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Abstract

In this paper, we propose mechanism design for-eagrironnemental schemes that ensure their
environmental and social efficiency, when the biygical processes are characterized by threshold
effects. Public regulation of agri-environmentabgesses has to cope with two different problems : o
the one side, there are asymmetric information éetwhe regulator and the farmers on the adoption
cost and the effective effort of the farmers ; be bther side, the regulator and the farmers share
uncertainty on the relationship between farmingcficas and environmental quality. These two
difficulties often cumulate into the agri-environmal schemes and may lead, when threshold effects
occur, to no effective environmental effect andatoners' discouragement.

Using a simple micro-economic model and the anslydi an example, this paper shows that a
perennial and evolving management of agri-enviramaieschemes allows a local capitalization of
competences and increase their efficiency. Thisagament exploits economies of scale and of
learning (management and technical), when the desigcontracts allow to precise and quantify
threshold effects, which are often badly known hade local characteristics. In some particular €ase
sending a signal of a requested minimal contraciiieg is a information that can lead to an incitase
participation of the farmers.

Keywords: threshold effect, agri-environmental policy

JEL: Q28, Q57

1. Introduction

When threshold effects characterise the processedved in the environmental quality on a given
area, the regulators need specific skills to enghae the environmental effectiveness of the policy
design.

Threshold effects on ecological discontinuities endbeen defined by Muradian (2001) as sudden
modifications of a given system property, resultingm the soft and continuous variation of an
independent variable. The examples for such digoaities are numerous in the ecological literature:
increase of the vulnerability to additional pertattbns for ecosystems that have been previously
submitted to strong anthropic pressure (Levin 198&)difications in the equilibrium of temperate
lakes (Weisneret al. 1997), colonisation by undesired species (AsneYiwusek 2005), habitat
fragmentation and disappearance of species (Kenme¢dgl. 2002), management of renewable
resources.

The existence of discontinuities in the ecologipadcesses that underline the renewing of natural
resources like fishes, forests, soils, hunted alsinms newly introduced species, induce strong
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nonlinearities that are largely addressed in mamagé of renewable resources (Dasgupta et Maler
2003; Wirl 2004). The management of such resousgben thresholds occur, is characterised by the
existence of multiple equilibria, and thus the dasof management policies needs to be dynamic
(Maler 2000; Mitra et Roy 2006; Rondeau 2001; ToreaWithagen 2000).

In Europe, agri-environmental policies aim at preisg natural and semi-natural resources like
biodiversity, rural landscapes, surface and growtdwquality, mostly using voluntary agreements
(OCDE 2003) : a regulator proposes to a populatibfiarmers to voluntarily adopt management
practices that are supposed to be better thanutihent ones, against financial support for ovetsos
This regulator can base her policy on a largeditee on thresholds effects, on their consequences
upon the requested properties for accurate regulaiolicies, but generally this literature does not
address the specific problem that this regulatoedaBecause the available information is generally
not precise enough for each regulated area, laggllators are often bounded to design policies
without considering thresholds effects, which dases strongly the efficiency of the regulation and
leads to a waste of public fund: more and more sogbistudies describe the adoption of good
management practices, with important efforts frdva population and sometimes with large public
subsidies, with no noticeable modification of tm¥ieonmental quality (Muradian, 2001).

The probability of wasting public funds is incredsehen asymmetric information occurs between the
regulator and the farmers. Uptake mainly dependgsheneconomic incentive offered to eligible
farmers. However, the success of such schemeglafsnds on the individual characteristics of the
eligible farms (Vanslembrouckt al., 2002), on the social context (Morris et Potter93)9on the
different farm and extension networks (Bonnieeixal., 2001). When she designs a policy, the
regulator cannot consider individual characterssti¢ all the eligible farms. These asymmetries of
information create inefficiencies, that can howdwereduced (Laffont et Martimort, 2002).

We focus on the paper on agri-environmental scheah@ssaddress two difficulties: threshold effects
and asymmetries of information. Literature provideschanism design in some situations. For
threshold effects a two stage allocation of coraoa funds has been proposed to optimally target
conservation efforts: in the first stage, the altémn across the eligible sites ensures that tbidstare
met in every selected site while within site furlbb@ation only needs to be based on a physical
criterion of environmental effectiveness (Wu, 2004 important issue related to threshold effests i
the uncertainty with which they are associated.rifgs and Pearce (2004) provided a general
framework to design the optimal mandatory policyald®wy with certain and uncertain ecological
thresholds. When asymmetries of information ocamg for non-point source pollutions only,
optimally differentiated mechanisms ensure thatheamducer chooses the instruments (effort or
practice) that have been designed for him (Wu éicBek, 1996 ; Bontenet al.,2005).

