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From an economic point of viewgnderinginstrumens such as agenvironmental auctionsan be viewed as a
quastmarket for the production of environmental gogbataczLohman and Schillizzi, 20058ince VickreyO$961
seminal paperuction heory (Riley and Samuelson, 1981; Mcafee and McMillan, 1987; Milgrom, 1985; Wilson, 1992;
Klemperer, 2004has beerappliedto design agrenvironmental auctions that use bidding rules and the competition
among farmerso mitigate or avoident seeking (and the resulting inefficiencies) arising fhdddeninformation about
farmersO parametdis. compliance costs, resource settifif)e review of the applied policy instruments within the
major EU, US and AUS agsgnvironmerdl programmes has highlighted the European gap with regards to market
based instruments such as auctions (Vojtech, 2010). While in the last decades there was a growing interest in Unit
States and Australia for these economic policy tools (Ldtatrman ad Schillizzi, 2006), the European Programs
were anchored to instruments that aim to induce environmentally friendly changes in farmersO practices through t

provision of uniform payments.

In this work we compare the cesffectiveness of two simulatedu@ion models AM1, AM2) with that of
classical payment mechanisms as a marginal flat rate payment (MFR) and average flat rate payment (FR). The mod
follows the oneshot budget constrained auction model first introduced by Létalemann and Van Der Haswoort
(1997), and subsequently by Viaggial. (2008) and Glebe (2008)he first model (AM1) deals with orgimensional
bids and it allows farmers to make an offer about a per hectareragronmental payment that they would like to
receive in orderd implement a generic agenvironmental measure on their agricultural land. In ANihe proposed
payment is accepted, the fegra participatén the agreenvironmental measure wittheir total agricultural aredy
adopting the agrénvironmental prescriptionsin the second auction model (AM2) we further extend #malysis
allowing farmersto offer a combination of payment and a measure of their uptatkes iagrienvironmental program
(i.e. a share of their lartd commit under the programh AM2 each farner can bid for an agrénvironmental payment

and for a share dfis or hedand tobeallocatel to the agrenvironmental scheme.

The models hypothesizethat the regulator seeks to purchase multiple uniterofironmental goods that
substitutes traditional cultivation selecting numerous farmers to participate in thengigonmental auction. Each
farmer can choose to produce with a conventional production technology or to comply with sesmviagnmental
prescription. Assuming that farmers are prefitaximizing agent, they accept to participatéhmscheme if through the
auction they will receive a payment that must be at least equalit@dnepliance cost. FarmersO compliance cost have
been estimatk through a simple methodology, developed by Viaggi et al. (2008), to derive compliance costs from
FADN data. Bottmodels assumthat farmers differ in the cosf compliance they incur picipating in the AEM (i.e.
the information that the public regubatis not able to knowgand both onsider biddersO expectations alleethighest
acceptable bid as an exogenous variable. This bid cap correspotast to the highest accepted bid within the
available budget, and representing the reserve price peolenvironmental good/services. According to Lactaz
Lohmann and Schillizzi (2005), we have assumed that the government keeps secretly its value to the potential bidde
Moreover we have assumed that there are no cost in the preparation and implementéti® auction, that the

payment is only function of the bid and that farmers are risk neutral.

Once simulated for AM1 and AM2 the optimal bidding behavior of a population of farmer taken from FADN

data of ER 2010 and 2011, assuming a fixed budgetllame the sole objective for the public regulator to maximizes



farmers participation to the AEM, we analyzed the total payment, the total cost and the total contracted area in terms

participation comparing the result with MFR and FR payment.

With regard toAM1, considering twebudget hypotheses (i.e. low budget amounting at 0.2 million of euros and
a high budget scenario of 2 million of euros) the performancihefauction, evaluated by the percentafiaotal
Utilized Agricultural Area (UAA)of wheat in ER participating in the hypotheticabrienvironmental measure, is 0.26
% of total UAA under the loer budget hypothesis and7b % of total UAA under the highéudget hypothesis. These
performances confirm the results of Viaggi et al. @0Bat the auction mechanism is always located between marginal
flat rate (i.e. 1.35 % and 3.44 % of total UAA) and flat rate payment result®.(2.% and 1.10 % of total UAA).
Within the lowestbudget hypothesis the maximum UAA-tgken with the MFRs around 5 times the area-tgken

with the auction. This diffence decreases under the higlbestget scenario.

With regard to AM2, maintaining the same budget hypotheses but congidelower sample of FADN farms
and a lower total agricultural areampared to the one considered in AM1 (i.e. the total regional UAA), these results
are also confirmed. The performance of the auction (i.e. 7.5 % and 27 % of the total UAA of the sample) is alway:
located halfway between that of FR (i.e. 5% and 21 % ofdtae UAA of the sample) and that of MFR (i.e. 17% and
100% of the total UAA of the sample). Moreover, in AM2 the farmers offer an average of 30% of their agricultural
area, to be committed to the measure, with a maximum acceptable bid cap of 567 cuuaior) the average of the
payments for a similar agenvironmental measure in the Rural Development ProgramRf28062006. When the
expectation about the maximum bid cap doubles, also the o8kezdof UAA doubles (i.e. an average 59%), since the

optimal shareof land increases linearly with the expectation about the maximum bid cap.

According with Schillizzi and Lataekohmann (2007) the analysis of the rate of information rent (i.e. ratio
between total payments and total compliance costs) canfine superiority of AM1 compared to FR. The flat rate
option provides an amount of rents that is one and a half the auctionOs rents with a lower budget and around two tin
greater with the higher budget level. Thus we find cost savings from AM1 refativ/R.Also the analysis of the rate of
information rent in AM2 confirms the results of AM1, we can achieve a reduction of farmers' information rent with
AM2 when compared with FR (White and Sadler, 2011; Iho et al., 2014). With a maximum acceptabpedbidtmaut

567 euros/ha the rate of information rent with FR2 is one and a half larger than the one with AM2.

The results confirm thahe auction has the potential to reduce farmersO information rent when compared with
uniform policy instrumentsThough he scale of saving depends crucially on auction desjgothesesand farmers'
expectationabout the maximum acceptable bid c&owever, the simulation while reflects a number of plausible
assumptions, also remains rather simplified and could be impiowbeé further researciThe results of this research
while attempting to provide a useful empirical exploration of auction theory cannot provide a comprehensive solution ir
most real world settings. However, it can contribute to feed the debate at EY Ipwél about the role in considering
auction design and bidding behaviour so as to limiting the inefficiency related to tired agrienvironmental

payments
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THE DESIGN OF ECONOMIC INCENTIVES FOR MORE COST-EFFECTIVE EUROPEAN
AGRI-ENVIRONMENTAL MEASURES

INTRODUCTION AND OBJECTIVES

Agricultural production causes several impacts on environmental resources affecting air

water and soitjuality, as well as biodiversity and the rural landscapes.

While agriculture is a major responsible for water consumpti@mtributing to water
pollution andto theproduction of greenhouse gas emissidngs a sourcef carbon sink (OECD,
2008). Many of these environmental effects are recognized as either negative or positiv
externalities (Vojtech, 2010), for which the market mechanism fails to moderate such impacts or t
supply enough environmental benefit. In socases, the market aligns inadequately the private
benefits and costs with the social benefits and costs creating a gap between the private cost o
product (production cost) and the total cost to the environment (including depletion and damag
cost). Thisis due to incorrect market signals deriving from a combination of factor that involve: a)
the nature of public goods of natural resources, which are characterized by the absence of sec
(and tradable) property rights, b) the extremely costly negotigtiocess and c) the presence of
distortionary subsidies. In other cases, the externalities are caused by the absence of markets
such type of goods. As @nsequenceroducers and consumers are not informed about the true
scarcity of the resource thegprcisume or the environmental damage they cause. While agricultural
production is sensible to markets signals as individual farmers react to markets changes trying
increase their profit or to decrease their costagte-environmental policies, throughe provision
of economic incentivegandrive the farmers' adoption of sustainable agnvironmental farming
practices (Vojtech, 2010) Where desirable environmental benefit or public goods are
undersupplied, a significant role of agricultural policytasestablish procurement contracts and
provide incentives to induce the production of such goods, for which the market function
inadequatly (Moxey et &, 1999). From an economic point of view, such policy instrument can be
viewed as a quasnarket for tle production of environmental goods (Latdadhmann, 2004).

In recent decades, many countries have developed a wide ranging of experiences concerni
the use of agrenvironmental policies providing a fundamental cultural shift amongst rural
communities intransition toward more sustainable agriculture (Hajkowicz, 2009). Regulations,

agrienvironmental payments and taxes, as well as emission/consumption quotas and environmen



crosscompliance mechanisms have influenced indirectly or directly and forehtfebjectives the
actions of individual and collective group of farmers in order to increase the environmental
performance of agriculture. However, each country has developed its own particular mixes o
policies. While some OECD countries, such as Aliat(AUS) and New Zeland, have placed more
emphasis on regulationand economic instrument as tradable quotas and permits through
communitybased approaches, the fedn Europe (EU) and United States (US) have been on agri
environmental payments withimoluntary programmes (Vojtech, 2010). These schemes provide
incentives to farmers to adopt farming management practices that increase the environment

benefits.

Despite the rising importance of the developed programmes among the OECD countries, tF
debde aboutthe design of more effective and efficient measusestill subject to a good deal of
discussion. While there are various implementation differenibes,national Audit Offices of
Europe (BJ), Australia AUS) andUnited StatesUS) pointed outin their evaluation of the main

national agHenvironmental programmeéisatthere arealsoevidence of common negative aspects.

