum likelihood estimation results. 

13.

Since the travel cost variable pi s significant with the appropriate sign, the authors are allowed to calculate the inverse demand fonction of visits per consumer and the ordinary consumer surplus for each site. Aggregated results of the value of each site are obtained by using the annual total number of visits and the average visit cost in monetary unit ($). The surplus variation corresponding to the agricultural landscape itself is calculated with the parameter estimate of the agricultural landscape variable ZS. The authors' assumption is: when Z5 changes from one to zero, the inverse demand fonction shifts downwards, reducing the ordinary surplus by the contribution of the agricultural landscape. lndividual and aggregated results are presented in Table 4. They are compared to the total return from farming that appear much lower than total consumer surplus due to the agricultural landscape. 

14.

This example calls usual comrnents regarding the implementation of the TC method and specific comments regarding the calculation of the surplus variation due to the agricultural landscape. Since the 1950s a number of articles have dealt with the travel cost method, its applications and limitations. A usual comment is the high dependence of aggregated results on the assumption conceming the cost per kilometre. Also the aggregated consumer surplus may be very sensitive to the demand curve specification. The omission of the value of time reduces the surplus by two third in [START_REF] Brown | Impact of aggregation on the estimation of outdoor recreation demand fonctions[END_REF]. The omission of substitute sites overestimates the surplus by one third in [START_REF] Walsh | Benefit transfer of outdoor recreation dernand studies, 1968-1988[END_REF]). In the present example the omission of the value of time is justified by the authors but the issue of substitute sites is forgotten.

15.

The originality of the example lies in the attempt to disentangle the value of the agricultural landscape through the comparison between the site values with and without the agricultural use of the area. Here is the main controversial point in the paper as this comparison is supposed to be based on the hypothetical absence of the agricultural landscape. To cope with this difficulty and build the recreational value of the site without agricultural Iandscape, the authors use the surveyed visitors' answers to the question "To what extent has the agricultural landscape influenced your decision to visit this region?". Out of the three possible levels of the answer "very much", "some" and "not at ail", a dummy variable is built and smartly used in the estimation to calculate the downward shift in the site recreation demand curve due to the removal of the agricultural Iandscape. This dummy variable corresponding to the answer "very much" is interpreted as the effect of agricultural Iandscape presence on the average recreation demand curve. This interpretation is a weakness in the approach because the consumer surplus variation due to the presence of agricultural landscape cornes from the cross section variability of the surveyed visitors' perception of the landscape rather than from an actual shift of their demand due to a Iandscape change. Let's suppose that ail the surveyed visitors had chosen the "very much" answer. This would have meant that the agricultural landscape would have had an average recreational value higher than it is in this case. However, following the proposed methodology the corresponding dummy would have had no effect and the calculated surplus variation due to the agricultural landscape would have been zero. In this application, the value of the agricultural landscape provided by the procedure is not actually measured against a specific alternative and suffers from the Jack of a clear reference point. Such a reference point could have heen derived from a contingent scenario Iike "How many timcs would you have corne if the area had been completely urbanised?". Theo, the estimation of a contingent demand curve by the same travel cost method enables the calculation of the surplus variation using the actual and the contingent demand curves. Without an actual reference situation, the proposed procedure can not be presented as an alternative of the continge nt valuation method. This is more a combination of both methods. Such combination is needed because the agricultural landscape is only one aspect of the sites. Other aspects such as topography and recreation or accommodation facilities certainly influence the site attractiveness.

Example 2: hedonic price method 16. This example is based on several studies carried out by P. Le Goffe who tried to measure the value of a particular agricultural landscape which is typical of Western France: the bocage is characterised by a network of hedges in areas mainly covered by grazed meadows. As the ecological value of such landscape has been deeply studied and documented, the aim of these studies was to measure the corresponding social demand in a context of green tourism development. That's why first studies were based on the weekly rentai prices of self catering country cottages, used by tourists for holidays or week ends (Le [START_REF] Goffe | Impacts de l'agriculture sur le tourisme: Une application des prix hédonistes[END_REF][START_REF] Goffe | Hedonic Pricing of Agriculture and Forestry Extemalities[END_REF]. An additional unpublished study used data of the real estate market of residences in rural municipalities.

17.

As usual in HP, the real estate price is assumed to depend on three types of characteristics, corresponding to three different data bases at Ieast. The price is regressed against the characteristics; the parameters corresponding to environmental variables provide the Marshallian demand of each ones. For cottages and rural residences theses data bases have been cou pied at the municipality level.

