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Cross Compliance: what about compliance?

Stefani G. , Giudicissi E.

Abstract

We reviewed some moral hazard (MH) models appleagri-environmental policies and
identified the main methodological aspects of therdture on this topics. Imperfect vs
incomplete monitoring , static vs dynamic and sings multiple agents models are the main
lines along which the literature has been organiaedlysing each component of a MH model.
Most papers point out the role of farmers' risk mi@n in mitigating MH. Others highlight that
the observed high rate of compliance is still sohmwaradoxical given current enforcement
strategies with low fines and monitoring levelso€x compliance confirm these findings and
urges further studies on dynamic models and farnmens profit maximising behaviour.

Keywaords: Cross-compiance, Moral Hazard, Enforcetnagri-environjeljmental schemes

JEL classification: Q15, Q58, D82

1. INTRODUCTION

Cross compliance (CC) was first introduced in tH@AUN the '70s when provisions for
soil and wetlands protection were linked to pgpttion in commodity programs. In the EU
CAP some form of CC dates back to the McSharryrmefim 1992. However, it is only with the
2003 Mid Term Review that cross compliance becam#lyamandatory measure applied to all
direct payments. Current debate about the post B suggests an even wider role for CC
mechanisms. A group of agricultural economistsmdgeadvocated a shift in agricultural policy
from market intervention and income support to mugbod provision (ReformtheCAP, 2009).
Even if the Commission will not hold such a radigalsition it is likely that some further
greening of the PAC and a wider application of €@aing to take place in the future in order
to justify the large share of the EU budget thiitatcrues to the agricultural sector.

In the European Union, CC is currently a form afulation relying on process standards
that mainly address environmental or health extiiem As any other form of regulation CC
comprises three stages: enactment of legislatieting up of regulatory administrations and
rules; enforcement of the rules. Although the tlsitalje is “as vital for the success of regulation
as the first two” (Baldwin and Cave, 1999, p.96)asge share of economic analysis of
environmental policies deals with efficiency andtdbutional issues related to the first two
stages (Cohen, 1999). The objective of this stisdyiristead- to review research progress in
Agricultural Economics in the area of implementatiand enforcement of CC rules. In
particular, we discuss the practical relevancehf kiterature for current and foreseeable CC
policies in EU.

We reviewed material mainly from economic journedferenced in CAB and Econlit.
The material included research on micro-economicdetso on incentives, penalties and
monitoring that influence compliance. As CC staddaare deeply intertwined with those of
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agri-environmental schemes (AES) the review emlsrg@pers that address the second topic
whenever the focus is on implementation. On thetraopy papers that focus exclusively on
efficiency or efficacy of policy measures (suchtlagse that adopt a cost-benefit approach or
those addressing monetary valuation of benefitshat covered. Similarly, distributional issues
are not dealt with. Overall, the review covers aafpof articles that are broadly organised
according to methodological features. The papeeisout as follow: in the second section the
main models of enforcement of agri-environmentdicies are illustrated and key elements are
identified. The reviewed literature is comparednwigspect to each aspect of the models. In the
third section the relevance of the literature fotual CC policies is discussed. The fourth
section concludes.

2. PRINCIPAL AGENT MODELS

The major area of the microeconomic literature @& ahd agri-environmental schemes
comprises mostly normative studies on the contehannechanisms put in place to overcome
informational asymmetries between a principal (tegulator agency) and agents such as
farmers. Papers in this area can be classifiedrdicgpto the categories of adverse selection
(AS) and moral hazard (MH).

The AS literature covers issues mainly relatedh® design of contracts whereby the
principal can discriminate between agents withed&ht costs of compliance that are only
imperfectly known by the principal (hereafter: “tégtor”). Acquisition of information on
observable farmer characteristics that are cogglatith compliance costs, screening contracts
and procurement auctions are the main approacht#®tproblem (e.g. Ferraro 2008 ). This
literature is relevant for AES where fund allocatican be improved by alternative contractual
mechanisms. However, direct payments linked to @€ reot settable according to costs of
compliance or value of produced benefits becausthaf income support nature. In the CC
case, the major issues appear to be just monitamagpunishment not contract design (Latacz
Lohmann, 1999).

In a MH model the the regulator cannot observegodisf and costlessly farmer behaviour
after a contract has been signed. Monitoring iseirfget or incomplete and the information
asymmetry provides incentives for farmers to chaad do not comply with contractual
obligations. Whenever not detected cheaters cagiviee@ compensation payment (the single
farm payment in the case of CC) without bearing @st of compliance.