One of the mairconcerngegards theinneededarmers rent generated by the naiecilation
of paymentsdue tothe lack of information about farmersO compliance c@sis.presence of
information asymmetriesabout farners production technologies and compliance codt®s not
allow the public administratioto set a proper level and differentiation of paymé&uadnsequentlyif
the proposed payment is higher than farmers® compliance costs, the diffetarmen payment
and cosgenerates surplusfor all those farmers that have to cover lower compliance ,cokish
reduesthe costeffectivenesof the programmesQOther commoninefficienciesregardthe lack of
targeting, the lack of monitoring as well as the lack of evaluating the expenditu

According with a large pool of economic literatuoee keyway toreduce farmers@ntis to
addresghe Oinformation asymmetryO, which can give riseetproblems ofdverse selection and
moral hazard limiting the effectiveness of the schemes and making them expensive to run (Wu ai
Babcock, 1996; Moxey et al., 1999; White, 2001).

These approaches focus ¢the procurement of public goods theory (Laffont and Tirole,
1993), aiming to analyse the effects of offering to farmers adesliigned differentiated contract
scheme, based on the principles of mechanism design. Other litexatilysedthe opportunityof
designing auction mechanisito reveal farmer compliance cost in order to reduce information rents
and increase policy coesffectiveness (Stoneham et al., 2003; Laaszamann and Schilizzi, 2@}
Glebe, 2008; Viaggi et al. 2008).



The main objectie of this thesis is t@valuate through different economic methods the eost
effectiveness oéconomic incentives applied sgrienvironmental policy tools designed for agri
environmental measureghe analyse@conomic incentiveare based on the modelling approaches
developed within procurement contract and auction theory that have been apiiiedhe major
agrienvironmental programes in Europe, & and Australia, which are the countries whibiey
have found more diffusio In order to answer the main research question, we address several sub

objectives

1. To identify whicheconomic incentivegan best deal with information asymmetry
problems, such as adverse selection, in order to reduce farmers' information rent
Moreover we deepenthe evolution of agrenvironmental auctiamand contracts
adopted in Europe, United States and Australia and draetlaodologicaframework
of the main design options for more ceffiective agrenvironmental policies real
life. Multi-dimensional auctions have been identified as the most applied
methodologies fotenderingAgri-Environmental measures. Empirical studies (Glebe,
2008; Schillizzi and Latackhomann, 2007; Stoneham et al., 2003) highlights that
cost reductions througtonservation auctions can be substantial, though the scale of
saving depends crucially on the specific auction design.

2. To develop and testvo numerical moda of a oneshotagrirenvironmentahuction
of which one provides alsa multi-dimensionalextersion and compare themwith
two uniform payment mechanisin order to obtain an empirical applicatiof the
methods and issuessultedfrom the theoretical analysi3he models are developed
with data from Fan Accountancy Data Network 2010 and 20EADN) of the
Emilia-RomagnaRegion(E-R).

3. To provide a comparative evaluation of the performance (budgetary cost
effectiveness) of the simulated mechanisms

According with the literature review carried on the policy mechanismgied to reduce
farmers' rent, thanain instrumentsare categorized irauction mechanismsand self-selection
mechanisms (through contract men@shpirical studie®n agrienvironmental auction&Stoneham
et al., 2003; Schillizzi and Latadcthhomann, 2007; Glebe, 2008;)pated substantial cost saving
through their application anathile in the major agrienvironmetal progranmes of US and AUS,
there has been a widespread useheSe instrument the transition from theory to practice in
Europe is still in its infancy. The outstanding feature of conservation auctions to reveal, at leas



partly, farmers' compliance costs (Latdedman and Schillizzi, 2006) can be a key feature for
policy-makers wih limited information that needs cesfficient way of allocating funds for rural

areas.

While the main analysis and simulation activity carried out in this thesis focusedeofirst
category, theagrrenvironmental auctionghis thesis sought also tambrace the second category,
dealingwith adverse selection through contract menus. Thugyrttdem of farmersO reintagr
environmental polies has beenalso framed in the context of contract theory, prowndi a
methodological analysis and a theoretical mo@lel. seeChapter2 and 3), allowing a better

understanding and representation of the problem.

The remainder of the thesis is structured as follows. Chapter 2 presents a review of th
relevant literature on the background of Contract Theory and Auction Theory applied to Agri
environmental policies in Europe, United States and Austratiaitantroduces the framework of
policy tools and design options for more eeffective agrienvironmental policy in real life.
Chapter 3 presents the theoretical auction and contracts model and it describes the benchma
assumption. The proposed methlogdges, the data collection and empirical analysispresented
in chapter 4. While 5 presents and interprets the results of the models providing an analysis of ti

consistency of the research with previous studies, chapter 6 illustrates the conclusions.



LITERATURE REVIEW

1.1 ADDRESSING ENVIRONMENTAL ISSUES IN AGRICULTURE: THE MEASURES ADOPTED IN

EUROPE, UNITED STATES AND AUSTRALIA

In the recent decades, there was an increasing attention abeathdgrnmental issues in
most of the OECD couries (Baylis et al., 2007)The Europe&n Union the United States and
Australia (AUS) have placed increasing effort on &mwvironmental programes introducing a
large number of policy measures to purchase environmental goods and services from rur.

landscapes.

Some of these progranes have been specific designed to the agricultural sector, while others
have been introduced as a part of broade¢ional environmental progranes. In this thesis, athe
policy measurgin the context of a single government prognaerand usually procurement on
behalf of the publicare broadly categorised as agnvironmental measures, but the analysis is
focused aly on the measure designed for agricultural issues. Some of the policy measure
introduced for noragricultural issues that may have some environmental outcomes are beyond th

scope of this research.

According to Eurostat, the EU annual expenditure amne@gironment measures, under the
Common Agricultural Policy (CAR rose from under 100 million euros in 1993 to over 3 billion
euros in 2010. Also in the US there was a progressive increase-ghn&gonmental payments, but
occurred in different step®rior to 2002 the majority of payments was devoted to land retirement
progranmes. After the 2002 a first change occurred with the Farm Security and Rural Investment
Act (2002) when the funding for agenvironmental measures were extended on cropped and
grazing lands. Then a significant reform took place in 2008 as part of the Food, Conservation ar
Energy Act (FCEA2) with a second extension of the previous support. The 2008 Farm Act re
authorizes almost all the 2002 conservation progresnincreasing th spending by nearly USD 8
billion. After these first policies focusn land retirement programes, there waa progressive shift
toward environmental protection of agricultural lanthe main US agfenvironment programes
are the Farmland Preservationogram (FPP), the Grassland Preservation Program (GRP), the
Environmental Quality Incentive Program (EQIP), the Wetlands Reserve Program (WRP), the
Conservation Reserve Program (CRP) and the Conservation Technical Assistance (CTA). Tt



supportto these protganmes has risen from US$ 2 billion per year in 1997 to almost US$ 4.5
billion per year in 2012 (Congressional Budget Office, 2012; FAO, 2010).

In terms of financial support to natural resource management pnogsmustralia is in a
different situationrcomparing to EU and US, due to the lower contribute of agricultural subsidies to
the conservation programes. According to OECD Stat Extracts, in the 2012 Australia had a
producer support of 2% of gross farm receipts, which is well under the 20% of tagea@ECD
countries (EU almost 23% and US around 10Ph)s meanghat the support of aganvironmental
policies in Australia has required redirecting funds from other areas of public expenditure. The
AustraliaOs major national standalone natural resource progsaare the National Landcare
Program (NLP), the Caringoff our Country, as well as the National Action Plan for Salinity and
Water Quality (NAPSWQ) and Natural Heritage Trust (NHT). According to Hajkowicz (2009), the
total financial support for these prognames has risen from the first starting funding package
A$360 million in the year 1990/1991 to A$ 6.51 billion in 2013. Confirming this trend, the planned
expenditure for the continuation of the Caring for our Country program after 2013 is still high,
amounting to A$ 2.dillion over the next five years, fro 201314 to 201718 (Australian
Government, 2013).

Despite most of these prograres share the objective of improving the environmental
performance of agriculture, they differ both in their specific objectives and in their implementation.
On the one handhere are policies that try to address several specific objectives at the same time i
order to reflect the complex interconnection of @mvironmental effects (e.g. improving soil
quality, water quality, biodiversity and cultural landscape). On the bted, there are policies that
define easily general objectives but then lack of a precise definition and measurement of th
specific outcomes (e.g. the environmental benefits, the economic and social impacts). Many policie
focus on specific farming praces on farmland (e.g. input reduction), other focus on land
allocation to improve grassland, extensive pasture and green coverage, and other are based on |

retirement through more restricted conservation measures.

Several factors influence the natwkpolicy objectives and priorities, namely: the specific
environmental values, the nature of property rigiotsnectedo the use of natural resources and the
societal concerns related to environmental issues. Consequently, the applied mix of polic
instruments reflects the heterogeneity of these factors.

According to Vojtech (2010) the most applied instruments can be classified as economit
instruments that focus on cost and benefit of alternative actions open to farmers in order t

influence their behawur and improve the environmental outcomes. Other categories include the



regulatory measuse the cross compliance approaches, the community based measures and tF
advisory and institutional measures (e.g. including research and development, technice

assstance/extension).

In the economic pool, there are instruments that aim to motivate farmers to change thei
farming practices providing agenvironmental payments. The uptakdhasemeasures j3n some
casesenforced by regulations and supportedrijestment subsidietlnder the economic category
there are also other policy instrumendsach as tradable rights and quotgenerally targeted to
specific environmental vulnerabilitand environmental taxes and charges applied on the sale of
inputs idemified as having a potentially adverse impact on the environment (e.g. taxes on pesticide:

on fertilizer).

The main types of policy instrumenthat wereadopted to address environmental issues are
providedbelow for the three analysed countries (iTable 1). The information ascollected from
the OECD Inventory of Policy Measures Addressing Environmental Issues in Agriculture.