18.

The first data base provides real estate prices and intrinsic characteristics such as capacity, comfort, age of the building.

19.

The second data base describes the location: distance to sea side, distance to Paris, North or South Brittany (climate dummy) for cottages; urban centre proximity, municipality population, average population income and residence vacancy (real estate market adjustment variable) for residences.

20.

The third data base describes the environment: in this example the Agricultural Census is used since Utilised Agricultural Area represents 75% of total area of rural municipalities.

21.

The first problem faced by the author was that bocage or bocage area doesn 't exists as a variable. Hence pennanent meadows, woods in fanns, forage crops, cereals, and pig and poultry herds, were used to describe the environment.

22.

The second problem was the choice of the econometric functional form. Linear or log-linear forms enable the marginal value of each characteristic that happens to be significant in the regression. In order to derive a real inverse demand curve allowing the calculation of the ordinary surplus, a flexible form is required and second order parameters must be significant and must exhibit decreasing marginal value (to be consistent with a decreasing marginal utility).

23.

Regarding both problems, the econometric results are deceiving. Permanent meadows and farm woods do not affect real estate prices significantly. Moreover, several flexible functional forms were tested, but could not provide significant estimations or the appropriate signs of second order parameters. Therefore, the Author stuck to the linear fonction for cottages and to the log-linear fonction for the residences. These kind of deceiving results are common in HP implementation. Consistent econometric results need a very detailed description of real estate goods, thus many characteristics must be included as explanatory variables. Reducing the number of variables may bring misleading results where a significant effect of an environmental characteristic of interest catches the effect of omitted relevant variables. However the high number of variables makes the estimation of flexible functional forms ail the more hazardous because of the multiplication of parameters in the regression.

24.

Despite these shortcomings, both studies detected a negative and significant marginal value of pig and poultry. Normalising the results for a three people family and one full year, the annual decrease of surplus due to an additional livestock unit per hectare of utilised agricultural area in the municipality was around € 120 for the residents and about twice as high for tourists renting holiday cottages, depending on the rate of occupation which is unknown (It would be equal for a cottage occupation rate of 40%). The use of a flexible functional fonn for rural residence showed the pig and poultry livestock density does not malter more than the simple presence of pig and poultry in the municipality.

25.

The adjustment of the real estate market is another important issue. For residences, the rate of residence vacancy in the municipality significantly and negatively affects the price and controls the market adjustment effect in the econometric results. A possible drawback of the cottage study is that the rate of occupation is unknown. Therefore, this is more the price strategy of cottage suppliers which is analysed than the consumer' s behaviour. Results are correct under the assumption of a regular adjustment of cottage facial price according to the demand. However imperfect competition may prevail when cottage suppliers belong to some professional association that coordinates prices of holiday cottages. In that case, the rate of occupation is a key contre! variable.

Direct methods also called stated preference approaches

26.

Direct methods are based on scenarios designed in order to elicit consumer's willingness to pay for particular NMGs. They are very attractive because the NMG of interest may be precisely described and targeted in scenarios, while it is frequently impossible with indirect methods. Practically directs methods have two important aspects: the organisation of the survey, including a sampling method which enables the extrapolation of the results and the scenario from its elaboration to the way in which it is delivered to the respondents. This second aspect is the more important and the trickier: before everything else, direct methods are communication exercises [START_REF] Bonnieux | Economie et politiques de l'environnement[END_REF]. The CV method has been used since the 1960s and has given rise to thousands of publications [START_REF] Bateman | Valuing Environmental Preferences[END_REF]: the basic idea is to ask the respondent how much he would pay for a change in some NMG level, in a way or in another. Hence the CV appears to be an easy way to value any NMGs, with the interesting characteristic that some answer is always collected. After the Exxon Valdez shipwreck, when damages were evaluated as high as three billions of US Dollars, the US National Oceanographic and Atmosphere Administration tried to set rigorous guidelines according to a panel of prestigious economists (NOAA, 1994). One of the controversial point of the CV is that respondents have no clear reference point to calibrate their WTP for a particular and sometimes very specific NMG. This problem led to an increasing use of CE techniques, as explained in the following literature survey largely due to [START_REF] Ruto | Using Choice Experiments to Analyse Farmers' Preferences for the Governance Attributes of Agri-Environment Schemes[END_REF].

27.