Several principal-agent models have been propaseteal with these aspects, mainly
relating to MH or both MH and AS. Different feataref the mechanism design have been
investigated such as: type of monitoring uncenaisingle farm type vs heterogeneity of
farmers, type of compliance (continuum as in theecaf input quotas or discrete as in
regulations mandating certain practices), temppedtern of decision (one shot vs dynamic
models), type of regulator objective (budget mirsation, welfare maximization), risk attitude
of farmers . Figure 1 sketches a tentative clasgifin of the reviewed studies according to
some of the above criteria.
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Figure 1. MH models of agri-environmental schemes

MH models

Incomplete Monitoring Imperfect Monitoring

Choe and Fraser (1998,1999)

[ Static Models ] [ Dynamic Models ]
Fraser (2004)
[Cuminuum Compliance] [ Discrete Compliance ]

White (2002); Ozanne and
White (2007,2008)

{ Single Agent ] [ Multiple Agents ]

Fraser (2001,2002); Latacz Lohmann (1998); Hart
Ozanne et al. (2001) and Latacz Lohmann(2005);
Yuno and Blandford (2009)

Source: own elaboration

Despite of differences, almost all MH models of iAgmvironmental schemes are
composed of the same set of elements:

< a behavioural model of the farmer usually portrageén expected utility maximiser

« the regulator objective function

 hypothesis on the availability of information aridtdbution of uncertainty

« model constraints: participation constrains makihg scheme attractive for farmers
complying with regulation and incentive compatiilconstraints which make farmer
prefer complying to cheating and non complying.

< a set of policy variables such as: monitoring leared cost, fines, compliance rewards and
incentives levels

« policy suggestions stemming from model solution
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The remaining of the section is devoted to a comparof the models for each of the
above elements. Comparability across models shbalcenhanced as within each element
similarities and dissimilarities are more easilyedted. Whenever possible, we tried to adopt an
uniform notation.

2.1. Behavioural model of farmers

Farmers are usually modelled as expected utilitximigers. Some papers assume risk
neutral agents (Hart and Latacz-Lohmann, 2005,dzatmhmann, 1998, 1999; White, 2002).
As it is well know from Becker (1968) incentive sches for risk neutral agents can freely
substitute costly monitoring with arbitrary higmdis to induce compliance. Compliance is
observed whenever cost of compliancare equal or lower than the expected costs froesfi

(F):
c<p*F 1)

wherep is the probability of detection or frequency ofmitoring.
When partial compliance is allowed, as in continucampliance models of an input
guotax;, an alternative to fixed fines is provided by @bite fines proportional to the over-quota

use of a polluting input F = ¢(;(i - )gj . The problem of the agent is to choose a leveimit

that minimise compliance costs minus expected fibesler standard assumptions, compliance
is observed up to the level where:

cﬁ(i]s p*¢'(5.< x) 1b)

that is, farmers choose that level of input thaiads) marginal costs of compliance and
marginal expected fines (Heyes, 1996).
Being monitor costly, an optimal solution would teefix fines at the highest possible

infringements cannot be much higher than partiopaincentives or direct payments due to

legislative constraints. Moreover, even if highelnwere feasible, a deterrence trap (Hogus,
1994, p.92) is likely to arise due to the limiteiliy of small and medium farmers to pay

draconian sanctions because of wealth constraints.

Most authors cite empirical research reporting higes of compliance among farmers
despite low incentives . Indeed, high rates of mmrnental compliance have been found also in
other industrial sectors giving rise to the soezhlHarrington paradox (Heyes, 1998). Both risk
aversion and honesty are possible candidate t@iexphy in a context of relatively low fines

1 In case of variable fine it would be sufficientst a fine structure so thatx) be sufficiently steep.
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and detection probabilities high rates of compleaace observed among farmers. In the first
case risk aversion makesgteris paribusthe compliance game less attractive with resfect
the sure outcome from compliance. In the secon@ eaduntary compliance is driven by
attitudes and values. Hart and Latacz Lohman (26@&jel of farm compliance relies upon a
percentage of farmers being driven by honesty imstrast to self interest.