Starting from an analysis of particular agri-enmimental schemes and EU wide sample, this paper
highlights the scattering of agri-environmentaloef§ that result from the different schemes deslgne
last years. This analysis also depicts the mainacheristics of the benefit functions for the regats
when they expect an improvement of the environmiegt, the analysis enables the elaboration of a
typology for the agri-environmental situations; sthiypology relies on the different uncertainties
occurring from hidden farmers' behavior or bio-pbgkprocesses.

For each situation in this typology, we propose disguss the possibility to design simple contracts
Simple standard contracts are considered regarttinghigh transaction costs involved in the
management of differentiated contracts. The maugliuggests that the regulator can make of the
direct utility that farmers derive from specific vmnmental goods they contribute to supply, and
arouse cooperation behaviour. For example, whenetipglator sends a signal, like the institutioraof
minimal rate of contracting intentions before signiany contract, this signal can easily consist in
information that contributes to increase the prdtglmf commitment by farmers that have a positive
attitude towards the environment. Moreover, whea ¢émvironmental objective matches a strong
social demand, but is characterised by uncertarastiold effects, a perennial and progressive
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management of the scheme allows capitalising tlval lcompetences as the first implemented
measures include the reduction of the uncertaiimiéseir objectives.

In this paper, we finally analyse a concrete exantpét illustrates the existence of threshold ¢ffec
The practical possibility for a regulator to des@progressive scheme is described.

The paper is organised as follows: Section 2 dessrihe context of agri-environmental measures
adoption with national or regional programmes. THescription illustrates the phenomenon of
scattering of committing farms. Section 3 designbehaviour model for farmers who face agri-
environmental measures and analyses the propriefiesuich schemes when they are design in
complete information situations. In the Section tdis assumption of complete information is
weakened: we examine here how the agri-environrhecteemes are modified when the regulator
cannot observe the farmers' willingness to acddpa. Section 5 focuses, mostly through literature, t
other combinations of uncertainties that a regulatay face. The last Section concludes.

2. Voluntary adoption and scattering of agri-environmental efforts

Attempts to take into account scale and threshdldcts may be limited by the Commission
degression rules: the degression rule, introducedl enforced with 1257/99 AESs, is a new
component in the budget management. Indeed, foF/225AESs the annual area incentives are
calculated following decreasing scale rules (pumlabu linear elements/measures are not concerned by
such rules). The degression rules do not concegady engaged areas under 2078/92 regulation.

Concerning area measures (apart from the convetsiorganic farming that follows a specific rule),
and if the total engaged area is above 2 minimumifegy areasQurface Minimale d’'Installation i.e.
SMI) the calculation is done as follows:
» by multiplying the whole area engaged by the c@wasdent incentive (= theoretical aid
amount);
» this amount is then divided by the total area eaddg average amount/ha);
» the aid is then calculated by brackets, multiplying average amount by the adequate number
of hectares (comprised within the concerned bradkethich a degression ratio is applied,
following the given rules:

Committed area upCommitted area above |Zommitted area above|4
to 2 SMI SMI and below 4 SMI SMI
100% 60% 30%

The amount that should be paid to the farmer each year as incentive is the result of the addition of the products calculated.
Defined in article L312-6 of the Rural Code, the IS§presented as the minimum area (under mixed
farming system) from which a couple will be ablegis enough money for a basic living. The value of
the SMI is set at the NUTS 3 level, and dependshentype of crop concerned as well as on the
production area. Regularly revised, the SMI unditedh farming system cannot, in any case, be less
than 30% of the national SMI (25 ha at presenisezl/every 5 years).

Thus in the French case, the degression rule can bentradiction with the initial design of agro-
environmental measures and CTEs. Scale and thceah®taken into account in few French measures
and initiatives while the European rules decrehsdricentives for farmers to increase the arearunde
contracts.

Co-operative behaviour is not encouraged despgefdihmers’ preferences. Most of the contract
signed are not involved in a territorial approashdaveloped in the NUTS3 regiaille et Vilaing
which is an exceptional procedure. Yet a CNASE/Aorepublished in 1996 (CNASEA, 1996) dealing
with the results of a French survey on 1183 farmeder contracts 2078/92 highlighted the willing of
farmers to avoid dispersion in contracts signedeyTimsisted on the importance of reaching a
minimum area under contract in a precise area. &flittterviewees proposed to enhance efficiency of
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agro-environmental contracts through a minimum rateadoption. 48 % of interviewees also
proposed that contracts should be applied on treaflarm instead of just a part of the farm. Alsth
recommendations and farmers’ advice were not takEnaccount in the French application of the
regulation 1257/99

The low rate of compliance is a real problem innEsa

In Basse-Normandie it indeed appeared that some d0%e farmers faced some difficulties to
enforce the 1257/99 contracts (Eureval-C3E, 2008)ainly its environmental part — mainly due to
the framework planning and to the technical respésbme of the prescriptions.