Table 1. Measures addressing environmental issues in agriculture in EU, AUS and US

Measure/Country EU AUS usS

Regulatory Requirements +++ +++ +++
Environmental cross-compliance +++ NA +++
Payments based on farming practices +++ + ++
Payments based on land retirement + NA +++
Payment based on farm fixed assets + + +
Environmental taxes/charges + NA +
Tradable rights/permits NA + +
Technical assistance/extension + ++ ++
Community based measure NA + NA

NA not applied; + low importance; ++ medium importance; +++ high importance;

Source: Vojotech (200@ndown elaboration.

EU, US and AUSmostly rely on regulations to address environmental issues in agriculture.
Policy and regulatory measures are used to prevent the negative impact of agriculture. Over tl
time, these requirements have generally been applied more broadly, awh@ness of the

environmental risksncreasedthey have become more restrictive. Most of these regulations are



related to the use of agricultural input ranging from outright prohilsititm input standards and
resourceuse requirements. These requiretseconstrain environmentally sensitive areas, or areas
with higher environmental values (natural reserves) as well as in those close to densely populat

areas.

Besides the regulations, specific environmental issues are addressed mainly throug
environmerdl progranmes targeting specific areas. These progresn may receive support by
shortterm financial assistance in order to facilitate the local group initiatives in which farmers and
landowners can patrticipate to improve the environmental sustainabitityha seHreliance of the
agricultural sector. Other financial support to this type of initiatives may also be provided in the
form of the technical assistance and extension, in which the support goes to investments
infrastructure and ofarm investmats. In this type of policy instrument, greater attention is
generally placed towards improving th@owledge baseelating to environmental issues in
agriculture in order to induce voluntary changes in farming practices and improve the
environmental outaoes. For example, most of the US agmvironmental programes support the
technical assistance on farndffering contracts that range from 1 to 10 years. The BG8P
provides assistance of up to 75% of the cost of nutrient management, manure managewsdht,
as integrated pest management, irrigation water management, and wildlife habitat manageme
(Vojtech, 2010). Similar approaches have been introduced in Australia within the combasaty
instruments. These measures support collective action tessddnvironmental pollution targeting
farmersO mutual self interest in environmental conservation in a specific catchment area and me

use of local expertise in solving environmental problems.

Moreover, the European Countries and the United States imglemented measures linking
minimum environmental standards to agricultural support pragegnsuch as environmental cress
compliance. Crossompliance measure requires farmers to fulfil specific environmental practices
or environmental performangein order to be eligible for payments from specific agri
environmental programes. Baylis et al. (2007) consider this instrument as a form of compensation
for increased regulation. In such schemes, payments are provided upon the respect of cert:
environnental constraints or with the provision of a certain environmental outcome. While cross
compliance is a significant condition for the US agmvironmental policy since 1985, the EU
crosscompliance principle was first incorporated into the Agenda 20@@me&nd then developed
under the 2003 Common Agricultural Policy (CAP) refarmtil it becamecompulsory from 2005
(Council Regulation N0.1782/2003 and Commission Regulation No0.796/2004 later replaced b
regulation 73/2009). Under the CAP reform, all bemafies of Pillar 1 direct payments are obliged

to respect specific environmental standards (e.g. respect of maximum permitted volumes ¢



fertilizers per hectare) and to keep land in good agricultural and environmental conditions (e.c
maintenance of sodrganic matter and soil structur&yithin this horizon, farmers are encouraged

to play a positive role in the maintenance of the countryside and the envirommigngt the same
time, these objectives can only be maintained with enhancing compliamcerdeently the full
compliance has been introduced) with environmental laws by sanctioning tiiespaact of these

principle and laws by farmersyen reducing the support payments where it is necessary.

Progranmes providing payments for the retiremeaftagricultural land from production have
been implemented mostly in the United States and in the Europeanie®ufttiese programes
provide payments for the conversion of agricultural land to wetlands or forest. The economic
rationale is to use theseogrammes as a trade friendly means to transfer income to farmers
encouraging them to remain on the land even though no output is produced (Baylis et al., 2007
The major land retirement program in the US is the CRP that was introduced under the 1985
Food Security Act. The CRénrolsfarmers in 10 to 1fyear contracts to retire land from production
and provides in return an annual rental payment. Moreover, under the 2008 FCEA reform the lar
retirement programes continue, with a focus on wetlands. In the European Union the forestry
scheme introduced under Council Regulation N0.2080/92, currently regulated by the Rura
Development Regulation (N0.1305/2013), provide incentives for the afforesttiagricultural

land.

In addition to payment for land retirement, the agwironmental payments have been widely
used in the policy mixes of the three countries to induce farmers and other landholders to addre
environmental problems (e.g. reduceagn pollution, reduce the amount of pesticide used) and/or
to promote the provision of environmental goods and services associated with agriculture (i.e. Tab
2).

Table 2. Agri-environmental payments applied in EU, US and A 3008

Programme/Country EU usS AUS
Land improvement (liming, soil erosion prevention) X X X
Payments for nitrate reduction X X X
Nutrient management plan X X X
Extensive crop production X

Organic Farming X X

Integrated production X

Reduced Tillage/Mechanic weed control X X



Crop rotation X X

Green manure crops X
Green set aside/fallows X X X
Catch crops, green/winter cover X X

Extensive management of all land X X

Extensive grassland management (pastures/meadows) X X
Conversion of arable land into grassland X X
Grassland/biodiversity/habitat schemes X X X
Biodiversity — local breeds X

Biodiversity — local species and varieties of crops X

Maintenance of wetlands and ponds X X
Protected environmentally sensitive areas X X X
Shelter belts/buffer strips X X X
Landscapes elements/Amenities X

Maintaining and improving ground cover X X

Source: Vojotech (2007) own elaboration.

These instruments combined with a large variety of-agvironmental measures are related
to the support of sustainable forms of farming. From one country to another there are difference
concerning the type, the level of payments and the mix of poli@sunes selected to address the
environmental concerns. Some authors (Engel et al., 2008; Claassen et al., 2008; Dobbs and Pre
2008) referring to the EU agenvironmental payments draw near them to payments for ecosystem
services (PES). However, Bayks al. (2007) highlights that this class of EU policy instruments,
including crosscompliance paymentspuld be broader than the class that meet the requirement of
the PES definition made by the Centre for International Forestry Research (CIFOR, 2005). Fc
example, the EU agenvironmental payments are frequently not well defined, while the CIFOR's
definition requires that the environmental services be “defined'.



1.2 AN OVERVIEW OF THE MAIN POLICIES TO MANAGE AGRI-ENVIRONMENTAL PAYMENTS

Several factors can have a role in the definition and implementation of the payment scheme
under the various polichorizons From the one hand, some differences might be attributed to
different factors endowment, such as land. According with FAOSTAT (2012) and EUROSTAT
(2012), the EU has 186 million ha of agricultural land with a population of 504 million, while the
US has an agricultural land base of 408 million ha, and a population of 317 million and Australic
has 405 million ha of agricultural land with a population of 23 million. However, there is just a little
evidence of correlation between the relative scaafitgnd, intensive agriculture and the associated
environmental problems both in EU, US and in AUS (Bayiisle2004). From the other hand,
citizensO preferences and farm characteristic, such as the average farm size and the produc
technologies candve an influence in the type of policies and instrument chosen to address the

environmental concerns.

From a policy designperspective other factors contribute to define the type of payment,
namely: policy targeting (e.g. the policy target a specific area or needs), the time duration (e.(
medium, long term), the basis of the payment or the implementation criteria (e.g. based on inpt
use, payment per area/head, resource retirementcoramodity outputs) and definition (e.g.
valuation of a specific project). Payments are generally based on fixed rates for a region. Oth
bases conside fixed share of the investment cost or the resuk competitive tender (e.the
accepted bid in aauction). Many agrenvironmental payments tend to be linked to land or to other
factors of production, while others focus on farmersO practices. Vojtech (2010) and OECD (200!
classified the various tygpof payment in three broad categories, namely: payment based on farming
practices, payment based on farm fixed assets and payments based on land retirement.

With regard to the payment based on farming practices a description of the major agri
environmenth policies is provided in order to identify the main policy characteristics and the
fundamental differences between the EU, the US and AUS. These differences can have a dire
implication both for how efficiently the agenvironmental programes through e agri
environmental payments provide environmental services and for their relationship with other policy
instruments and other forms of farm subsidies (Baylis et al., 2007). Undéngtdhne policies
bargainsbelowthese programes may indicate whethemnvironmental benefits can be achieved in

a more efficient manner.

The European aggnvironmental policy, is characterized by a predetermined set of

management prescriptions (measures) focused on fixed payments to implement mor



environmentally friendlydrming practices going beyond those required by regulation (Engel et al.,

2008; Baylis et al., 2007). The agmvironmental measures, based on the subsidiarity principle,

were first established in 1985 under the regulation No 797/85. The scope waswthednegative

impacts of the EU agricultureéo encourage the production of positive externalities and the

preservation of the other relevant agricultural function (i.e. Table 3).