It remains an open question whether risk avers@omdtually so widespread among
farmers. Ozanne and White (2008) support the view the evidence of risk aversion is strong
enough while according to Hart and Latacz Loman®0%} empirical studies show mixed
results. However, most authors model risk aversntag Fraser (2001, 2002) and Yano and
Blandford (2009) adopt a mean variance framewotoeCand Fraser (1998, 1999) a concave
ad hoc specification for the utility function. Ater popular way to model risk aversion, at least
for numerical simulation purposes, is given by a@outility function with Arrow-Pratt relative
risk aversion measureing the attitude toward riskager, 2002; Yano and Blandford, 2009;
Ozanne,Hogan and White, 2001; Ozanne and White3)200

u(m) =m’ with 6+1=R,,(X) 2)

where Rp is the Arrow-Pratt relative risk aversion measure.

2.2. Regulator's objective functions

MH models of monitoring and punishment aim at deisig environmental schemes that
either maximise a social welfare function (mosttlué reviewed studies) or minimize public
scheme costs for given environmental benefits @atohmann, 1998; Hart and Latcz
Lohmann, 2005) or simply reduce the amount of mbesard (Fraser, 2002; Fraser, 2004,
Yano and Blandford, 2009). Social welfare functiomglude monetary valuations of
environmental benefits, producer surplus, trangéments and transaction costs borne by the
authority administering the scheme (possibly ndinafs). The following example, referring to a
model applied to a polluting input quota, is drawom Ozanne and White (2007, 2008) :

Zizv()lz_)l()-'-(p_ o ix))_(l_ ?(ib*' M ))) 3)

wherez is the social welfare contribution of tHefarmerandyx;” is the profit maximising
input quantity.V(x) is a value of abatement function with the usuapprtiesb is the transfer
payment offered by the scheme amds the cost of compliance function defined as iprof

foregone, that ig = IT( ){)—ﬂ( >.()- The last term on the right side are the admiiiste and

transactional costs of the scheme: transfer or payim and monitoring cost8 which are
function of the monitoring frequenqy Both costs are pre-multiplied by«e) wheree is the
shadow cost of public funds. If required, risk aien is introduced replacing the second term

on the r.h.s. with a utility function having thensa argument,w(b - q( ),()) Hereafter, we

will refer to the risk neutral case for the sakeraintaining formulas more readable . Whenever
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a producer payoff appears in the formulas risk @warcan be easily introduced by replacing it
with an appropriate utility function.
In Yano and Blandford (2009) payments are modedled sharg of compliance costs

(h = yq). Ozanne and White (2007, 2008) consider a contmofi compliance decisions

whereby farmers can decide to partially complying Wsing input quantity;(i (with

X >;<j > X). Fines for non compliance are modelled as praguat to input above the quota

level as in (1b):¢(x:xj :/7(;(— x). Ozanne and White (2008) rewrite producer surglis

b —q(;,(j— pr Xx- X |,which is the expected return from the complianamigle. In their

paper the administrative costs are calculated net expected fines as

b+M ( R ) = p7{ %— X|. Minor modifications of the social welfare functi@re required to

1
account for an input charge rather than an inpatajacheme as illustrated in Ozanne(2002)

Finally, monitoring costs have been modelled asdjXinearly dependent on p or as a
polynomial of degree 2 ip.

Another version of the objective function is propdsy Choe and Fraser (1998, 1999)
that consider only two level of input reductionghi(x-x,) and low (x-x)) with payments p
and b respectively. Producer surplus does not contrilbaiteegulator's objective. The authors
hypothesise imperfect monitoring whereby all farenare monitored but detection of high or
low effort is subject to a level of accuragyEffort is perfectly identified wheq is equal to 1, it
is randomly detected fog equal to 0.5. As monitoring is imperfect, eacheleof input
reduction implies transfer payments given by a Weid average of,land hwhere weights are
given byqg and (-g). Monitoring cost are proportional to accuracy :

z,=V(X-%, -(db+(- 9 h-( 05 4)
Fraser (2001) applies a MH model to the problerslippage in the context of a set-aside

policy. In its objective function (which is not diqitly maximised) benefits are given by saving
of export subsidies arising from decreases in prtoin when good land instead of bad land is

2 In this case x and c(x) are both function of & thput charge, while F is replacedfs) the revenue from input taxation. Ozanne
and White (2007) show that, under asymmetric inffom, input quotas and input charges are equivabstruments and lead to
the same outcomes for the MH model.
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set aside. V(x) is thus replaced ()pEU - pw) , the gap between EU and world prices, times the

difference between good and bad land yields. Is ¢ase transfer paymeiftsre equal to a set
aside premium for unit of yields) times the extra reference yield -with respecth® actual

reference yield level- needed to induce settindeasif good Iano(rg —ra). Monitoring costs

are assumed as fixed while producer surplus isomunted for:

2=(u-R)(%-¥)~($5- 0+ M °

Differently from the above models, Latacz Lohma@98) and Hart and Latacz Lohman
(2005) assume a regulator whose objective is toimse budgetary expenses for a
predetermined compliance target (in term of peammtof complying farmers) that acts as
constraint to the optimization problem. The modelai multi-agent one that accounts for
heterogeneous agents with different costs of campé. If (N+Nyc) is the number of
complying farmer and non complying farmer that jggyaite in the scheme then the objective
function of the regulator is to minimise:

Tczb(N:"'N\AC)_ pN\IC(bl- F)+ m() N"' INc) 6)

subject to the constrain that at leastfdmers will participate and comply. Farmer
participation is determined by the payoff of eitlolieating or complaying being greater than
zero, an occurrence that depends on policy vasahleh ap, b andF but also on the cost of
compliance of single farmers. If a farmer is caugfgating the transfer payment is completely
withdrawn and a supplementary fine is applied.

2.3. Hypothesis on the availability of information andistribution of uncertainty

The above regulator problems are all set withinaggmmetric information context.
Indeed, farmers can respond to agri-environmenthdlermes either a) participating and
complying or b) participating and non complying éaking or compliance gamble) or c) opting
out (Latacz Lohmann, 1998). To overcome informadsgpmmetries, regulators have to monitor
farmer behaviour. With perfect monitoring all fammeare monitored thus leading to sure
detection and disincentive of cheating but at a&.dosomplete monitoring occurs when the
probability of being monitored is positive but lomthan unity. Instead, imperfect monitoring
refers to the partial accuracy of monitoring athiem Choe and Fraser (1998) model.

From the farmer point of view uncertainty affectaypff: a) when monitoring is
incomplete and the chosen action is hon compliatdealways, when monitoring is imperfect.
Because of incomplete or imperfect monitoring tagagffs of farmers are uncertain as those of
a lottery (or a gamble). Output price and subsegpeafit variability are introduced as further
source of uncertainty by some models (Fraser, 22002; Yano and Blandford, 2009).

Besides imperfectly observed behaviour of agenfsrmation affects regulator options
also in other ways. Models from the literature assuhat the regulator may or may not have
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information about other relevant elements suctpesduction technology, cost of compliance,
risk attitude of farmers, honesty of farmers. Tallebelow show the assumptions about
information available to regulators brought aboyth®e reviewed papers.

Table 1: Information available to Regulators facmngral hazard.

Environm. Production Cost of
Paper Benefit Compliance Risk attitude Honesty Output price
. Technology '
function function

Hart Latacz Lohmann(2005)

Latacz Lohman (1998) n.a. n.a. distribution n.a. distribution  n.a.
Fraser (2001), (2002) n.a. yes 23?;untdpsri22 n.a. distribution
Fraser (2004) n.a. n.a. ’ yes yes n.a. n.a.
Yano and Blandford* (2009) n.a. distribution  distiion  yes n.a. distribution
Choe and Fraser (1998)(199¢s n.a. yes yes n.a. n.a.
Ozanne et al. (2001) yes yes yes yes n.a. n.a.
White (2002)** yes yes yes n.a. n.a. n.a.
Ozanne and White

(2007)(2008)* yes yes yes n.a. n.a. n.a.

Source: own elaboration. n.a.=not applicable. *RBotidn technology refers to private benefit. ** \&@nsider only
the moral hazard model. In the combined moral lthadwrerse selection model the regulator has poiofarm type.

In the table only MH models are considered. ActyaWhite (2002) and Ozanne and
White (2007; 2008) propose also MH-AS combined neddere the regulator has priors about
production technology and cost of compliance typedarmers and can offer differentiated
contracts. This is a different assumption with eespto those by Hart and Latacz-Lohmann
(1988) where the regulator knows the distributidncast of compliance among farmers but
offer a single contract focussing on MH issuess Mvorth noticing that the less demanding is
the model in terms on information, the more is in@del applicable to large schemes such as
EU cross compliance where, for example, detailddrimation on issues such as benefit
functions may be costly to collect (Latacz-Lohmati®99).