The CV has been the most frequently employed valuation tool over the last two decades. CV is a direct survey approach to estimating individual (or household) preferences for a good or service [START_REF] Mitchell | Using Surveys to Value Public Goods: The Contingent Valuation method, Resources for the Future[END_REF]. By means of an appropriately designed questionnaire, a hypothetical market is described where the good in question can be transacted. This contingent market defines the good itself, the institutional context in which it would be provided, and the way it would be financed. Respondents are then asked to state or express their maximum WTP in order to gain or avoid some desirable change in provision of the good. Altematively, they may be asked to state the minimum amount of compensation that they would be willing to accept to forgo or tolerate a negative change in provision. Theoretically, CV is well grounded in welfare economics through the neoclassical concept of economic value based on individual utility maximisation.

28.

The choice of elicitation formats for WTP questions in CV surveys has already passed through a number of distinct stages. Early CV studies predominantly made use of open-ended eli<.:itation formats where respondents are simply asked to state their WTP for the good being valued. This response format allowed smaller sample sizes and the answers were statistically straightforward to analyse. However, dissatisfaction with the open-ended approach gradually grew as evidence accumulated of the incidence of protest bids possibly resulting from the associated cognitive burden, and the potential for strategic bidding. Following the seminal work of Bishop and Herbelin (1979), there was a shift towards the use of closedended (Yes/No) dichotomous choice elicitation, where respondents determine whether their WTP is larger or smaller than a specified amount in a hypothetical referendum for the provision of a public good. This approach not only provided incentives for truthful revelation of preferences (i .e. by being more incentive compatible) but also simplified the cognitive task faced by respondents. After receiving the endorsement of the NOAA panel on CV [START_REF] Arrow | Report of the National Oceanic and Atmospheric Administration (NOAA) Panel on Contingent Valuation[END_REF], the use of dichotomous choice questions gained widespread acceptance as the preferred way to cast the valuation question.

29.

However, an increasing number of empirical studies started to reveal that the results of dichotomous choice CV studies seemed to be significantly larger than open-ended WTP estimates for the same change in the provision. One reason for this could be the phenomenon of yea-saying-for example, respondents might agree to pay €X in order to register a positive vote for the environment (or to please the interviewer), whereas the most they would really be willing to pay is an unspecified lower amount (see [START_REF] Blamey | Yea-saying in contingent valuation surveys[END_REF]. Moreover, neither the open-ended nor the dichotomous choice CV approach is ideally suited to deal with situations where changes are multi-dimensional and tracte-offs between them are of particular interest rather than the value of a good or policy as a whole. Partly as a response to these problems, valuation practitioners are increasingly developing an interest in an alternative stated preference approach, namely choice modelling [START_REF] Louviere | Stated Choice Methods: Analysis and Applications[END_REF], also sometimes known as 'conjoint analysis'.

30.

Choice modelling refers to a family of survey-based methodologies used for modelling preferences for goods, where such goods are described in terms of their attributes and of the levels of these attributes. Respondents are presented with various alternative descriptions of a good, characterised by a set of independent attributes and differentiated by variations in the levels of these attribute, and asked to provide information on their preferences for the various alternatives. Thus, respondents may be asked to rank alternatives, to rate them individually using a semantic or numeric scale or, most commonly, to choose their most preferred. By including price or cost as one of the attributes of the good, monetary estimates of the utility associated with the attribute levels can be indirectly recovered from the choice data. The different ways of asking respondents to express preferences (rating, ranking and identification of the most preferred alternative) respectively generate the three main variants of the choice modelling approach: contingent rating; contingent ranking; and choice experiments (CE). These techniques differ in the quality of information they generate, in their degree of complexity and also in their ability to produce estimates that can be shown to be consistent with economic theory or the usual measures of welfare change [START_REF] Hanley | Choice Modelling Approaches: A Superior Alternative for Environmental Valuation?[END_REF].

31.

A major limitation of the contingent ranking approach lies in the added cognitive burden associated with many attributes and levels. Previous research by e.g. [START_REF] Ben-Akiva | Analysis of the reliability of preference ranking data[END_REF] shows evidence of inconsistency and unreliability of responses across different ranks; for instance, they found significant differences in the preference structure implicit across ranks. Contingent rating, prima facie, use the richest response metric, giving both order and degree of preference. However, contingent rating exercises are seldom used in environmental economics. The main reason for the lack of popularity lies in the strong assumptions that need to be made in order to transform the ratings into utilities. These assumptions relate either to the cardinality of the rating scales or to the implicit assumption of comparabi lity of ratings across individuals; both are inconsistent with economic theory, hence contingent rating exercises do not produce welfare-consistent value estimates (Han ley et al., 2001).