Hence even in a ideal case of collective contraggmed only if the minimal targeted area is
concerned, the provision of the environmental goad fail because the global effort of production
(individual respect of contract commitments) is efféctive.

The same holds in Brittany. The compliance contiedsl nearly to the same results. The compliance
with commitments failed in 84 % of CTE controlldd.65 % the gap noticed between commitments
and reality was major, in 12 % it was significaamd in 23% it was low.

3. Threshold effect and regulation for completeinformation situations

In a complete information situation, the sites vehenvironmental processes involve threshold effects
are common knowledge. According to Wu (2004) recemaations, we assume that the regulator
designs her scheme on a per-site basis and we fmtymlicy design for a given site. Last, we
consider medium-term environmental effects.

Let us consider, as Duprat al. (2004), that the environmental effekti, depends on the total ar8a
involved in the agri-environmental scheme and @ehvironmental effor that the farmers provide.
The agro-environmental technology is dend{ed(S,e).

As soon as the area cropped with agri-environmeptattices is wide enough, and when the
environmental effort on this area is important egiguthe functiorg(.) is positive and increasing B
and e. Moreover, we assume tha&y/d5 < 0: we deliberately consider a concave environnhenta
technology (Wirl, 1999) beyond the threshold. LUastus assume thak, is negative: the marginal
effect on the environment, with respect to the @sedecreasing on the environmental effort.

The threshold effect is formalised, with a simgtion of usual characterisation of dynamic thrésho
effects (Lines, 2005), with the critical ar&aand the critical effore, below which no environmental
effect is noticeable:

Ss&(E)= 9d(S.e) 0,

ese(S)= g(S,e) 0.

The farmer's reservation utility, when he is pragbs supply the effoe on an area, is formalised
by his willingness to accemt. This willingness to accept differs from one farme the other and
includes both the losses due to the adoption ofspezific practices, which prevents the farmer to
apply the production plan that corresponds to tiglhdr profit for his farm, and the utility that the
farmer directly derives, as a consumer, from therenmental effecK:

c =c\(s, e, K)
This last assumption relies on several empiricadliss regarding particular schemes and EU wide
sample: evidence shows that farm households derid@ect satisfaction from their production of
environmental services (Duprat al, 2002). On the other hand, if these empirical isttiighlight a
positive relationship between environmental prastiadoption and the farmer's personal preferences
for environment for some combinations of practiflde maintenance of landscape associated with
biodiversity protection, or maintenance of landgcapsociated with water quality), these studies als
point out that this relationship does not exist whige measures aim at non directly observable tsffec
(for example protection of biodiversity, when theasure is not associated measures with locally
evident effects). The specific behaviour of farma&h® adopt costly practices because they value thei
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environmental effect seems to be related to thdywmton of tangible local public goods: the farmers
have a special access to this local public goodilaumsitheir own effort if of importance for them.

The farmer's willingness to accegt(s, e, K) is increasing and convex srande but non-increasing in
K. The environmental effect is striven on an aregeaenough for one farmer not being able to
provide alone this effect and the willingness toemt for thei™ farmer depends on the number of
farmers who adopt the measure in the area (Geeidoay, 2006).

Last, we assume thafx the marginal willingness to accept (relative te #rea) is decreasing in the
environmental effect.

Let us denotaVN(K) the regulator's willingness to pay for the envinemtal goodK, reflecting the
social surplus function. This function is clasdigahcreasing and concave Kb We normalise this
function and assume thdtis null whenk = 0.

3.1. Social optimum
The social optimum is the solution of program (Heves is the area on which th8 farmer supplies
the environmental effoe The pair §, € forms the environmental service supplied byithfarmer.

ma W(K)—Zci(si,e,K)j (1)
K =g(Zs‘,ej
Oi, s'=20
s.C.
eZeO[ZSij
2.5 25(9

As soon as one of the last two constraints is biopdihe solution of this program is evident: ak th
variables and all the functions are null.

Beyond the threshold, the interior solution is cloterised, using the envelop theorem, by the
following equations:

Zcie(si e K)= ge(Zsi €) EﬁW'(K) —Zc‘k(si e K)J

S(CL(si,e.K)—gs(Zsi,e) EEW'(K)—ZCL(Si,e,K)D =00 =1,...,n

The first equation defines the optimal effort toieththe areas are submitted. The n following
equations determine the level of each of thesessatbe contracted areas for some farms can be null
when the marginal cost for the first hectare exsahd marginal benefit that the farmers realisesrwh
he applies the effoet on this area. Whesl is positive, its value is determined such thatrtteginal
costs ¢;) equals the marginal benefif(W'-2c)).