Table 3. The function attributed to Edgriculture

Environmental externalities

Food safety

Positive

Open space preservation
Landscape conservation
Reduce city congestion
Protection ofgroundwater
Control flood and water damage
Control of soil erosion

Soil conservation

Biodiversity conservation

Creating wildlife habitat

Negative

Production ofodours

Percolation of pesticides, fertilizers and animal manure
Groundwater salinization

Soil erosion

Biodiversity Loss

Genetic pollution

Toxic gas emission

Reducing habitat

Increasing food availability
Food security

Increasing food quality and health

Rural Development

Improvement of farmers' income
Support of rural employment
Preservation of remote areas

Provision of recreational facilities,
health and rehabilitatioservices

agritourisr

Protection of small business structures
Custody of rural traditions

Preservation of cultural heritage

Animal welfare

Source: Velasquez (20Q8artolini (2007)

The Regulation No 797/85 was directed to improve the efficien@gotultural structures

andat the same time the Art.19 had provided the possibility for the EU member states to support tr



introduction of special agricultural regimes in environmentally sensitive areas. Then the Membe
states basing on various natiomalorities and environmentally sensitive areas determined the
implementation of the agenvironmental practices. Later in 1992, under the MacSharry reform of
EU agriculture, the member states were required to implementemgronmental payment
programmes within Pillar 2 of the CAP, under the Agenvironmental Regulation (No 2078/92)
providing the overiding framework within which the subsequent agmvironmental payment

progranmes have been developed in each member states.

Compared with the previoume, the Regulation No 2078/92 was made mandatory for all
member states. The Art.2 conceded the implementation of a greater number of measures than
previous regulation for each Member States subjected on various types of commitments.

The proposed commmtents were divided into seven areas of intervention in turn divisible
into measures to reduce the negative externalities (A, B, C, D, E) and measure for the creation
positive externalities (D, F, G). Within the Art 3, the regulation asked to each metates to
develop Regional programes with a minimum duration of five years. Then Member states were
obliged to implement at national and/or regional level all the proposed commitments. Fhe agri
environmental payments were stated directly in the reguolatithin a maximum cap, based on the
type of crop, on the type of agricultural practice and on the type of action to undertake.

Still in contrast with the previous regulation, the Regulation No 2078/92 increased the EU co
financing share, up to 50% in n@bjective 1Regions and up to 75% in Objective 1. Moreover,
this policy was less targeted than the previous, since it contained measures that are mc
heterogeneou@artolini, 2007)

With Agenda 2000 the agenvironmental measure were definitively ddesed as a part of
the EU Rural Development Polignd integrated under the Rural Development Regulation (No
1257/99). The EU Rral DevelopmentProgramme (RDP) 20002006 aimed to promote structural
change of lesfavoured regions (Objective 1) and to soppmeasures for the soesmonomic
conversion of areas facing structural difficulties (Objective 2) within three main thematic Axes:

- Axis 1 improving the competitiveness of the agricultural and forestry sector
- Axis 2 improving the environment and the otiyside;

- Axis 3 improving the quality of life in rural areas and encouraging diversification of the

rural economy.

The thematic Axes are then developed on five areas of support, namely: support th

modernization of the structures, support the environrh@néetices, support the development of



infrastructures and services, support the economic diversification and support the income ¢
underdeveloped farms. The agnvironmental measures were included ingi@ronmental Axis 2
with the objectives to suppt extensification and incentive more environmentally friendly farming

practices that preserve natural resources, provide landscapes services, improve the biodiversity.

From 20072013, the Commission Regulation (Ec) No 1698/2005 provided the EU policy
framework for the agenvironmental payments aiming to improve the integration between the
Rural Development policies with the sustainable development strategies (Goteborg meeting) ar
other EU polieesfor increase the competitiveness (Lisbon meeting)s Tégulation maintained the
same objectives and structure of the previous, but has introduced two elements of novell
(Bartolini, 2007). The first one was a programming period of seven year in order to align the rura
development policy with the other aguitural policies. Then it introduced a fourth horizontal Axis,
namely the leader. Axis 4 was developed with the scope to improve the agricultural employmer
and farm diversification within a focus on local strategies. Compared with the previous regulation
the agrienvironmental measures (AxB remain in the prevailing form of payments for the
production of environmental goods and services covering the environmental dimension o
sustainability (FAO, 2010). Currently regulated by the Council Regulati@) 1B805/2013, these
measures are implemented through voluntary schemes largely designed by national/region
governments to address specific local agricultural, natural and cultural issues. Voluntarily, farmer
commit themselves for a specific period (ex@nimum duration of five years except for letegm
seat aside, which is for a period of at least 20 years) to adopt agricultural management practices tl
reduce environmental risks or help maintain the cultivated landscape (Uthes et al., 2010)i-The ag
environmental payments provide the incentive to participate, which the national/regional
administration establish based on the additional costs and income foregone (plus transaction cos
that the farmer bears due to the uptake of the measure. lelbinag, the European Union with EU
member states financially suppoférmers to provide environmental goods and-&gsiem services
across the EU. The EU member countries developed a wide range of national and region
progranmes to support less inpuntensive farming practices (i.e. low use of fertilisers and
pesticides) includings follows:organicfarming integrated production, extensive management of
grassland (i.e. livestock grazing with restricted uses of fertilisersl@mdstocking densities),
biodiversity and the cultural landscapes. The albmogasures are mostly referred to productive land
management measure applied under the rural development pnogg&0062006 and 200-2013.
However, there are other types of EUiagnvironmental payments directed to smoductive land
management, such as set aside measures, the maintenance of the countryside and landscape fee



and measure to preserve biodiversity in most vulnerable sites under the Natura 2000 as well as otl
linked with the Water Framework Directive (Directive 2000/60/EC).

In the United Statesas mentioned abov#je firstwave of agricultural policies wamostly
focused on land retirement. Thus, it was only during the third major shift on land retirement
programmes (Claassen et al. 2008), within the CRP, that there has been an evolution towards
multi-objective programme aiming to produce several environmental benefits beyond the main
concern for soil erosion and productivity (Feather et al., 1999). Gongydust the CRP payments
mechanism, the US agenvironmental programes appear more centralized than the EU
counterparts. For example, the CRP assure that bids from farmers being evaluated using
environmental benefits index (EBI) applied acrossehire nation (Hajkowicz, 2009). The use of
such environmental indices to rank contracts offered by farmers in terms of environmental cost ar
benefit (Claassen et al. 2008), is much more widespread in USW8Adhan in the EU. While in
the EU member states the agnvironmental policies have the additional objective to support the
Rural Development through the compensation of farmers for the provision of positive services an
goods, produced by agriculture, thiS agrienvironmental payments are linked to agricultureOs
negative externalities (e.g. soil erosion or nitrogen surplus), based on a cost share and incenti
basis. The CRP has begun in the 1930 with a focus on soil protectido r@ddice the production
of certain crop that were in excessf supply.Likewise, beginning in the 1936, the Agricultural
Conservation Plan (ACP) firstly focused on soil conservation structures, then it has been only moi
recently that it funded a broad range of amvironmendl activities.From the mid1980 the the US
polices have been widened to include the reduction of agriculture water pollution and ensuring thi
farming does not result in the draining of wetlands and the loss of wildlife habitat (Claassen et al
2008). Fom 1996, the ACP was combined with a number of small pragesno form the EQIP
which approaches multiple environmental objectives. Under this scheme, the Conservation Securi
Program (CSP) established under the 2002 FSRI Act, provide payment fongdoptnaintaining
several farming practices. CSP focuses on one or more vulnerable area where providing thr
different tiers of participation based on contract length and total payments. Alongside to the
national programmes' evolution, the same emphasislachanges has been posed on conservation
progranmes at state federal level (i.eeduction of negative agriculture externalities and provision
of public good).

The US programmes attentionto the negative externalities is reflected on more targeted
policies. While the EU programes address a wide range of externalities, the US focuses mostly on
water quality, wildlife habitat and soil quality. Furthermore within US-agrironmental schemes

the agrienvironmental payments are generally conditioned to the achievements of enviednmen



outcomes (e.g. in the case of the CRP the environmental outcomes are measured by the EBI inde
While the European policy assumes that, less intensive farming reduces input use and therefore
negative externalities, the US policy pays more dirdothythe achievement of the environmental
objectives. The degree of targeting will determine how well a prageameets their objective
(Hodge, 2000). The US and AUS policies focus on payments to reach environmental abjective
measured by the quaméis of environmental services produced. On the opposite, The EU payments
are tied to input reduction or technology use. The US CRP and AUS BushTender pregimm
previously mentioned, uses EBI index, which constituted a detailed targeting instrument. The inde
is used to impute the environmental services expected from ceasing to farm a certain field (FS/
1999; Babcock et al., 199By contrastto receive the payment in the Eitlis generally sufficient

to commit to use inputs and/or technologies that haen lwesigned as environmentally friendly.
The same payment is received either participation are provided in sensitive area or in area whe
change will have a little environmental impact. However the CRPOs higher degree of targeting ha:
larger informatiem cost, which might raise the problem of the balance between the economic
efficiency and environmental achievements. To calculate the EBI index, the US government
requires detailed information on environmental characteristics of the applicant fields)atibm

on the benefits produced and a specific weighting of the objectives. At the same time, there a
cases where benefit of one or more action are difficult to quantify and/or measure and it is possib
that targeting the externalities may result iwée environmental services than targeting the input.
Environmental coseffectiveness has been an important criterion in the development of US agri
environmental policies. Osborn (1993) argue that in 1990 the US Congress authorize:
environmental codbeneft targeting in CRP and Classeen et al. (2008) that in 1996 the Congress
directed the USDA to maximize environmental benefit per dollar of prageexpenditure in
implementing EQIP. The benefit maximization implies that the payment must be targeteseto tho
combinations of practices and land that yield the greatest environmental benefit per dollar of co:
and making those payments in amount necessary to encourage the production of the desir
practices on the targeted space of land. To reach this obj#aiyeiblic managers need to identify
those combinations of land and practices that would yield the greatest combinations o
environmental benefit relative to cost (Babcock et al. 1997; Classeen et al. 2008).