32.

Hensher et. al. (1999) further observe that contingent ranking and rating approaches rely on elicitation tasks that have no counterpart in consumer behaviour in real markets; as such they have no formai theoretical and empirical links with economic choices. Further, proponents argue that, because CE mimics real choice environments, they more accurately predict actual choices. The attraction of choice modelling (over CV) and, in turn, the attraction of the CE approach (over contingent ranking or rating) evolves from the preceding discussion.

Example 3: the contingent valuation method

33.

In this example, the CV is used to value the bocage in Loire Atlantique, a NUTS 3 region of Western France (Col son et Stenger-Letheux, 1996). A random sample of 3000 people (0.8% of the regional population) was drawn from telephone numbers and the survey was carried out by mailing. 25% of the mailed questionnaires were returned fully completed. Although the mailing avoids the much higher costs of face-ta-face interviews, the possible self-selection of the most motivated respondents (farmers for instance) may lead to uncontrolled biases when questionnaires are mailed. In addition, the respondents have more time to build strategic answers, hoping that the survey may influence future policy decisions.

34.

Questionnaires first present a definition of the bocage and facts about its decline and deterioration in the region, then corne questions about the respondent characteristics and opinions. including her general feeling regarding the public support to farrners. Eventually each questionnaire contains two contingent scenarios: the first one ask for the WTP for the rehabilitation of the bocage in the region, without any more precision. The second one ask for the WTP for the rehabilitation of the bocage in the district of St Gildas des Bois (3% of the total region area) where a policy scheme is designed in order to pay farmers for the bocage rehabilitation.

35.

Two types of questionnaires were sent to two separate sub-samples at the same time. The first type of questionnaire refers to the rehabilitation of the bocage in the whole region and in the whole district of St Gildas des Bois, while the second type refers to the rehabilitation of the bocage in half of the region area and in half of the district area. Otherwise everything was the same in both versions. Results are summarised in Table 5. 

36.

These results are very interesting since they illustrate a usual difficulty of CV called the embedding effect: the stated WTPs are the same when the rehabilitation of bocage is proposed for the whole region or half of the region. There is no proportionality of WTPs with the importance of NMG changes. Econometric results confirm that the type of questionnaire is not significant to explain the WTP level as a dependent variable.

37.

Within the same type of questionnaires, a certain proportionality is respected between the WTPs for the region and the district respectively, but district related WTP is much higher than 3% of region related WTP. Two types of explanation might hold. First, the second scenario might be more credible about the rehabilitation of the bocage, because it was stated that a policy scheme has been elaborated. Secondly, other motivation like faimess may influence the responses to the second scenario, because it is stated that the farmers would benefit from the policy scheme of rehabilitation. lndeed this second explanation is supported by the econometric results: people who favours the public support to farmers state WTP significantly higher rhan others. This effect is much more important and much more significant for the district than for the region.

38.

Regarding the embedding effect, [START_REF] Andreoni | Impure Altruism and Donation to pubic goods: a theory ofWarm Glow Giving[END_REF] has shown that, in public good context, individual WTP could be related both to the amount contributed towards the provision of the public good and to the degree of social approval an individual perceives to be associated with making such a contribution. Part of the individual motivation is therefore a warm glow effect connected to the act of giving.

Example 4: Controlling the warm glow eff ect to reduce the bias of embedding effect 39.

Paulo A.L.D. Nunes and Erik Schokkaert (2001) propose a method to reduce the bias of embedding effect by controlling the warm glow effect in CV implementation. The results prove the link between warm glow and embedding and the relative size of this bias in WTPs elicited through CV. Their CV survey is designed to value three different programs in the Alentejo Natural Park in Portugal. The first program (RA) would preserve recreation areas, the second one (WA) would preserve wild li fe areas, and the third one (RA+WA) both. To investigate the warm glow effect, a list of attitudinal items are included in the questionnaire. These numerous items (21 questions) are synthesised with factor analytics techniques to characterize respondents' preferences and psychological profiles that can be related to the use value, the existence value and the warm glow of giving. These synthetic variables are used to explain the stated WTP as a dependent variable. This enables to calculate "dry" WTPs when the stated WTP variability due to the warm glow is remove. The results clearly illustrate that stated WTPs do not respect the additivity of the programs, which is restored for "dry" WTPs.