The social optimum cannot be reached without amgyledion because the environmental effct

cannot be realised under the action of one farmir. ¢f a farmer wishes to provide an environmental
service, he can only anticipate= 0 and thus provides the eff@bn an area such thai(s, e,0) = 0.
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Even if this farmer has a positive attitude towatds environment, economic considerations lead him
not to provide the service on his own farm.

3.2 Agri-environmental regulation for complete infor mation situations

The regulator proposes to the farmers a standanttaet, denotede p, that we will call agri-
environmental measure. This contract, as many atdndontract used in EU agri-environmental
policies, combines a per-hectare paympnio the adoption by the farmer of agri-environménta
practices on the contracted area. The agri-envieotiah practices result in an effafor the farmer.
We assume here, because of complete informatia, ttte effort can be observed without any
additional cost.

In a complete information situation, the cost andity functions for all the farmers, and the
relationships between the effod),(the proposed payment)(and the expected environmental effect
(K) are common knowledge.

The farmers who face the,(p contract also faces uncertainties on the behawabthe other farmers.
They must anticipate this behaviour, with the infation they have. Let us dend€ethe anticipation
that thei™ farmers realises. This farmer maximises the exgebenefit he can gain from contracting:

max(ps—c(s,eKi)). The solution of this maximisation is denos@, p, K) ; s is positive or nul,
S

non decreasing ip etK' and non increasing im Formally,s is such that :
p:p;(s'(e, p,K'),e,K') (2)

Derivating this expression accordingkg we obtain the following expression for the inceeaate of
the area:

i (i i 1) 0s i i i

c ss(S (e, p,K'), K )%+cSKi (s (e, p,K"),e K )=O

With our assumptionsc{s0 and c<0), a farmer who anticipates a better environmnieettect
contracts on a larger area.

The regulator program consists in maximising a glokelfare functionU, depending on the total
contracted are& only. Denoting\ the marginal cost of public funds, this functieande expressed
as:

U(S) = W(K) — C(S) ApS

C(S) =Zc' (s' € K') is the total willingness to accept of the farmansl the total contracted area
i=1
n . .
isS=)'s'(e p.K').
i=1

The fonctionU(S) has a very specif form because of the threshéatiefFigure 1) :

- If S < (e), U(S) = -C() -ApSis negative and decreasing, with a minimumSgor

- If S=> Se), U(S) is concave, increasing on the right hand sid&(#), but becomes eventually
positive only after a second thresh@ge,p) > S(e). Last, it is also possible that beyond a threshold
Su(e,p)U becomes again negative (in this case, the ar¢dhidarmers propose for contracting is so
large that the total costs involved by the schemada higher than the benefits of the measure.
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C(S)

. W(s)

S
W(S) - C(S)

So(€) Sm(e.p) S*ep) sy(ep) U(S) =W - C - ApS

Figure 1 regulator willingness to payM), adoption cost for the farmer€) and social welfarey)
for a given effort (e), in a complete informatioituation where the environmental technology is
known

If U stays negative, it is optimal not to do anythimgl @o contract is proposed to the farmers. In the
other case, because the environmental technolodynasvn and the adoption cost are common
knowledge, the farmers correctly anticipate the segmences of thge,p) contract on the
environmental effec. Thei" farmers proposes to contract on the af@@ap,K)such that:

pzcg(si,e,K)

and the regulator's program becomes:
maxU OW(K) - c'(s',e K)-Ap> s’ (3)

enps . K
K= g(z S ,ej
p=c.(s.eK)
sc. 0O, s=0
e eo[z sij
Zs‘ >S,(€)
The last two constraints are not binding becauseamsider situations beyond the threshold (below

the threshold, it is optimal for the regulator topose no contract at all). The first order comaisi for
this program provide the optimal contraet, (p) that leads to a total contracted afa= Ys(e’, p,

*

K'):
@+ A)p= gs(Zsi,e*)Eﬁvv'(K*)—ZcL (si,e*,K*)] @)
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Zc‘e(si,e*,K*) = ge(Zsi ,e*)EﬁW'(K*)—ZcL(si,e*,K*)j (5)

Equation (4) indicates that the payment providadupé of contracted area, weighted by the totaktco
of public funds, equals the difference between ringulator's marginal willingness to pay (for a
variation of S) and the farmers' marginal willingness to accdpt the same variation o8).
Equation (5) determines the optimal amount of ¢ffehich is the same as for the social optimum.

It is clear that the design of agri-environmentdiesnes is never performed in complete information
situations. We shall examine how the contractsnadified when the farmers' private information is
imperfectly known, first from the regulator only darsecond from both th regulators and the
neighbouring farmers.