The different views about agriculture extertial in both EU and US influences the different
approaches to the aggnvironmental payments. Baylis et al. (2007) argue that European perceive
the highest environmental value for the land when used for farming, while US policy has
demonstrates that land perceived to attain a higher environmental value when is taken out of
farming and returned to its natural state (Dobbs and Pretty, 2004; Hellerstein, 2002). For this reas



a significant fraction of the EU agenvironmental payments is targeted at ting land
abandonment in Europe (Baldock et al., 1996), while farmers in the United States are often paid
return farmland to its native state (e.g. within the CRP prograiend the Wetlands Reserve
ProgrambWRP). However the Farmland Protection Progreanamed in the 2002 Farm Bill as the
Farm and Ranch Lands Protection Program (FRLP), provides financial support for the purchase !
conservation measures with the aim of helping farmers and ranchers to maintain productive the
land. This programme was ceated with the purpose of limiting the urban sprawl, thus st ha
determined an allocation of the land to States focusing on the different pressures on agricultur
land. In contrast the EU agenvironmental programes encourage participation in remotedan
mountainous areas (Baldock et al., 1996).

The Eu agrenvironmental policy focuses on externalities that areproguct of the
intensification of farming (i.e. the use of too many #emd inputs per unit of land), whereas the
US policy focuses mainlgn the byproducts of extensification of agriculture on marginal (i.e. use
of excessive amounts of environmentally sensitive) land (Baldock et al., 2002). This difference ca
be stressed comparing the US EQIP prognawith the EU RDP. The first subsidizéamers to
install manure storage and fencing system, which allow higher stocking rates, while the secon
support farmers for decreasing their stocking rates.

Thus, both the EU and the US agnvironmental programes are characterized for a

differentfocus on supporting extensive and intensive agriculture (Table 4).

Table 4. Support extensive vs. intensive agriculture

Programme target EU usS
Reduce intensification Chemical reduction payment: None
payments for organic farming;
Reduce extensification None; exception for som CRP; CSP; WRP
biodiversity payment; Sodbuster; Swampbuster;
Support intensification LFA payments for intensive EQIP (payments fol
(limiting pollution) production in Italy and Spain  confined animal)
Support extensification LFA payments; payments fc None
nonabandonment
Support move from intensive to Payments for low stocking rate None
extensive
Support move from extensive to None None

intensive

Source: Baylis et al., 2004 own elaboration.



Another difference between the analysed countries derived from the differentiation of
payments by opportunity cost. In some of the mentioned AUS and US progsagpayments are
determined through competitive auctions, which require submitting bids based on EBI index
Contracts are then allocated based on the highest benefits for leaSimosttarmers are unlikely
to submit a bid, which is lower than the amoahiprofit foregone due to the participation to the
agrienvironmental measures, the opportunity cost is taken into acddawever, in the EU,
enrolment is voluntaryThus, irmers are offered an amount per hectare based on the individual
member stateQsalculation of the income foregone and additional cost resulting from the
commitments COM, 20035.

The current major Australian aggnvironmental programes are also developed within a
gradual evolution in the regulation and policy design started frometry large federal
progranmes and directed towards the creation of new regional institutions and direct paymeni
systems for environmental stewardship. Currently the natural management is determined by fou
governance level: Federal, State/Territory, lloead Regional. Each level is creating its own
policies, plans and legislation resulting in a complex governance environment. According with
Hajkowicz (2009), the Australian natural resource prognasnassociated with agriculture are
mainly focus on securg healthy and productive landscapes, which supply multiple environmental
goods and services. To address these wide objectives, the various AUS pregjriamcus on
several externalities with an approach thatlvaclose to the El¢ounterparand even lestargeted
than the USnes However the evolution of such policies starts from the early 1990Larttdcare
Program(the first AUS standalone natural management progregnsince previous programe,
such aghe National Soil Conservation Program (NS@#®jtrun from 1983 to 1989, was mostly a
research and advisory prognam@ The objective of Landcare were to raise the awareness of the
community regarding land degradation problems with a focus on creating new partnership, a
improved policy environment and miwibute to sustainable agriculture (AFFA, 1997). However,
despite this early focus on the negative externalities linked with agriculture within a community
framework for the implementation of prograres, it has been only after a second phase of the NHT
programmethat the Australian Government started to trial the potential of mbdsstd instruments
towards a direct payment system. A key development occurs in the 2002 within the Nationa
MarketBased Instruments (MBIs) Pilot Prograra where a wide rangef dVBls were explored
focusing on devolved rent or auction. Many prograes), such as the Busfender programe, the
West Australian Conservation Auction, as well as the New South Wales Environmental Service
Scheme, The Queensland NatureAssist programand the Liverpool Plains, involved direct
payments to landholders for the provision of agvironmental goods and services. Auctions have



been developed to involve farmers and landowner participation & datlinity control, nutrient
balance and improveiodiversity (Stoneham et al., 2003). The Australian auction progesm
likewise the US CRP and EQIP prograies are based on competitive tendering, where farmers bid
for contracts that generally request the provision of environmental outcomes or cooservati
services. Once all the bids have been received, are then evaluated and measured by a weigt
multi-criteria index such as EBI index. Latalcahmann andran der Hoomsvoort (1997) argue that
auctioning conservation contracts as a means of creating séokegtublic goods offergrom the
buyerOs point of viewignificant advantages in terms of cost effectiveness compared to a simple
fixed-rate payment scheme. Empirical studies (Glebe, 2008; Schillizzi and {latanmnn 2007;
Stoneham et al., 2003) highlights that cost reductions through conservation auctions can t

substantial, though the scale of saving depends crucially on the specific auction design.

According toLankesterand Greiner(2007) there arelsovariations to this policy approach
For example,n the Burdekin Dry Tropics of North Queensland under new schemes, farmers car
swap debt in exchange for conservation services. These approaches are similar to the previous
are much more targeteddinvolve a clearer statement of outcomes and more sophisticated mean:
of measuring benefit (Hajkowicz 2009). In Australia, the success of auction sche&mes
contributed tathe development of an Environmental Stewardship service package announced as
separate programe (Australian Government, 2007). This programhas been integrated in the
Caring for our Country programe, which amalgamates the NLP and NHT. The Stewardship
progranme has been applied in a specific region (e.g. thedron woodlands maly within New
South Wales) within a more targeted approach in order to obtain more tangible and directtresults.
involves direct payment to farmers and landholders under competitive tendering for the provision ¢
a range of environmental and biodiveystionservation measures and social serviddsreover,
Land for Wildlife and Trust for Natureare other examples of Australian schemes that facilitates

farmer€commitments to biodiversity conservatiq@@toneham et al2008).

However there are also BS programmes that involve the provision of fixed payments. For
example,under theNHT Bushcare programe, paymentsare offeredto farmers on a fixegrice

basis, for fencing and management of remnant vegetation.

Despite the wide ranging and increasing experience with the use eénagonmental
payments, according with OECD (2002) the evidences of theiretiestive application and
impacts is often quite limited. The Australian National Audit Office in 1993 2008 in the
evaluation of Landcare and NHT prognaes highlights several problems of evaluation regarding
the lack of operational objectives that determines difficulties to quantify their intended outcomes



and lack of targeting, monitoring and evaluatexgpenditure. Similar problems have been found in
the reviewing of the EU and US agmvironmental policies (GAO, 2006; ECA, 2006; ANAO,
2008). The European Auditor have reported observations about a general lack of effective eligibilit
condition, seletdn procedures, as well as a lack of targeting, monitoring and difficulties to obtain
reliable information from the evaluation system of Elg¢ RDP 20002006. Due to the criticized
lack of clear objectives, the neRural Developmentegulation requires thexplicit definition of

clear objectivesand an ex ante (before programs), mid-term, and ex post (after prograre
evaluation (COM, 2000). Moreover, from the last programming period-2003 a Common
Monitoring and Evaluation Framework (CMEF) for monitgr and evaluation of all rural
development interventiohasbeen institutedSimilar problems have been found aisdhe Unites
States TheGeneral Accounting Office found several deficiencies regarding the mechanisimn used
the EQIPto allocate funds amongst States.

The problemsof measuring and valuing outcomes and the difficulties to link public
expenditure to outcomebkatemerged in the three countries, constitute a part of the main debate on
the effectiveness and efficiency ofjreenvironment measures. Other inefficiencies of -agri
environment paymeni&ngel et al., 2008¥ocusing on the EU level, cae lenumerated below: a)
limited information about measures; b) high administrative burden; c¢) absence or lack of monitoring
on farmers' commitments; d) lack of information about actual compliance astiarmersO rent

e) poor spatial targeting.

The first two points may result oifficulties for farmers to access and properly use the funds.
The third point, concerning the lack monitoring, may give rise to cheating with regard to the
prescription of the measures (Ohl et al., 2008).

The fourth point regards cases where the public administration has a lack of information abot
farmersO compliance costs, which can in turn rasaltniscalculation of paymerasdresultingin
farmersO renWhen the proposed payment is below the farmersO participation cost, according 1
Engel et al. (2008)t is insufficient to induce the adoption e environmentally friendlyfarming
practices. In the opposite cases, when the payment is greater than the actual compliance cost, it
generate arent for farmes. In these cases, the presence of information asymmetries about
compliance costs, between the regulator and the farmees not allow the regulator to set a proper
level and differentiation of payment, hence generating profits for all those farmers who have t
cover compliance costs that are lower thanpiwposed paymenthis problem of farmersO rent,

which represestthe focus of this research, will deepenedh detail in the next chapters.