Example 5: Choice experiment

41.

This study has been implemented to elicit the benefit of the application of Agro-Environmental Schemes (AES) in the Municipality of Winterswijk in Netherlands [START_REF] Kremer | A Choice Experiment in Winterswijk, Thesis Agricultural Economies and Rural Policy supervised by L. Slangen[END_REF]. These schemes consist of the management of nature, landscape and monumental farm building restoration and creation of access to farmers' land for walkers and bicyclers. The mail survey of the inhabitants of Winterswijk provided 201 responses. CV and CE are carried out: CV globally values the highest levels of nature, landscape and access while CE values every attribute compared to its basic level. Results of both approaches are consistent between each other: CV stated WTP is €49 while the sum of ail three attribute WTPs elicited by the CE amounts to €44. A number of additional questions brought interesting observations.

42.

The payment vehicle of the scenarios was a voluntary contribution to environmental funds. On average, the respondents only pay €25 as voluntary contribution for the environment in reality and this average contribution actua!ly finances actions of much larger scope than AESs in Winterswijk. Only 33% of respondents answered they believed they would pay the amounts they stated in the CE of the survey. Hence an overestimation of the true WTP is suspected. Conceming the payment vehicle, a majority of respondents would prefer a local tax to avoid free riders. Many insist that other citizens of the Region or of the Country should also contribute. Tourists are not forgorten, some respondents asking for a tourism fee. A minority claims that contributions to environmental associations would used more efficiently than funds managed by the public administration.

43.

These reactions of the respondents show chat nature, landscape and access are different types of public goods. Nature is cl oser to a pure public good than others that are more local public goods. Therefore the respondents have difficulties to accept the scenarios because the targeted population and the appropriate funding and implementation systems are different for these different NMG.

Conclusions

44.

For the valuation of NMG targeted by Agri-Environment Policies, the direct methods (stated preference approaches) are usually more adapted than indirect market based approaches. Indeed, these NMGs hardi y affect real estate prices, or existing data bases do not enable their adequate description: these facts rule out the hedonic price method. Nevertheless, the fast development of geo-referenced data bases and the satellite detection of tinier and tinier landscape elements will improve the description of rural NMGs by such data. New opportunities for the use of HP may occur in the near future. These AEP targeted NMGs are not located in remarkable sites usually: therefore, the travel cost mode) is not applicable in most cases.

45.

However, the implementation of direct methods is characterised by many traps which have been detailed in the scientific literature and discussed in the public debate. Good implementation practices and solutions to avoid these traps have been proposed and tested. These solutions often imply an increase in the costs of the surveys to collect the appropriate information from consumers.

46.

Firstly, the survey respondents are not indifferent about faimess. Hence the income distribution implied by AEPs affects their WTP for related NMGs. As far as possible the contingent scenarios should not refer to the AEPs themselves but to the changes in the environmental state only, whatever the policy tools used to reach such changes. Otherwise the consumer's willingness to support the income of farmers will bias the WTP for the NMG of interest. The faimess issue also affect the results through the vehicle of payment used in the valuation method: contributors want to be protected against free riders and prefer tax as a vehicle of payment. but they may react against an existing tax system they reckon unfair, or mistrust the existing administration of public funds. The relevant population must be covered by the scenario (and the sample) according to the nature of the NMG of interest: a local tax appears fair for local public goods but unfair for public good benefiting to a larger community.

47.

Secondly, the so-called warm glow effect induces very significant bias in the stated preference approaches. This extra payment is not connected to the utility derived from the targeted NMG, but is connected to the act of giving. Although the warm glow affects actual voluntary contributions of individuals, it is enhanced in stated WTP, since the respondents know they won't actually pay within the framework of valuation methods.

48.

The biases due to faimess and warm glow attitudes may be controlled and corrected thanks to the inclusion of supplementary questions in the survey questionnaires in order to assess respondents' preference profile and their resistance towards social pressure. These items are used to build additional explanatory variables that explain the stated WTPs, enabling the calculation of corrected WTPs, like it has been done in our example 4. Use and non use value of NMGs may be disentangled in the same way. Of course these techniques imply much heavier questionnaires . ..

49.