4. Consequences of asymmetric information

4.1. Adoption cost unknown from the regulator only

Let us assume, as a first stage, that the farmethe regulated site have a common knowledge of
their respective willingness to accept. In this ecathey are able to correctly anticipate the
environmental effect associated with afg, p) that is proposed to them. The asymmetry of
information only occurs between the regulator dredfarmers.

Of course, this asymmetry prevents the regulatoimfestimating the optimal effoet that the farmers
have to respect per unit of area, because its vadyends, among other things, of the farmer's
marginal willingness to accept andck. Now, the regulator has to fix arbitrarily an effevel e (for
example, she can rely on literature for compardaiitles). This is the situation to which the local
regulators dealing with the application of the seL€AP pillar have been confronted. The regulator
could still determine the associated paynmewhile maximising a welfare function:

maxU OW(K)=->c'(s',e K)-Ap> &' 5

max) OW(K) =2 ¢'(s',e K) =), (5)
subject to the same constraints as for the compiébemation case. Beyond the threshold, the first
order conditions provide:

@+ )p, =9,(2s9) EﬁW'(Kl) -2.C(she Kl)j (6)

Even if she has no idea of the farmers' willingnesgay functions, the regulator has to rely on
assumptions on the marginal utility that the farshelerive from the environmental effe€tif she
wants to be able to design a payment p

The following step for the regulator consists imlueing wastes of public funds, i.e. avoids the
situations where the payments induce no environahefifiect or wherdJ is negative. In the first case,
a simple solution for the regulator is to fix agsinold below which no contract is signed. The sémpl
level of this signal i$y(e) but this level does not warrant that the totalfarel will be positive.

It is possible to avoid the situations where thdfave variation for the society is negative: the
regulator can design a scheme that relies onlwdand not orC, unknown from the regulator). The
regulator can offer the higher possible payment werrants a positive variation of welfare for the
society (and that warrants that — pS> 0): with S being the maximal eligible area in the regulated
site, the regulator can offer the paympat W(g(S,€))/S that dries up the community willingness to
pay if all the eligible area is contracted. Theesirold that activates the contracting procedurd (an
that avoids situations with no environmental effdst then defined bye = W(9(S.€))/S. The
concavity ofWimpliesS.(e) > S(e) (see Figure 2).
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Figure 2 : regulator's utility, adoption cost andaal welfare, depending on the total contractedaar

Such a contract, denotéd, p:, S,), ensures that the social welfare variation is regative. As the
cost function C(.) is uncertain for the regulatbe aggregated cost can be either o@groh Figure 2)

or belowW(S)(C, on Figure 2). But the design pf andS,, along with the growth of marginal costs
ensure that contracts will be signed only whentoti@ costC(.) is belowW(.) on the intervalSy, &.
Otherwise, as the marginal cost is operthe potentially contracting farmers who are nsagsfor
getting over the threshold have a marginal cosatgrethanpe and are not willing to contract; as the
threshold is not reached, the regulator does niidata any contract, which excludes the situations
where the social welfare is negativé, on Figure 2).

This kind of contract is not optimal because itledes situations where the social welfare could be
positive (note thaiJ; is positive juste belows,) and does not warrant that the contracted area
maximises the social welfare because the paymees dot depend on the farmers'willingness to
accept.

The welfare function for a regulator proposing fbgep:) contract is:
U (pE) :W(g(zsi (pE)'e)J - ZCi (Si (pE))ey Kz) _/]pEZSi (pE)
Derivating this expression with respecstprovides:

%U(DE) :Wl(Kz)gs(ZSi (pE)’e]_Cis(Si (Pe) & KZ)_/]pE

We can simplify the notations. Because we hayecs), this expression can be written:

%U(pE) =W'g, - 1+ A)pe. Now, with our assumptions we haye < W'gs Thus, if the
S
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marginal cost of public funds is not too high, Weoa%U(pE) < 0Oand we can deduct from this
S

expression thape < p;. In other words, when the regulator proposes draon(e, p, S, to the
farmers, this contract leads to a sub-optimal aosdracted.

4.2 Individual willingness to accept unknown from both the regulator and the
neighbouring farmers

Let us examine now the case where the farmers tknoov the way their neighbours are liable to act
when facing a gri-environmental scheme. Facindea p) contract proposition, a farmer will
individually anticipate the resulting environmengéfiect,K' and his own willingness to accept will be
(s, e, K). It will be even more difficult for the regulatdnan on the previous case to calculatet

will be nearly impossible to assess a paymentHersupply of this effort, because for doing so, the
regulator would need to know both the individuallitiges that each farmers gains from the
environmental effect and the way each farmer grdieis his neighbours reactions to {lee p)
contract.