Finally, Uthes et al. (2010) identify poor spatial targetingpas of themajor cause of the
deemed low effectiveness of AEMs. The absence or weakness of spatial targeteguttefrom a
lack of knowledge about the main local needs and environmental vulnerability. Moreover, pool
spatial targeting occurs when these measures are applied uniformly throughout the geographic
area and farm typedhis resultsin alack of the prgranmes to take accounof areas where the
environmental benefits are higher. It mayoaieflect casesin which paymentsare directed to
practices that would have been adopted anyway, genemtivesteful use of public resources.
Finally, lack of targeting may hinder its potential contribution to cost reduction, as targeting could
support an attempt to balance concentratodnthe supportin high environmental and low
compliancecost areas to pure a coseffective application of the measures. To improve the
targeting of tlese measure by focusing on the main local concerns, the local administration needs
to set and identify zoning and target provisions in the policy/measure design. Howe@ndess
entails higher public transaction costs and l¢éadscrease thadministrative burdes) as compared
to a lower targeting effort.

Many factors can have a role in the choice of a particular targeting approach, such as
administration costs, budgetvailability, and spatial variability in terms of benefits and costs.
WYnsher et al. (2006) remind us that the limit for each reasonable improvement is given by th
amount of transaction costs required by additional data needs and changes in administrati
procedures. The literature on targeting issues includes a set of various priority or eligibility criterie
applying to the measures, mainly based on population density or the amount of inhabitants of tt
municipalities. Uthes et al. (2012) distinguish eliéint approaches to targeting mechanisms, which
range from relatively simple approaches based on benefit, cost targeting, eligibility criteria only, tc
more complex and selective targeting mechanisms based on zoning policies, or scoring systel

such as thene provided by the EBI index under the CRP and Bush Tender progsam

1.3 AGRI-ENVIRONMENTAL PAYMENTS DESIGN WITH LIMITED INFORMATION: DRAWN LESSONS

ABOUT POLICY DESIGN OPTIONS FOR REDUCING INFORMATION RENTS IN REAL LIFE

As emerged in the threanalysed countries, aggnvironmental schemes face many
challenges since it is a complex task to link expenditure to outcomes, measuring environment
effects in practice, selecting the appropriate environmental target and evaluatiafjemtiisteness.

Implementing a relatively cost effective agnvironmental programe requires a great deal of



information on potential environmental benefits and the adegyatem of incentivesTwo main
features are common to agmvironmentalschemes in EU, AUS and3JAccording to Wunder
(2005), Ozanne and White (2008), from the one hand there wlinatary participation of farmers
thatrequires an economic compensatiorterms of agrenvironmental payment§rom the other
hand, the participation involves a mgeaent agreement or contract between the farmers and the
government. Agrenvironmentakontracs must specify thegricultural practiceshat the farmers
must carry out to produce environmental benefits and the minimum level of payment that farmer
would be willing to accept in return for taking action in order to obtain these befddfe@s:oluntary
transaction generates by the agmvironmental schemes must accompaniedith a welldefined
environmental service that is being purchased by the govetranether public agencies from one

or more farmers. This second feature of -@gwironmental contracting represents one of the most
discussed weaknesses of the approach. The contractual relationships are subject to asymme
information between farmerand governmenand can be described by the fact that the farmers
know more about oesite costs and local impacts than the government. Information asymmetries
causethe majordiscussed obstacles to designing and implementing more efficient payments
schemesand make them expensive to run (i.e. a comprehensive literature review of agri
environmental contracting design in the presence of information asymmetry is provided in chapter
of this thesis)Two are the most important information asymmetries in theydes contract. First,

the presence of hidden information or adverse sele(@@bambers, 1992; Wu and Babcock 1996;
LataczLohmann andran der Hamsvoort, 1997; Moxey et al., 1999; White, 2@0iEes because
individual farmers have more information abdb&r individual cost of compliance than the
government (Ozanne and White, 2008). This informational advantage creates the incetige for
farmer to claim compensation payment higher itaown complianceost. More in detail, farmers

use their priva information as a source bargaining poweto extract informational rents from
governments. Seconthe government'difficulties to monitorindividual compliance perfect)yan

give rise to hidden action or moral hazétdtaczLohmann, 1998; Choe arferaser, 1998, 1999;
Ozanne et al., 2001 and Fraser, 200®)ich create the incentive for farmers to seek profit through
noncompliance orthe prescriptions stated in the contradtbus, the question becosavhy these
information rents makes measures expansive to Wihén governmestpay informational rents

they obtain in return less environmental benefit per euros spent than what they could obtain in
contract where the opportunity costs of provide emnmental services and goods are observable
(Ferraro, 2008).

According to Ferraro (2008), theege threedesign approachds reduce both informational
rents. The first rely on costip-fake signals to gathering more information on farmers. This



approachaims to obtain information on observable farsrharacteristis linked with opportunity

costs and usdhese attributes to establish the participation pfibesoil type,thedistance to roads

and marketsthe forest type andhe assessed valusre sme examples of these attributbst are

often correlated with opportunity costadcostly forfarmersto fake Then eligibility criteria carbe

based on this informatioreinforcing the distinction of contract types and prices. This approach
have been camonly use in EU and US agrenvironmental schemes where price have been
differentiated on the basis of targeting mechanism or zoning system to reflects regional difference
in opportunity cost. Furthermore, minimum eligibility criteria can be also useek¢lude the

participation of low opportunity cost farmers.

WStzoldand Dreschler(2005) discuss the possibility of spatially heterogeneous compensation
payments for biodiversitgnhancing landise measures. Their results show that the- cost
effectivenes of uniform payments may be lower than differentiated paymeleisending on the
assumption on cost variability, benefit function and the correlation between them. The egsts of
environmentalmeasuressuch as biodiversitgnhancing landise measuresglearly differ because
of the variations in soil quality, opportunity cefbdr land and the availability of equipment to carry
out such measures @¥%oldand Dreschler 2005). Other works have studied the issue of spatial
differentiation of environmeal policy instrumentgViaggi et al., 2012py analyzing the efficiency
losses with spatibl uniform regulation (see e.dcolstad 1987; Babcocket al., 1997; Errarq
2003; dhstet al., 2002). Thesstudies, focusing conservationeasurestry to incorpoate the
ecological and economic knowledge into the evaluation of conservation instruments through a
estimation ofa biodiversity benefit function Their findings seem to confirm thgresenceof
efficiency losses with uniform payment padis and the needbr alternative payment mechanisms
that consider heterogeneous costswever it is very difficult for the administration to know the
different compliance costand it would be administratively burdensome to attempt to determine
such costsFor this reasgnthe actual payments are designed on the basis of average compliance
costs as uniform between different areas and taryetseven in this casthe regulator does not

necessarily know the correct average.

The second approach develops screening conti@atsluce farmers to reveal their type by
offering a contract for each of the different type of fasrtaat participatesn the schemeThis
approachfocus on the procurement of public goods theory (Laffont and Tirole, 1993), aiming to
analyse the effestof offering to farmers a wetlesigned differentiated contracts scheme, based on
the principles of mechanism desi¢re. for a discussion on the principles of mechanism design
within the relevant literature and economic models see the next se@em)jte the appeal of

screening contraces policy tooldo improvethe efficiency of agrienvironmental policiesthey are



rarely used in practicelue several constraint that limiting their applicatidxccording with
Arguedas and van Sod2011) the main reason for this lack of readrld application depends from

the one hand to thdifficult of the public regulatoto gatherinformationon farmersO activities and
types and from the other hand tiee outcome of such contractswvhich arealways secontiest To
design efficient contracts, the public administration needs to acquire a great deal of informatio
about all the relevant economic characteristics and environmental impacts of the various farmin
activities These characteristics aiid include those relevant factor affecting farmers® compliance
costs of providing agrenvironmental goods and services (i.e. their technology or production
function, their land quality, etc.). Without this relevant information, a first best podioyot be
implemented, because it will always be not incentempatible due to the presence of a certain
degree of information asymmetry. Then, if we shift on incentw@patible mechanism, the extant
literature points out that it can provides a compensg@@yment to the loveost farmers type larger
than the actual compliance cost of this type (i.e. farmers of this typesséll/ea certain amount of
informational rent) and that the level of conservation required to the high type is below the firsi
level (Moxey at al., 1999). Thus, considering these two inefficiencies and adding that this types o
instruments deserve a great deal of effort in the sophisticated calculation that require, the n
benefits of design incentiveompatible contracts seem to ke from their theoretical potential.
Probably for this reason, the attention has shifted towards alterimadtvements;one of these is

the agrienvironmental auction (Ferraro, 2008).

The third approach consider procurement auction in which farmers fordsagri
environmental contracts. Procurement auction, as mentioned above, have been mostly used in-
US and AUS conservation prograres. In these countries the Governments increasingly recognise
the potential of auctions as a policy tool for allocatmgplic resourcesL@taczLohman and
Schillizzi, 20®). According with Ferraro (2008), procurement auctions use bidding rules and
market competition to reduce incentive for farmers (i.e. sellers) to inflate their contract price. In the
US, the competitionsiassured by the limit imposed to the main USDA progresron budget and
acreage enrolment. Through competitive auctions the policy makers can learn what farmers a
willing to offer for prograrme enrolment, which practices they are willing to adopt andtvdwvel
of payment they are willing to accept in order to reduce information rent (Claassen et al., 2008
Unlike screening contracts, auctions do not require the specification of the distribution of farmers
type, since farmers reveal this distributidmough their bids. The major strategy adopted in the
auctiors performed in the US and AUS, for obtaining cost effective prograoutcomes, involves
the collection of the relevant farmerOs information during application and the use of acbsnefit
indices to select programe participants. As mentioned above, the US CRP, represent an example



of a compensation prograne based on benefttost indexes. This prograne remunerates
agricultural producers to provide conservation benefit on environmental serisitigle The
participatingfarmerscanchoose from a menu of practicaébatfocus on longterm (e.g. the menu
include soil conservation meassgreéneasure to improve water quality, air quality, and enhance
wildlife habitas). The Farm Service Agency (FSA) tifie United Department of Agriculture
(USDA) administered the prograne While with regardo the voluntary nature of the CRP, it is
comparable to EU agenvironmental measurefgr the selection and enrolment procedure and the
targeting mechanism, howayas much more selective and competitive (Table 5). Progme@m
application and enrolment follow a screening phase in which eligibility criteria determine which
farmers can apply and then with the provision of #ggrenvironmental payments only the

interested farmers are selected.

