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THE PROVISION OF ENVIRONMENTAL GOODS SV AGRICULTURE ln some cases such as "point amenities", an attractive waterfall fo. example, the owner of the estate where the amenity is located can charge the consumer fer entry to that site. But here the existence of exact boundaries allow exclusion. So this type of amenity is mixed public good. ln other circumstances environmental values can be easily captured through the pricing of amenity-related goods. Through commercial marketing some eommodities produced in specific territories are sold over their "normal" price. The extra-price refleets the attributes of the territory: wilderness, quality of the natural resourees, cultural heritClge ... Institutional measures can enhance the eommoditisation, and labelling is one of the most efficient. By this mechanism exclusion is ereated.

Close to the pricing of amenity-related goods, is the case where the attributes of the environ ment are embodied in the property value (hedonic price method). Here the market ior these attributes is implicit through the premium the household accept to pay to enjoy such a countryside commodity. For example, Garrod and Willis, (1992), observed in a rural are" of the United Kingdom that Woodland and water have a positive influence (respectively .07 % and .05 %) on hou se priees, when marshland reduces house priees.

A more comp!ex form a marketiserl environmental product arises with "non point amenities" with non exact bo~ndaries when environmental entrepreneurs downstream or upstream are engaged.

But in any case for the development of a market to internalise the external benefits four necessary conditions can be identified (Crabtree, 1994):

-a well-defined set of property rights; this point is central to tne whole internalisation proeess.

-Iimited local free access to reduce the potential for local substitution -the ability to Iink use to payment and exclude nLln-paying users -a level of income net of transaction costs that produces an acceptable 'Blurn to investment The internalisation can be also obtained by other ways than commoditisatioi1 and pricing, (Blëehliger, 1994). There are actions by interest groups such as collective organisations or non-governmental organisations which buy ownership or buy specifie pro perty rights, or direct government intervention using taxes and subsidies. But some amenities have the characters of pure public goods. This applies most nctably to t'le nonuse types of amenity, such as existencE: values.

Environmental good demand

The value of these countryside goods calls for Contingent Valuation Method (CVM), since it is the only available technique which can capture existence value. Even if the value obtained may vary both over space and time, it may be of some interest to give some empirical illustrations of well-defined amenities.

ln SWGden various interesting stucl'~s [START_REF] Navrud | Pricing the European environment[END_REF] give information on Swede's Willingness-to Pay (WTP) to preserve endangered species living in forests. Kristrom's study shows that WTP amounts SEK 95 per person. In an other study Johansson obtains an average of SEK 85 to protect endangered species, but to protect them the exploitation of the forestry must be changed. To maintain an open landscape in areas already dominated by forF.!sts, [START_REF] Drake | The non-market value of the Swedish agricultural landscape[END_REF]. used CV to estimate the value of the agricultural landscape. He obta:n~a WTP of 78 ECU per person or 140 ECU per hectare. Similar monetary values have been obtained in the context of Austria [START_REF] Hackl | Subsidising external benefits: the case of agriculture and tourism in Europe[END_REF]. In U.K. CVM is used to value the benefits which residents and visitors might derive from alternative agricultural landscapes. In the Yorkshire Dales National Park people agree to pay the fa~mérs for avoiding abandoned either agricultural landscape. ThE: WTP amounts E 24 per household, [START_REF] Willis | Landscape values: a contingent valuation approach and case study of the Yorkshire DaJes National Park[END_REF]. Such results are valuable because they can serve as guidelines for è,rêc,t payments.

Environmental good supply

Ali the results reported refer to the preference of people about how much they are willing to pay the amenities provided by farmers. This is related to the demand side, but on the supply side there are few studies. To stimulate supply and determine the correct level of incentives to offer farmers CV apjJioac:h is relevant. The iswe can be illustrated using a case study [START_REF] Bonnieux | Contingent valuation and the design of agrienvironmental measures[END_REF].