But the regulator still has the possibility to posp the contrage, , S,) described above. Moreover,
announcing such a contract would act uponkhanticipations of the farmers. Let us examine how.
When facing a(e, p, S, contract, thei™ farmer can expect realising a benefs(e,p,K)) =
ps(e,p,K) - c(s(e,p,K),e,K). This farmer will realise ex-post a profit (difémt from his expected
benefit) denoted:

7165(p, e, K),K) = ps(e,p.K) - c(s(e,p.K),e K)

In the case where the farmer anticipates K, this farmer would have ex post a profit less Higgmn
the expected benefit (becauzes negative). On the contrary, when the envirortalesffect is greater
than expected by the farmef' (< K), this farmer realises ex post a profit greatanthis expected
benefit:

116(p, e, K,K) </7E(p, e, K),K) < 77E(p, e, K),K) siK <K (6)

Proposing to the farmers a contrge tp:, S,) comes down reducing the risk for these farmerfade

ex posta situation wher& is null: if the total proposed area is bel@y the regulator does not sign
any contract. Thus, even when they ignore theight®urs' offers, it's the farmers' interest to
anticipateK' at least equal tg(S,, €). When they want to optimise their individual offefsit is even
their interest to consult each other to correctljicigate the final environmental effect (becaussirt
profit is greater wheK is positive).

Such a contracte( i, Sy) is not optimal becauseis arbitrarily fixed by the regulator. Neverthedes
this mechanism allows distinguishing the sites wh#re implementation of agri-environmental
contracts is desirable from those where it is oglito do nothing. This distinction is performed
through the revelation of the collective environta¢roffer from the farmers in each site. The
associated transaction cost is very low becauseadilator only needs to send the sig8al Of
course, this mechanism assumes that the regusattieé to determine her own willingness to paly,

4.3 An example
A first example found in Brittany can be presentiéds the implementation by tH&€onseil général
d’llle et vilaine” (NUTS3 regional council) of particular contracts.
The regional authorities successively offered ssventractual arrangement to favour the conversion
of arable land in grassland buffer zone in areasgathe river (Kerhouas, 2003).
The buffer zone aim at:

» catching and filtering ground flow

» slowing the streaming and avoiding soil erosion
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» filtering streaming water fixing the solved subsias
» avoiding river contamination which can occur afilemt-care product spraying

Environmental impacts of buffer zones are well knowhe installation of a buffer zone of 6m leads
to the catchment of nearly 70% of plant-care prtglstreaming. For a buffer zone of 18m, 90 % of
plant-care products are caught.

The budget allocated to this program reaches 7D B@o for 2001-2006period. Three types of
contracts exist. The first one deals with impleraénh of grasslands long the river for 375 Eurdfha
the implantation of buffer zone concern crops. $&eond one deals with implantation of buffer zones
on temporary grassland for 259 Euro/ha. The lastisrextensive management of grassland for 63,6
Euro/ha.

These amount are increased of 20% if the measusesdopted in a CTEContrat Territorial
d’Exploitation”

The agreement concerns the installation of maimemaf grassland buffer zone of 20 m large. These
agreements aims at protecting the rivers.

Their installation must be based on a precise distimof the territorial conditions. Buffer zoneavie

to be implemented on relevant positions on the shtsls.

This offer was contingent and would have been é&ffeconly if at least 60% of river bank of the
targeted area was under contract. The eligiblegimnoere those described at 1/250@@m IGN
(Institut Géographique Nationpl

To gather 60% of river bank of a targeted zone uwdatract was first an objective of the NUTS3
policy. This threshold of 60 % was chosen accordingn audit led on the previous 1994-1999 AES
contracts aiming at creating grassland buffer zoftee conclusions of this audit showed that a
minimum rate of 60% of conversion was needed tal len efficient environmental impact on a
catchment area. During 1994-1999, 536 contractzeroing 1,406 ha with creation of grassland
buffer zones were signed. The total budget was@ @D Euro and spent for nothing. The spatial
dispersion of contracts signed did not permit angasured significant environmental impact. No
consistent reasoning regarding catchment areagwtiased. It illustrates our situation S2.

After 1999, the tonseil général”’contracts were proposed on a particular catchraeszd to test
farmer reactions. After two years, the balance w@appointing because only 11 farmers had
contracted and the parcels under contracts didepoesent the 60% of the targeted area.

On the second chosen area, the threshold of 60 Hediargeted area became not only an objective,
but a necessary condition to engage contracts. dfeghts necessary condition aimed at reaching a
minimal impact on environment and avoiding to gimeney without any results guarantee. Farmers,
gathered around a project leader, signed a deiciarat intent. They finally signed contracts onbe t
area under contract reached the threshold. 34 amistrwere signed on a particular watershed
following an territorial approach. The chosen wsled was preferentially belonging td'@ontrat

Eau paysage Environnemen{ivater landscape environment contract) signed tth“consell

général”. The story of this particular example illustratesv the procedure usingg, p, S,,) contracts
initiate a cooperative behaviour of the farmerdirat to reach the threshold.