Table 5. Screening application and eligibility criteria in the EU, US and AUS -@gvironmental
progranmes

Payment

programme

Regulated by

Eligibility criteria

Additional selection

criteria

EU agri
environmental
payments

US CRP

AUS Bush Tender

EU RDP regulation
and regional rural
development plans

FSADUSDA

Victorian
Department of
Primary Industries

First, eligibility is determined by the objective of tt
specific regional rural development plans refin
through the specific objectives of the single measi
Second crigria of RDP measures generally answeret
the OwhoQuestion, defining who is a candida
participant (e.g. based on the type of business, farr
orientation, age or other factors). Then there is
OwhereO criteria responding to the designatior
exclusion of zones with specific characteristics. Tt
there are criteria that define OWhenO (e.g. indic:
starting date or cutting after a certain date) and
Ohow longO.

Is focused on highly erodible land. Annual sigps and
offers where rankedcaording to the EBI index, whict
is comprised of five environmental factors plus cc
Each of the environmental factors and the cost fa
consist of suHactors related to specific practice
offered by farmers and physical site factors. The po
achieved for each sufactor are added up to calcula
the final EBI. Bids with EBI scores above a cutoff lex
are accepted. The FSA determines the o
acceptability (cutoff level) based on the ranking resu

The first version was a field trial that focused

biodiversity through the improvement of bu:
vegetation. After that trial, the Victorian Governme
have been run the Bush Tender 1, the Bush Tend:
River Tender Auction, Plains Tender and EcoTenc
Pre-negotiated contracts were evaluated according

Different rural priorities
scheme can administere
the measure, rangin
across eachEU region
from a competitive
process based on a scorit
system and zoning
policies to relatively
simple criteria based ol
OFirst come, first serv
principleO.

If different types of land
usage occur an
wighted average ic
calculated. Land that mee
more stringent guideline!
can also be enrollec
through continuous sign

up.

aree




the Biodiversity Benefit Index (BBI) defined as tt
ratio between the product of the conservation ve
score (define the value of the site) and the hat
amelioration score (value of farmerQOs effort) e
cost announced by farmers. Bids were ranl
according to the BBI ratio, from highest value f
dollar bid down, until the budget limit.

Source: own elaboration.

Producers who are interested in participating offer a bid that indicate what land will be
enrolled, what practices will be adopted and the desired payment. Once all bid are collected tt
FSA is in charge to assess the potential benefits and praxaad of selected bidders. Famers were
ranked according to their ability to deliver environmental benefit per dollar of program
expenditure (Claassen et al., 2008). Then the applicati@accepted irthe rank order until the
budget is exhausted or the ageecap is reached. However the selection is conditioned by the
contract term of therogramme. In longterm programme, as CRP, public managers may decide to
reject some current application in order to receive in the future better appbcetiderm of
ddivery of agrienvironmental outcomes. In Victor{fAUS), the Bush Tender trial was carried out
in 20012003 for biodiversity conservation contracts through the improved bush (i.e. native
vegetation) management. In this pilot auction, ecological dataxgrdssion of interest were first
collected and then government officers visited the farm and the land areas discussing managem:
options with farmers. Farmers then submitted sealed proposal including their proposed conservatis
activities and their requad payments (Ferraro, 2008). Bids were ranked according with the
Biodiversity Benefit Index (BBI), from highest value per dollar bid down, until the budget
constraint was hit. Other two conservation auction was performed in Australia, namely: EcoTende
andthe Auction for Landscape Recovery (ALR). Ecotender was an offshoot of BushTender and th
Western Australia ALR presented similar intent aiming to achieve multiple environmental enefit
(e.g. salinity control, biodiversity enhancement and water quality).

Since an auction is no more than a set of rules for determining the allocation of resource:
unfortunately many of the design features described foremgironmental auctions.€. the bidder
asymmetry and multi units of environmental benefilate he standard assumption in auction
theory (Ferraro, 2008)eading the auction mechanism to a less efficient result than the one
predicted by the theoryHowever auction theory still does not provide clear answers about the
appropriate rules for aganvirormental auctions. Policy designers and scientists are researching
with experimental economics and agbased modelling (simulations) the performances of



alternative auction environments. Reducing rents is an important task for the public agents who ai
to maximize the environmental services obtained from their limited bu@gehpetitive bidding
compared to a simple fixegte payment scheme (which is the norm in the EU RDP, though the
option of competitive allocation allowed by the regulation) is a momgtex incentive mechanism

that can be a powerfalpproacho increase the efficiency and potentially effectiveness (assuming a
given budget) of public spending for purchasing countryside goods and s¢mhabés 6) On one

side the outstanding feature obnservation auctions is their potential to reveal, at least partly,
farmers compliance cos{s.e. uniform price auction)On the other side there are an increase
interest from regulators to seek information aboampgliance costFrom the policy design
experiencesanalysed several information about the potential approaches to reduce information
rents can be draw(Table 6) These approaches will be furthanalysedin depth in the next
chapters, from a theoretical point of view and through the analysis of simulation, in order to drav
more targeted information on the design features and on the relative cost effectiveness of su

schemes.

Table 6. Approaches to reduce information rent in agmvironmental contracts

Approach Institutional  Informationa Technical Rent Distortion to Comments
Complexity | Complexity Complexity reduction contracted
services
Target based + ++ + + ++ Good when correlation:
on costlyto- between signals an
fake signals farmers are strong

information acquisition
can be costly; field
examples.

Screening ++ +++ +++ ++ +++ Powerful theoretically;

contracts Technically
challenging; No field
examples.

Procurement 44+ + ++ ++ + Requires competition tc

auctions achieve rent reduction
uncertainty with
repeated format; fielc
examples.

+Low; ++Medium; +++High

Source: Ferraro (2008).



THE THEORETICAL AUCTION AND CONTRACT MODELS

1.4 OVERVIEW OF THE ANALYSED METHODOLOGIES

Chapter 2.2 highlighted different types of incentive problems in-aagironmental
contracting. Most of these are mainly caused by the asymmetric distribution of information betwee
government and farmers. Since the latter know best theagement techniques and the -site
specific production costs, they are considered to have an informational advantage over tr
government. Farmers can use their private information about compliance costs in order to gain ¢
economic rent through the agmvironmental payment established by the contract, which reduces
the costeffectiveness of the measures.

According to Nicita and Scoppa (2005) the explicit consideration of information asymmetries
between the parties involved in the agmnvironment contragefers to the approach of information
economics, in which authors like William Vickrey, George Akerlof, Michael Spence and Joseph
Stiglitz, have created the foundations since the 90s. Following the approach adopted in the:
theories, one of the partiestble contractual relationship, defined as agent (the farmer) has more or
better information than the other, defined as the principal (the government), with respeftteto his
specific characteristics or other external environmental condiflidden infornation), typically
before the contractual relationship (adverse selection).

When the agent has also an informational advantage on the actions taken (hidden actior
which occurs after the conclusion of the contract, we are talking about moral hazardissalbe
the utility of the agent differs from the utility of the principal, it is argued that the agent may exploit
the information asymmetry behaving opportunistically. The fundamental assumption behind this
theory is that the results of the transactimasmnot be traced back to the actions chosen by
individuals or through their characteristics. Uncertainty enables opportunistic agents to conce:
information about their behaviour and characteristics.

With regard to the agenvironmental contragttataczLohmann and Schillizzi (2@) argue
that the adverse selection arise when the agency, which is unable to observe the individual farme
compliance costs, provides to those farmers with low potential for producing high quality
environmental output, an aggnvironmental payment th&t higher than their compliance cost. In



economic terms, the difference between payments and compliance cost generates an econol
surplus for these farmers, while for the other that have to cover greater compliance costs, it beconr
unprofitable to partipate to the measure, but these farnrmeight have the potential to deliver the
greater environmental benefit. Adverse selection occurs also when payments are directed to thc
farmers who have to make less severe changes to current agricultural prastitsgy in lower
compliance costs, like farmers who have already managed their land in an environmental friend|
way. Fraser (1995) and Wu and Babcok (1996) demonstrate that there is also the opportunity tr
the lowintensity farmer conceals informati@bout his precontractual farming practices and he
declares himself as a hightensity farmer, in order to receive higher payments.

Moral hazard refers to the impossibility to monitor perfectly the action and the terms of the
contract by the agency. Theconomics literature defines moral hazard as -postractual
opportunism that occurs when after the definition of the contract phase, the agents perforr
unobservable actions (by the principal) influencing the utilities of both the parties. In this case
farmers have a greater incentive to renege their contractual obligations. If farmers know that the
can easily avoid the detection of the compliance by the agency, due to the imperfect complianc
monitoring, they have a greater incentive to renege theirasminal obligations.

The economics of information addresses what are the main consequences of moral hazard ¢
adverse selection under the market forces and it analyses the contractual or institution:
mechanisms adopted by agents with the aim of prengertie developing of the opportunistic
behaviours.In this context he role of incentivesbecome critical and the players must be
encouraged to undertake certain behaviours efficiently.

Since the thesis focuses on the research of the contractual mechdnéniead to the
definition of an optimal costffective system of incentives (payments) in theqmetractual phase,
the analysis deepens the problem of limiting adverse selection and it excludes the problem «
hidden actions. However, a more complatelysis of the optimal incentive mechanisms should
also include the issue of moral hazard, but since it goes beyond the scope of this research, becau:

arises in the postontractual stage, it can be a potential focus for further studies.