2.4. Model constraints

Constraints on desired farmer behaviour are a keatufe of MH models that
characterizes the optimization problem or simplyfirges the conditions for compliance.
Participation or individual rationality (IR) conatnt must be fulfilled if the farmer has to enter
an agri-environmental scheme. It prescribes that utility from entering the scheme and
complying be equal or larger than the utility otiog out (reservation utility). For a risk neutral
agent:

IR: (h-¢)=0 7)

or in the continuum compliance model:
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IR: (b,—q(;,()j+ pn Nx—x =20 8)

In the imperfect monitoring case (Choe and Frad888 and 1999) the constraint
modifies in:

IR: (qbn,l +(l_ q) tl)m)_ G, 20 9
since the incentive for a participating farmer isbject to uncertainty because of
inaccuracy in monitoring.
Fraser (2001,2002), although not explicitly, séis iR constraint so that setting aside the
good land is worthwhile:

IR: s(rg—rb)—p(yg—yb)zo 10)

where the first term is the increase in paymerdiragifrom setting aside good instead of
bad land (analogue to of equation 7) and the second term is the foregooeme (expected
price times the difference in yield between good lad land).

A different perspective is adopted by Latacz Lohm#h998) and Hart and Latacz
Lohmann (2005). In their multi-agent model farmpesticipate in the scheme if either payoff
from cheating or payoff from complying are larghan zero. Payoff from cheating and non
complying is positive wheén

b- p(b+ F)>0 orb> F(LJ 11)
1-p

which is a condition that is completely controllbg the regulator. On the contrary,
Payoff from complying - given by equation (7) - dags on the distributiof(c) of cost of
compliance across the population of farmers.

The other constraint considered in MH models of meoimg is the incentive
compatibility (IC) one which assures that compliris preferred to non compliance. In the
simplest case and for a risk neutral agents (Ozak@@l) the IC states that payoff from
complying must be larger than the expected payoffifnon complying and being fined F with
probability p:

IC: b -G(x)=(1~ p b- pF 12)

which in the continuum compliance case (OzanneVehiie, 2008) becomes :

3According to the model, in case of detection of nompliance the payment is withdrawn and a suppiang fine is applied.
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 (o-5(x ) mloe) of S
In this framework incentive compatibility requirtsat farmers prefer non compliance at

input level x to non compliance at input leveti = % . Noticeably, this leads to the same

results as (1b). That is, marginal cost of comgkamust be lower or equal than the expected
increase in penalty for one unit more of input xtess of the quota. Note also that when the
riskiness of complying vs non complying is the saand risk aversion is no longer an issue in
designing optimal schemes.

In the imperfect monitoring case (Choe and Frag888 and 1999) the constraint
modifies in:

IC: (qb1 +(1-q) b)— G 2( ab+(1- q p)— C 14)
when regulator seeks to implement the high inpdticdon scheme. A similar formula
applies for the low input case with pedices inwtrte
Fraser (2001,2002) constraint states that the p&ywoh truthfully setting aside good land
and declaring so must be greater than the exppetgaff from cheating :

IC: s(rg—rb)—p(yg—yb)zs(rg—rb)— p(srg)d 15)

where the r.h.s. is given by the increase in tleenum gained by declaring to set aside
good instead of bad land to which is subtractedettpected fine that the farmer has to pay if
caught cheating (a proportion @fthe set-aside premiursry times the probability of being
detecteq).

Fraser (2004) proposes a dynamic two period modeMH with state dependent
monitoring. The probability of detection rises hetsecond period for those farmers that are
caught cheating in the first period and assignea target group. This is quite a realistic
assumption at least for schemes such as EU crosgliamce. In the absence of targeting, the
IC states the conditions under which behaving aswtaythfully is preferred to cheating in both
periods, since the mixed strategies (cheating iiogel and behaving truthfully in period 2 or
the other way round) are always dominated:

h-g)
(1+r)

(1- p) b- pF
(1+r)

o)
—
o
|
0O
~
+
—

2(1- p) b- pF+ 16)

If targeting is put in place the target group ia #econd period will be monitored with
frequencypy>p. However, farmers that would cheat with the prasiprobability of detectiop
will not be prevented to continue to cheat in tteosnd period as the following will hold
whenever (16) does hold:
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(b _9)+(a;rq))2(b—g)+%

Furthermore, a resource neutral approach - whemedyurces for additional monitoring
in the target group are obtained by lowering mairitp frequency §.< p) of the remaining
farmers- is likely to cause further shortfalls. Newen those that previously behaved truthfully
in both periods may be tempted to switch to theeahigtrategy because of the lower monitoring
intensity in the non targeted group. To overcanmshortfall Fraser (2004) proposes to rely on
farmer risk aversion by increasing the riskinessh@ating among those in the non target group
through an appropriate mean-penalty preservingsadgnt inp. andF. Model results appear to
somewhat depend on the two period nature of theegamfinitely repeated games may lead to
more cost-effective solutions as the incentiveda nomply in the last period disappear as it is
illustrated by Heyes (2000)