Another way to improve the reliability and adaptability of valuation methods consist in their combination, in order to take advantage of their respective strengths. The TC multi-siles mode! is successfully applied to the NMGs related to recreation activities, like the quality of open water for fishing and hunting. As far as these NMGs clearly depend on the characteristics of agricultural systems, their valuation may be used to value such extemalities of these agricultural systems through the HP approach. This is an example where TC and HP might be combined. The example l of this paper shows TC should have been combined with a proper CV scenario to derive the value of the agricultural landscape from the value of the visited sites. 

Figure 1 :

 1 Figure 1: willingness to pay and different surplus variations 6.Classically, indirect and direct valuation methods are distinguished. Indirect valuation methods are based on the analysis of actual ma rkets that might be affected by the NMG level. They are the TC and HP methods. Direct valuation methods are based on scenarios. They are the CV and CE methods. Specific surveys of consumers are needed. The data collected are respondents' choices within hypothetical situations of NMG changes which are presented in the questionnaire designed for the survey. CV focuses on one particular NMG that is valued by the respondents, freely or by using an auction system. It requires a great cognitive effort of the respondent in order to build her WTP of the NMG. CE compare different goods or different attributes of a composite good. They are based on the usual attitude of the consumer who faces different baskets of goods at different prices. So the cognitive effort is reduced; however the range of the relevant WTPs must be adjusted in advance. Indirect methods are expected to provide results which are more reliable, even if based on the ordinary surplus variation. However their scope is lirnited by the NMG variability which is available in the real world. Another shortage of indirect method is frequently the available data to describe the targeted NMG. Although many detailed data bases exist for marketed goods, they have to be coupled with a data base that correctly describes the variability of the NMG to be valued. ln contrast, the scenario construction in direct methods offers a large opportunity to define the NMG itself and its variation precisely. Obviously, the disadvantages of the direct methods are the costs of the unavoidable survey and the discrepancies related to the use of scenarios to elicit the willingness to pay of respondents. These important differences explain why several studies combine different valuation methods in attempts to combine their respective advantages. Examples will be provided below.

Figure 1 :

 1 Figure 1: Willingness to pay: compensated (area A) and ordinary (area A+B) surplus variations for an increase in the (normal) environmental good; equivalent surplus variation for a decrease : (A+B+C).

Table 1 : overview of valuation methods Type Description of Source Cognitive effort of NMGs the NMG of data of interviewees

 1 

	Basic	Consumer			
	methods	behaviour			
	Travel cost	Real	Visited sites	Precise but	Records or	low
					multidimensional survey of visitors
	Hedonic price	Real	NMGs affecting	Difficult and	Real estate
				real estate	ambiguous	markets and
				markets		geographical
						data bases
	Contingent	Fictive	ail	Depending on	Interviews of	Very high and
	valuation				scenarios	sampled	sometimes
						consumers	hazardous
	Choice		Fictive	Attributes of a	Depending on	Interviews of	high
	experiments		composite NMG, scenarios	sampled
				Bundle of NMGs		consumers
	8.	Examples of these different methods are now presented in order to illustrate strengths and
	weaknesses of each one. Most examples deal with the valuation of agricultural landscapes.

Indirect methods: market based approaches 9.

  

Table 2 : survey results Hula

 2 

3.

Table 3 : estimation results

 3 

	Hula	Jezreel
	1.2286• -0.001 o••	1.798 .. -0.0015 ..
	0.1115*	-0.0688
	0.0071	0.0032
	-0.1394*	-0.1407*
	-0.4386 ..	-0.2444*•
	0.4301 ••	0.2066**
	720.63	589.84
	142	161

Table 4 : Aggregated results average

 4 consumer surplus per visit ($) average consumer surplus due to the agricultu ral landscape ($) Annual number of visits (thousands) Total surplus due to the agricultural landscape (Million $) total return from farming(Million $) 

	Hula	Jezreel
	925	514
	167	49
	490	749
	82	37
	13	12

Table 5 . WTPs according to the type of questionnaire and scenarios Type of questionnaire 1 2 2

 5 

	Zone concerned by the scenario	Whole region	Hait region	Whole district	Hait district
	Rate of scenario rejections	38%		65%	
	WTP: average (standard-deviation)	94 (85)	109 (133)	35 (54)	37 (51)
	ln French Francs				

  Table 6 presents stated WTPs and "dry" WTPs for each programs.

		Table 6 : embedding effect and warm glow	
	(Portuguese Escudos)	WA	RA	RA+WA
	Stated WTP	9600	7200	9300
	DryWTP	2700	3500	6000
	40.