At a national level, the National Rural DevelopmEnbgram proposes measures to farmers in which
threshold effects at the farm level are taken iattwount. For example, the sub-measure 8.1
“Introduction of integrated crop protection” is gainly if a precise part of the farm area is conedr

by the decrease in the use of pesticides. The mmimart of the farm which has to be under contract
is defined at the NUTS3 level to fit local condit&

Scale effects are considered at the farm level éagures such as “ Winter covering of arable land
with intermediary culture”. If the farm area comtad in this measure reaches 40 % of the farm area,
then the paid amount is increased by 20% and itha committed is less than 10% of the farm area,
then the amount paid is decreased by 20 %.
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The involvement of local and regional councils mhstemphasised. Although scale and threshold
effects are considered at the farm level by natiprdesigned measures, it seems that higher level
threshold effects and the necessary coordinationéeies’ environmental efforts are only considered
where local authorities are involved (Instance oratle d’évaluation du contrat territorial
d’exploitation, 2003). In the few success storiggclv are reported they take advantage of successive
experiences despite the deep changes that havetedff¢he French agro-environmental policy
framework. In contrast the schemes that are manégethe usual agricultural networks clearly
privilege the access of all farmers to the widergeof contractual measures, without any knowledge
accumulation strategy at the local level.

5. Extensions

5.1. Moral hazard

The other usual problem with information asymmetrie moral hazard, which occurs when the
individual effort of each farmeg is difficult to observe and monitor. How surprigiit looks, there
are numerous examples of agri-environmental cotstresith uncontrollable prescriptions (Instance
Nationale d’Evaluation du Contrat Territorial d’'Hgjiation, 2003).

The classical second order solution is based omiskeaversion of the agents: the regulator perform
costly controls on limited samples and applies wrgng sanctions when the non compliance happens
to be proved, in order to reduce the rate of nanmiance (Holmstrém 1982). However the design of
an appropriate control and sanction system is dfteited by laws and pre-existing procedures that
determine the maximum penalties in accordance etitar references.

Once again a cooperative approach might be propibskd efforte of a particular farmer is easily
observable by his/her neighbours. An example ohsféort is the mowing of meadows from their
centre to their periphery. This practice is recegdito be very efficient to preserve certain wigdli
species. Although official controls are very diffit to organise, farmers frequently and easily and
observe the way their neighbours perform. The hbidsia is to design a contract between the regulator
and a consortium of farmers of a designated aesma $ggerson, 1988 mechanisme designed, which is
based on Holmstrom, 1982, one). The consortiumiveca global payment P=C(p*,e*) for the
provision of K* and nothing if the environmentaljettive is not reached. Practically this means that
the consortium has to reimburse the global paymeodgsibly with an additional penalty to cover
administration cost and the opportunity cost oflipulinds. However the financial penalty per farmer
would be much lower than the optimal sanction assed with individual contracts. As the
consortium members are collectively committed andvwk each other, the enforcement of the contract
makes use of social pressures based on persoatsibnships since few free riders endanger the
payment of all the others.

5.2 Uncertainty on agri-environmental technology

The environmental technology is never totally unknoln most cases, environmentalists have an idea
of the underlying technology process and especlaityw if it exhibits threshold effects or doesn't.
Under locally specific conditions, the exact th@dhcritical values are usually unknown. At least
policy makers may use existing scientific referanoe similar experience to be aware of threshold
effect and possibly get a hazy idea of these afit@lues. It must be emphasised that the farmer
themselves often have less information about thieearyironmental processes than policy makers.

The challenge of the scheme design is to offer moditor contracts that will produce additional
information on the agri-environmental processesl particularly the threshold critical values. An
iterative process that includes successive coni@hobunds is needed.

Without any hidden information by the farmers, sfaml contracts are first offered in few selected

representative zones which are delimited accordinghe targeted environmental output and the
suspected scale and threshold effects which ameciassd. If similar sites are available, different
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contractg(e,p) may be tested in order to discover the criticlle#a more rapidly and more precisely.
Starting with rather high effort and payment, andvjing a comfortable profit to farmers may
provide advantages: the probability of the envirental good production being higher, the net social
cost of the first contractual round will probablg lower, even if the social surplus does not reheh
costs of the scheme. Moreover, a success will eageuthe farmers for future contractual rounds
while a failure might discourage them. Out of thenitoring of the scheme, the regulator will know
ex-post if the thresholds have been reached offrbts relevant, an extra payment may be offet@d
associate the contractors to monitoring taskshéniterative process, where previous results d&enta
into account, the regulator can step by step réaeloptimal contract and offer it in additional 2sn
according to the recommendations of Wu (2004). @ difficult is the common case of the delayed
response of the environmental efforts which sloasmthe production of knowledge.