According to Latacz Lohmann (1998) and Hart andatatLohmann (2005) a farmer
comply if:

17)

b-¢ (X =(1- p b~ pForc < p(b+ F) 18)
When cost of compliance is distributed across fasnvéth density functiong(c) -or a
distribution function®(c) - the share of compliant farmers is given by:

p(b+F)

[ #lc)dc=o(p(b+ F))o 19)

A similar multi agent setting can be found in Yusad Blandford (2009). According to
their model, the regulator can contrast cheatinth wompliance rewards (R) in addition to
fines. Risk neutral farmers will comply if the exjped payoff from complying is greater than
the one from cheating:

(b-G(X¥))+ pR=(1- P b- pForc < p(b+ R+ F) 20)

where the payoff from complying on the r.h.s. igegi by the payment net of compliance
costs plus the expected compliance reward. Thee shfacomplying farmer is found as in the
Latacz Lohman model. If an additional amount T wfids per farmer is available then the
regulator may decide to increase the monitoringnsity or to spend the amount on compliance
rewards. In the first case the frequency of moirigpbecomes :

T
Py = p+— 20)
m

4 Another dynamic model has been proposed by WB@6%) but in a context of ecological monitoring wh&H is not an issue.
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where cost of monitoring is assumed equalnip In the second case the expected
compliance reward per farmer is given by:

R=—— 21)
pa;

where @, is the expectedx antecompliance rate. By substituting the new valuepfan

equation (18) and then for R in equation (19) thehars find that spending money on
compliance rewards has a larger impact on commiamtes than allocating resources to
monitoring when:

m
ai

If we conservatively assume that the ex ante canpé rate is close to one, compliance
rewards is the preferred option when the loss bbynthe detected cheater is smaller than the
cost of monitoring. Although monitoring is costhig appear to be a rather restrictive condition
at least for schemes such as EU cross compliance.

When IR and IC constraints are part of an exptioitial welfare maximisation problem (
as in Ozanne et al. 2001; Ozanne and White, 20008;2Vhite, 2002) one important aspect is
whether they are binding or not. Ozanne et al. 12@&ate that both constraints are binding
because of the positive shadow value of public $u@ and marginal costs of monitoring
(M'(p)). However, a causal inspection of the numericalugtion provided by the authors
reveals that only the IC constraint is binding.thé¢ solution, transfer payments exceed costs of
compliance and farmers are gaining a positive frem participating in the scheme. An higher
b may be necessary to satisfy the IC at minimum wbgn monitoring is costly.

Multi-agent models that are framed as a cost msation problem for a given target
compliance rate allow for IC constraints to be &iell at the solution by some participating
farmers. Conversely, welfare maximising models vatimpliance cost heterogeneity (such as
White, 2002) lead to corner solutions where the itodng rate are set so high that all
participating farmer are complying when a poolinguson is adopted (Hart and Latacz
Lohmann, 2005).

(b+F) 22)

2.5. Policy variables

All MH models with monitoring define three sets wdriables: a) choice variables; b)
policy parameters, c) endogenous parameters. @feedistinction between the first two set of
variable is driven by convenience only: both typ&sariable are enforcing instruments that the
regulator can change. For example in Ozanne ¢2@01) fines are a policy parameter since
they are maintained fixed (or predetermined) amdsthcial welfare function is maximised w.r.t.
other choice variables: restricted input level,(itansfer payment (b) and monitoring frequency
(p). Conversely, endogenous parameters refer tooeeic aspects (such as technology, costs,
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benefit functions) or behavioural properties (réslersion, honesty) that are not modifiable by
the regulator. The models we reviewed differ to somtent as for their assumptions about
variables and policy parameters as it is showrabiet2.

Fines (F) are never modelled as choice variableaus® of the legislative, administrative
and wealth constraints that prevent regulatorsige fines beyond certain levels. Transfer
payments and intensity of monitoring are alwaysiah@ariables or parameter in those model
that are not based on explicit optimization. Aca@ogdo the literature these are the key policy
instruments of agri-environmental schemes. Thoseaii@e et al. 2001, Ozanne and White,
2007, 2008) who model the compliance choice incibvetinuum, considers as choice variable
also the level of input quotas or, alternativelyrgfut charges (Ozanne, 2002).