The CV approach has been used to ask farmers how much they were hypothetically Willing To Accept (WTA) to change their farming practices and then to increase the provision of environment<>1 goods. The case study is concerned w!th the implementation of a standard payment scheme in a limite area of welland which has been designed an ESA. The functioroning of the standard payments is straighforward since ail farmers are offered the same price for accepting the same condition to protect and enhance the environment. Typica!ly "le conditions relate to the acceptance of constraints on farnl operations; four levels of management prescriptions were offered to farmers. ln this context several options to increase the provision of environmental goods are available . increasing the rate of enrollment, . offering additional options in the scheme ln order to design future policy a variety of scenario were conside~ed and fa~mers were asked to participate in contingent markets. 80th eligible and non eligible farmers were surveyed.

Farmers facing an environmental scheme

The objective of this section is to develop a model of farmers' behaviour covering both eligible and non eliqible farmers. This section is structured as follows. The tirst paragraph is a brief presentation of some useful tools while the second and third paragraphs are devoted to the modelling of environmental scheme. In second paragraph we deal with eligible farmers and consider actual behaviour while the third paragraph emphasises the case of non eligible farmers and their contingent behaviour. It is shown that a similar model can be applied to an ex ante and an ex post perspective since there is a direct relationship between the WTA revealed in an hypothetical market and producer surplus variation.

Basic too/s

The production possibility set is by far the most general way of characterising farm technology since it allows for multiple inputs and multiple outputs [START_REF]Applications of duality theory[END_REF][START_REF]A characterization of the normalized restricted profit function[END_REF][START_REF] Mc | Cost, revenue and profit functions" in "production Economics, a dual approach to theory and applications[END_REF]. Here the farm's production possibility set is denoted T. Take any feasible production plan 1 in T and assume that:

1 =(x,y,z)
where x=(x, i o "l, .... n) and is a sub-sector of variable inputs Clnd Y=(Yjj~l, .... I) and is a sub-vector of outputs. The third sub-vector z requires some expianation as it ir.cludes two different components (i) quasi-tixed factors such as welland z'" and dry land Zh",; (ii) relevant socio-econoic characteristics (e.g. age, education) and the environmental attitude of the farmholder. The price vectors w and pare associated with vectors x and y.

A very basic set ofaxioms for T is considered : production;

(HT2) There is free-disposai for inputs and outputs: V(x,y,z)ETgiven (x',/)suchas xi",x,/~y,then (xi,y',Z)ET 

I1 (p. w,z) =max[p'.y-w'.x . . F(x,y,z) =OJ :c.y [2]
This function is continuous, non-decreasing in p, non-increasing in w, homogeneous of degree one and convex in (p, w).

Hotelling's lemma which can be proved by direct application of the envelope theorem, it gives farm's demand x' and supply y':

. on

x =----- 1 éh1. on y = - } op} i =J, ... /1 j = J, .. ./ [3]

Modelling actual behaviour

Typically, management prescriptions involve a set of constraints on specifie inputs (e.g. pesticides, fertilisers) X;,s =0,1, .. S is the above bound associated with the se! of constraints imposed by levels of the environmental scheme. The corresponding prcmium equals p' per hectare of wetland enrolled in the scheme. Let us note that the non-enrolment case is also taken into account providing that s = O,x;' = +00, pli = O. Let us consider the farm's profit maximisation problem : of the corresponding variable inputs. The virtual price provides the marginal increase in restricted profit due to a marginal relaxation of the equality constraint x, = Xc .

Using the restricted profit function, program [4] can be rewritten as:

[6]

An alternative specification is

[7]
it is only valid where s # O. It does not cover the case where farmers do not join the scheme.

It must be emphasised that there is no direct Iink between the premium pS and the it follow~, usiflg the virtual priee tha!:

[8]

[9]

[10]

Condition [10J has a nice economic interpretation: the farmer chooses the agreement (x;, p )(x;,.) where the margina: cost Wc of tlle restricteci input equals the marginal revenue w, due to the production of marketed goods minus the valuations z",. ~p . This last term is u x, associated with the marginal value attributed to the negative externality implied by the use of xc' Tl1e environmental agency can determine the optimum premium associated with w, if it has complete information on the restricted profit function.

Modelling contingent behaviour

Non-eligible farmers are now considered and the objecti'/e here is to model the WTA for entering the environmental scheme. Let us begin with program [1] whose solution gives a reference profit function:

n (p, w,z)= nR(p, w_"x;,z)-w;X;

where X; denotes the optimal value of a specifie input generating external effects.