Consultations between scientists, decision maKkarsers and environmental organisations should
create a dynamic and trustful context where thgetad level of environmental impacts, the
monitoring procedures and the contract are stegidgy redefined taking into account previous results
In such a context, interrelations between differemtasures described in literature regarding
conservation programmes for instance (Wu, 2004)dcalso be analysed and taken into account in
future design of contracts.

When the farmers’ cost function are partly unkndsynthe regulator, setting a minimal aggregated
area to trigger the State signature(efp,S,) contracts is no more useful in the context of utade

threshold critical values. The ex post analysis(@p) contracts will also provide the required
information on the farmers’ environmental suppindtion. Once again the elicitation of the farmers’
willingness to accept under different scenarios meyide interesting complementary information.
For instance the influence of the probability o# #nvironmental production associated with differen
contracts may be tested, before such probabiligwéntually approximated.

The moral hazard problem characterised by hiddeatefof the contractors is more difficult to deal
with because the identification of the source dfesoe failure is itself unknown. Still, the preceglin
proposal of a collective contract with a consortiafrfarmers may be preferred if the consortium is
truly interested in the process of knowledge céipaton about the agri-environmental technology.
Obviously, the farmers won't accept their paymenteitirely conditioned by the observation of an
environmental output that does not entirely depemdheir efforts. Some kind of risk sharing system
between the regulator and the consortium must betiaded.

When remarkable biotopes are endangered by thd tEeconomic changes, Perrings and Pearce
(1994) pointed out that the uncertainty about thotts is often associated with the uncertainty and
irreversibility of potential damages and of theacisl costs. They show that these cases resist
conventional applied economics because no optinsucalculable. Therefore decision making about
preservation must rely on non economic criterianddethe preservation of the status quo is enforced
with strong penalties compared to the private praffitrespassing the conservative standards. Many
agro-environmental schemes are used to preservarkabie sites like marshes, peat land or
mountainous dried meadows, from land abandonmeiigocultural intensification. Using Perrings
and Pearce results justify payments high enougteter alternative use of land in the sites whiah ar
selected by policy makers. Sometimes such paynEntsot correspond to any tangible effort of the
farmer.

5. Conclusion

The large variety of agri-environmental situatiaed not generally allow designing efficient schemes
at a high territorial level. As observed by Molld&D03), in France, the environmental effect haseto
sought on regions small enough to allow tying cetesicy between actors and the resources they
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manage. Local communities appear to have a lediimmde to play in leading a progressive design of
agri-environmental schemes that maintain motivagiod cooperation between the different actors.

For a given region, an iterative process of knogéedapitalisation on small pertinent sites allokes t
iterative design of an optimised but standard @mtthat can be in a second step proposed on other
comparable sites. The budget constraints the tmmalmunities have to bear will induce a competition
between the different sites and an interaction whtir own development plans. These plans can be
considered at the regional level, given that theadavillingness to pay for the community can be
assessed per site. This paper highlights the impoetto pinpoint the threshold effects that canuocc

in the environmental processes and suggests avemdesign more efficient policies.

When threshold effects occur, conditioning the pegtrio an intention of contracting{ greater than

the area needed to pass the threst®)ddts the regulator to favour a cooperative soluteven when
asymmetric information occurs on the farmers' wijhess to accept. The scheme designed in this
paper can be implemented in real case situatiangluatrated by the llle-et-Vilaine example. Such
mechanism is not optimal but can be improved thinowg progressive design relying on the
capitalisation of local knowledge.

In several empirical studies regarding particutdresnes and EU wide examples, evidence shows that
farm households derive a direct satisfaction frogirtproduction of environmental services (Dupraz,
et al., 2002, 2003). This willingness to pay has to besa®red by the regulator who wants to
efficiently make use of public funds and ensure tha contracting process and the cooperation of
actors can last along years. This willingness tp gan be mobilised through a better formation of
farmers on agri-environmental processes and throluigldesign of measures with credible expected
environmental impacts.

The new dispositions regarding cross-compliance Emropean agricultural subsidies include
commitment to reserve 3 % of the area cropped wétieals, oilseeds and set-aside for grass strips.
The areas involved are considerable and the patlsnpirotected banks also: grass strips shouldhreac
400,000 ha and 200 to 400,000 km of banks shoulordected (Griket al. 2004). In many cases, the
farmers keep a leeway for the location of thesegystrips. The conditions for implanting grasspstri
(including the different potential fixings and Idicans) should be adapted to each site, otherwise
unacceptable constraints can be imposed to theefarwith no tangible environmental benefits
occurring. A precise diagnosis of the whole areagiwith a capitalisation and a diffusion of thedb
knowledge acquired are thus essential for an opaiffecation of these new regulatory arrangements.
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