Table 2: Choice variables and policy parameteidlihmodels

Paper b X porq F S R
Hart Latacz Lohmann(2005) v na. v D D na.
Latacz Lohman (1998)

Fraser (2001), (2002) p n.a. p p n.a. n.a.
Fraser (2004) p n.a. p p n.a. n.a.
Yano and Blandford (2009)* p n.a. p p n.a. p
Choe and Fraser (1998)(1999) o] n.a. p n.a. n.a. n.a.
Ozanne et al. (2001) v v \Y p n.a. n.a.
White (2002)** % v \Y p n.a n.a.
Ozanne and White

(2007)(2008) v v v p n.a. n.a.

Source: own elaboration. v= choice variable , pkicgg@arameter, n.a= not applicable. *A furthergraeter for
these authors is the additional amount of fundrfonitoring (T). ** The paper relies on input chasg® x has to be
interpreted as the unit input charge.

2.6. Policy prescriptions

Some key results can be identified from the revieviéerature on MH in agri-
environmental policies. A general finding is thaimpliance may be improved by policy
settings that induce higher expected losses on nékral non compliers (see equation 1)
leading to a trade-off between monitoring rates fimel levels. As the maximum fine level is
usually constrained by legal or ethical consideregj the regulator must rely on more intense
monitoring, an option that increases enforcemestsco

Risk aversion can patrtially mitigate this proble@zanne et al. (2001) simulate agents
with rising relative risk aversion and find thakethigher the aversion to risk the better the
approximation of the optimal solution under MH teetfirst best solution achievable under
perfect monitoring or perfect information. SimilgrFraser (2001,2002) suggests to use mean
penalty preserving schemes that induce larger megian income of non complying farmers.
However, as long as such schemes are charactenigddrger fines coupled with lower
monitoring intensity, they may conflict with theale mentioned constraints on penalty levels.

Page 13 of 17



Ancona - 122 EAAE Seminar
"Evidence-Based Agricultural and Rural Policy Makin

If information about farmer risk aversion is scafibe tuning of enforcement parameters
may be difficult to achieve. When compliance is antihuum decision and fines are
proportional to over-quota input use, Ozanne andt&\(2007;2008) show that a variable fine
leads to optimal contracts that are independent feom risk preferences.

In some contexts a single contract is offered tedogeneous agents with differentiated
compliance costs. In this case monitoring effotisudd be targeted to farmer with higher
compliance costs for whom the difference betwegreeted payoffs under compliance and non
compliance is lower. If the scheme allows for withwein of transfer payments in addition to
fines then transfer payments can substitute fimegliscouraging non compliance in a cost
effective way when monitoring is costly (Latacz bednn,1998).

Also incomplete monitoring raises the level of inibees necessary to make farmers
comply with regulation. As a consequence regulasbiauld set payment levels in accordance
not only with cost of compliance but also with a@my of monitoring (Choe and Fraser, 1998,
1999). Incentive payments may be higher than canpé costs also in single agent continuum
compliance models with fixed penalties such asahe by Ozanne et al. (2001). Choe and
Fraser (1999) hint that overcompensation may b&ssre in trade negotiation if payments in
excess of compliance costs are treated as incopp®su

Yuno and Blandford (2009) propose to resort to dampe rewards as alternative to
higher transfer payments. However, the higher ¢heard the riskier the decision to comply. As
a result, lower compliance rate among risk-aveasmérs may be observed depending on the
structure of enforcement costs.

Targeting is a well know issue in enforcement sadon environmental regulation
(Heyes, 2000). Regulators should design schemeeiéarmers caught cheating are assigned
to target groups subjected to higher monitoringaser (2004) shows that resource neutral
targeting can be achieved by lowering the monitpnessure on non targeted groups. With
risk adverse farmers compliance rate are maintamethe previous level thanks to mean
penalty preserving adjustments of fees and mongdaritensity.

3. EU CROSS-COMPLIANCE AND MH MODELS

Latacz-Lohmann (1999) envisaged three main cricahs for the European CC policy:
limited scope for spatial targeting, lack of fimming of incentives at farm level and information
asymmetries that require appropriate enforcementalAas enforcement is concerned, the same
author argued that CC obligations would have befficudt to observe and monitor and a high
degree of monitor would have been requested insfahe envisaged sanctions were only a
fraction of the single farm payment.