Farmers' WTA to limit the use of x, can be intcrpreted as being a premium:

[11] 

(

  HT3) T is a strictly convex set. When the production possibility set sastisfies the axioms above, the transformation function F(x,y,z) =0 representing farm's technology, can be defined. It is assumed to be a differentiable function. The graph of the transformation function shows ail the technicallyefficient production plans. Providing there is a vector (w, p) of strictly positive prices the following profit maximisation program: Max p'.y-\1:' x x.y F(x,y,z) = 0 [1 J admits a solution. This predicts farm's market behaviour. A useful tool is the farm's profit n(p,w,z):

  TH~PROVISI;)N OF ëNVIRONMENTAL GOOeS BY AGRICULTURE Max p'.y-w'.x+ pS.zx If constraint (a) is binding then the profit function depends on the threshold s' being a solution of program[4]. If constraint (a) is not binding then the profit function depends on the price-vector Wc of inputs subject to environmental limitations. This result is true if the farmer does not enter into the scheme (i.e. s =0).The concept of a restricted profit function leads to an alternative interpretation of program [4]. Let us consider the farm's profit maximisation problem with the equality constraint Given Max p'.y-w_c'.x_ c w_c,xc,z)=max[p'.y-~c'x_, .. F(x_"x,.,y,z)=O] . This function is usefLiI in x_c•ydefining the virtual price (Lau, 1976) associated with the equality constraint Xc =x" Thus: anR w,. =-a-,it follows that Xc =Xc is a solution of program[1] where Wc is the price-vector

  impact on farm income imposed by the constraints on farm operations. At the optimum of program [6J the constraint (a) may possibly be not binding. This means thal a farmer can enler the program without modifying farming prac::tices. Therefore p' is an extra-income authority in charge of the scheme and eligible farmers. If an environmental agency has complete information on farm operations it can Iink compensatory payments and income loss due to more environ mental friendly practices. Instead of considering a finite number of levels in the environmental program, let us suppose that a cO:ltinuous choice is available to eligible farmers. A specifie agreement '5 then defined by x, and p(x".) with ~p < O. The premium is a decreasing function of the u x, above bound Xc for xc' The profit maximising problem is then rewritten : Necessary first order conditions follow. They are sufficient providing ( HT):

Table 1 Modelling actual behavlOur (ordered 10g1t multrnomlal) dependenl vall,JOlc 1 :: no agreemenl 2 :: lever 1 agreement 3 :z other levels

 1 

	Intercept

as a percentage of lotal dry land

  

		0	ref.
	use on maize	< 105	0.97
			Il.281
		> 105	•0.75
			rD.7Ql
	use on wetland	< 25	-0.38
			10.261
		25• 50	/07:, 1.25
		>50	ret.
	n• of gross IIveslock unitslha	< 1.28	ref.
		1.28 -1.8	0.49
			10.221
		1.8 -2.6	2.56
			Il.00I
		> 2.6	2.87
			19.38\
	n• or employees	0	ref.
		> 1	0.42
			/057'
	Correcl predictIons		70.6%
	-2 IOQlikelihood		177.30
		35-60%	0.25
			10.13)
		> 60%	1.07
			(2.06\
		0%	ref.
	Malle	< 25 %	-0.71
			10.54\
	as a percentage ot total dry land	> 25 %	-2.32
			15.261\
	Intensification		
	minerai nitngen (kglha)		
		0	ref.
	use on maize	< 105	1.46
			(2.211
		> 105	1.67
			(2.89\
	use on wetland	< 25	1.09
			13.711
		25 -50	-1.79
			17.911
		> 50	ret.
	n• ot employees	0	ret.
		> 1	-0.41
			10.53)
	Correct predictions . 2 IOQlikelihood		85.8% 184.88	-

chemical fertilisers.

Table 2 is concerned with farmers' contingent behaviour. They were faced with a dichotomous choice: entering or not entering an hypothetical environmental scheme. Il is interesting to note that variables which describe farmers' attitude play an important role. The probability of entering the program increases with the number of farming bodies and farmers who favour of organic farming and green tourism are more likely to enter the program. There are differences between actual and contingent behaviour. The influence of the variables which describe land use (share of welland, grassland, maize, cereals) and intensification (use of minerai fertiliser and Iivestock units) is similar to the effects obtained with the ordered multinomial logit mode!.