Recent evaluations of CC (for example IEE (20073 &CA (2008)) confirm the
relevance of the points raised by Latacz-Lohmarowéver CC enforcement is likely to remain
a key issue in the foreseeable future. Commissmmmunication on “The CAP towards 2020"
(COM 2010/672) on the one hand envisaged a CC“aigimpler and more comprehensive set
of rules without watering down the concept of crasenpliance itself’, on the other hand
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proposes to link a component of direct paymentdie-contractual “environmental actions that
go beyond cross-compliance and are linked to algmie.

Current enforcement practices of CC as laid downRagulations CE 73/2009 and
1122/2009 are based on targeting and a systenepiviste variable sanctions. The sample for
on site checks is at least 1% of all farmers suimitaid application. Monitored farmers are
partly drawn at random and partly selected on th&sbof risk analysis. In turn, risk analysis
may be based -inter alia- on the type of statutognagement requirements (SMR) or good
agricultural and environmental conditions (GAEC) fehich the farm is eligible, size of direct
payments and outcome of previous monitoring aaiit

Fines are calculated as reduction of direct paymdifterently in the case of neglicence
or intentionality of non compliance. In the caseeglicence, a one shot infringement may lead
to fines from 1% to %5 of direct payments dependingeverity, extent and permanence of the
infraction. Repeated non compliance in followingripgs would results in fines up to a
maximum of 15% of direct payments. Once the maxinfine is reached further infringements
will be considered as intentional. In this and otteses of intentional non-compliance fines are
higher ranging from 15% to 100% of the overall amtaaf direct payments with exclusion from
the affected aid scheme in the following calendsary

Commission Communication 147/2007 on the applicatad the system of cross
compliance points out that - in member States apglfull cross-compliance- about 4.6 % of
the eligible farmer were monitored in 2005 of whib®.4% were found non compliant. Non
compliance mostly related to cattle registratiodE& and Nitrate Directive. In Italy a recent
study founds a non compliance rate of about 11%0@7 ( MIPAAF, 2010). Overall, about
95% of the fines were applied at the 5% level ardn with more than two thirds applied at the
1% level.

Comparing the stylised features of CC enforcemeihé EU and the main points raised
by the reviewed literature we found only a partiaérlapping of relevant themes. Most of the
literature deals with static models whereas thetgaming system of CC is a multiple-period
one. The trade-off between sanctions and monitaeffayt is not so relevant in a setting where
direct payments are not related neither to enviemal benefits not to enforcement strategies.
Even if CC penalties are somewhat variable theimontn models proposed by the literature are
only a rough approximation of the field practiceh&her the stepwise system of rising fines
envisaged by the EU can lower the impact of riskersion on compliance decision (as
suggested by Ozanne and White, 2008) is an emipisgize.

Evidence of low non-compliance rates coupled witv lfines and low probability of
detection supports the relevance of the paradozoaipliance . Whether this pattern arises
because of a large share of honest farmers (Hdrtatacz-Lohmann, 2005) or it is due to the
state-dependent enforcement regime (Heyes, 20Q0j place by the EU is another question
open for empirical research.
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4. CONCLUSIONS

We reviewed some moral hazard (MH) models appbeahri-environmental policies and
identified the main methodological aspects of titerdture on this topics. Imperfect vs
incomplete monitoring , static vs dynamic and sngs multiple agents models are the main
lines along which the literature has been organésedysing each component of a MH model.

In a context where the level of the fines is legabhnstrained, higher rates of compliance
can be achieved by improving cost-effectivenessnohitoring and relying on farmer risk
aversion. However, how much farmer are risk aversgill an empirical (and debated) question
and the observed high rates of compliance remairesdat paradoxical. Either state dependent
enforcement regimes or attitudes of farmers cap éeblain the empirical evidence. However,
both themes have not been given appropriate engplmagie MH models of agri-environmental
schemes. Cross compliance confirm these findingsuaiges further studies on dynamic MH
models and farmers' non profit maximising behaviour

We want to conclude by commenting on the probletnagiationship between MH
models and empirical evidence in agri-environmeptdicies. Despite the formal elegance of
these class of models their validation is ofteredasnly on numerical simulations. This in turn
affect the relevance and direct applicability of findings. To some extent the corresponding
literature in the broader field of environmentajukation (Hey, 1996, 2000; Cohen, 1999) may
provide suggestions for the development of modelsremconducive to empirical tests.
Similarly, stylisation of farmer behaviour in MH mhels may benefit from cross-fertilization
with the wider literature on farmer attitudes todsand participation in agri-environmental
schemes (see for example: Davies and Hodge, 2006wkr and Bradshaw, 2007; De
Francesco et al., 2007).
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