Policy mechaisms designed to address adverse selection and reduce hidden information hav
been broadly cathegorized by Latacz Lhomann and Schillizzi6j2id@o two categories: self

selection mechanism (through contract menus) and auction mechanism.

Self-selection mehanisms rely on the principles of incent@mpatible contracts (Laffont
and Martimort, 2002) developed by Mirrlees (1971), Dasgupta et al. (1979), Guesnerie and Laffor
(1984) and others. The classic approach is to set up a priageat (PA) model wdreby the



principal (the government) arrange optimal contracts for different resource settings or complianc
costs of agents (the farmers) ensuring that agents voluntary select the contract designed for them
order to overcome the presence of hiddenrimftion the contracts must be incentive compatible,
meaning that the contracts must remove the incentive for farmers to misrepresent the
characteristis and compliance cosin order to obtain a favourable combination of management
prescriptios and payment rates. Thus, by offering different management practices and paymer
levels, the principal orients farmersO choices in order to detect information about their respecti
adverse selection parameter and to ensure that farmers with a pargsolarce setting, such as
highly productive farmers or high compliance cost farmers, prefer the contract intended for them t
all other options offered in the menu. The application of incentive compatible contracts througf
mechanism design in the contextagjrrenvironmental policy (Wu and Babcock, 1996; Moxey et
al., 1999; White, 2001) ensures that farmers will find it optimal to choose the appropriate contrac
for their type, revealing the information about their characteristics to the uninformed prarapa
thereby reducing information asymmetry. In order to offer incentive compatible conttaets
government must chose the contract variables (e.g. management presaggdroduction inpubr
production techniqueand payment rates) that for a higlpisoductive type it will provides exactly

to this type the highest payoff compared to all other contract option on offer. Moreover, the
appropriate contract must also contain and satisfy the farmersO participation consgaints (
Oindividual rationality©onstraint) implying that farmers must get at least their reservation payoff
(Latacz Lhomann and Schillizzi, 260 The result is that the aggnvironmental contract is feasible

if it satisfies both the seBelecting constraint and the participation stoaint, and if it is feasible, it
ensures that the farmer will choose the options intended for him or her maximizing the governmet

objective function.

Contract Theory was previously applied at the end of O90 to the problem of designing secon
best agreenvironmental programes. Early papers include Smith (1995) who analysed how
mechanism design theory could be applied to reduce the pnograailay of the US Conservation
Reserve Programeand Smith and Tomasi (1995) who addressed the problem of limpuihgion
runoff from farmland with an input taxes instrument. Their work focuseitie analysis of how the
transaction costs affect the optimality of the input taxes mechanism when the parameters of ti
profit function are just known by the farmer. Funtlstudies related to aggnvironmental policies
were carried on by Wu andaBcock (1995, 1996), Moxey dt §1999) and Glebe (2@). Wu and
Babcock (1996) develop a model of an environmental stewardship that aims to maximise the soci
surplus of agrialtural production. Their model takes into account the difference between revenue
from, and costs of, agricultural input use minus the cost of pollution and taxes of raising



government funds. They consider different farm types, according to their lanty gual they
found a uniform optimal payment equal to the minimum payment needed to induce the farmers wit
the best land type to participate. The optimal solution that they found is a combination of
management prescription and payment rates that ditfier fhe ones that would be socially optimal
under perfect information, since farmer are allowed, due to the presieinéermationasymmetry,

to use more input than the socially efficient level. The policy conclusion is that the farmers tha
declare to benore productive must be allowed to use more inputs than farmers that declare to b
less productive. However, since the compensation for both farmer types must be the same, the ¢
productive farmer have an incentive to declairaselfas high productive anduk theprogranme

finish tobethe same of a fixed price scheme.

Moxey et al. (1999)develomd an alternative agrirenvironmental contract to reduce
agricultural pollution related to input use and they come up with a sé@stétution dealing with
information asymmetries. Feir model uses the sedielection mechanism to reduce farmersO
information rent and overcoming adverse selection without recourse to negotiation. They looked ¢
two farm types considering raising funds fomfi@rsO compensation payments socially costly. By
modelling only two discrete farmer types, kproductivity and higkproductivity, they assume that
the regulator has a subjective prior probability of whether a farmer is groghctivity or low
productivty type. These probabilities are used as weights in the regulator objective function that it
maximized subject to two participation constraints and two incentwepatible constraints, one
for each farmer type. The former assures the existence of a wepaeted solution of the problem
removing the incentive for one type of farmer to declamself untruthfully to be another type,
while the latter guarantees that the farmers must at least compensate for their opportunity cost
participating to the nasure. The second best solution that Moxey et al. (1993ptiad requires to
the lowproductivity producer to abate optimally receiving a higher transfer payment compared tc
the one he or her receives under the first best solution and it requires less demanding inp
reduction level for the higbroductivity farmer. Latacz Lhomann and Siirwi (2006) argue that
the cost associated with the deviation from the first best solution may be interpreted as the cost
information asymmetry relating to the farmer type. The ttaling second best solution have been
designed by Moxey et al. (199 to minimisefarmersO renand represent a significant progress
compared to the third best solution of offering a uniform single payment to a group of
heterogeneous farmers. The authors claim that improvements are possible with the recourse
revelaton principle through mechanism design and the use of incentive compatible contract:
avoiding for the public administration the recourse afstly renegotiation process with each

farmers.



Glebe (2008rompare an analysis of an optimal menu of agnvirormental contractbased
on thestudy of Wu and Babcock (1994)th that ofa multidimensionabidding modebased on the
model developed by Latadohmann and van der Hamsvoort (199%/jth regard to thenodelling
frameworkof the selfselecting contract model, the autld@velopsa costminimisation problem,
based on an exogenously given environmental target function, to select an optimbdvielarid
paymentschedule.According with Wu andBabcock (1995) the analysis ofhe optimal sel
selecting contracts has been introduced bsteferring to a discrete number of land tgpge
farmerg, then has been generalised by considering a continuum of land tYpesmodelling
framework considera principalagent relationship in which farmers are paid for participating in a
voluntary agrenvironmental schemdnformation asymmetry arises due to the fact tthed
opportunity costdinked with alternative practicesnd different types of land quigl are directly
known by the farmey but not readily known by the public adnstration (Canton et al., 20R8n
other words, e government only understands the range and distribution of different types of lanc
quality and theirrelated productiontechnologies but is unable to attribute compliance costs to
individual farmers.Land quality has been assumed as a continuous vamaiolethe farming
activities, which are relatedto sitespecific characteristic, areletermined bythe combination of
land quality andmanagement prescriptioiihe impact of such activitiesn the environmenbas
beenexogenouly determinedoy anenvironmentakost function thaexpresssthe social value of
envionmental degradation linked kand use.Thus the public administrations objective becomes to
find the optimal contractual agreement that reduce the fmaftimising input level of farms
activities to the minimum level of environmental degradatwith the minimum budget
expenditureUnder a disrimination policyoffering a menu of contragteach of which specifies an
input constraint and the respective compensation payment, the author findsethaptimal
payment for input reduction should follow the environmental target function (i.e. thginada
payment should be equal to the marginal value of environmental degradation) in order to satisfy tt
incentive compatibility constraint. Thefy adding participation constrairtb the problemthe
government expenditulenked to a costminimising contract scheduless determined by payment
schedule thagnsure the most productive land tgpe keep the highest input quatad receive the
lowest paymentorresponding only for the cost involved with programme participation. Then all
the lower inpuguotaschoose an inpypayment combination that leads to individual high net return
and ensures thatarginal payment for input reductioare given by the marginal value of
environmental degradation, selecting the targeted optimal input gudtagever the author
conclude that while this result would be more cesfficient compared to a uniform policy, the
comparisonwith the bidding approach shows the superiority of the optimally designed auction to



reduce government expendituf@élebe (2008) result cdirms the extant literatursuggestinghat

an incentivecompatible scheme can improve welfare but at the cost of informational rent for the
low-cost farmers, while the conservation level required from the -bmgt farmers is below the
first-best level $mith and Tomasi 1995; We and Babcock 1996; Moxey et al. 1988}, the
incentivecompatible contracts can be designed to mitigate excess compensation, but the outcom
of these insttments are always secohest so that other instruments, suck@sservation auctions,

may be preferred.

An emerging number afthercontributionsin order to provide a second chance to incentive
compatible contracts to induce conservation at highereafbsiency rates have deepened the
nature of the preservatiocosts (Arguedas and P. van Soest, 2011) ptitential integration of
contracts withtargeting mechanisn{8artolini et al, 2005;Cantonet al., 2008 and the opportunity
to designmixed contrad thatincludebothan inputbasedaymentfor conservation actions and a
outcomebased paymenbn a measure of environmental benefits (White and Sadler, 2011).
Arguedas and P. van Soe&011]) suggestdghat considerindixed cost in conservation contracts
allows thefirst-best solution to be incentive compatible under symmetfarmation Extending
the archetypical model of asymmetric information (i.e. Moxey et al. 1999) by allowing only part of
the conservation costs to vary in dependency of the conservatiocesepvovided, andxplicitly
taking into account for fixed costhey developa payment mechanism thabnsist in the
compensation for the variable and for the fixed coBtsthis extenthey found that the firstbest
solution might be implementable under asymmetric information if farmers with lower variable
conservation costs face higher fixed cogéhile Bartolini et al. (2005found that targeting can be
able to solve present problem in AEMs ifascompaniedvith contract diversification in terms of
both constraint and paymentanton et al. (20Q8suggests that spatial targeting may improve the
regulator ability to keepx-anteinformationand therefore simplify the tragadf between allocative
efficiency and information rentsWhite and Sadler (2011demonstratehat a mixedcontract
represents a viable secehdst alternative to a conservation auction, where conservation spending

is spatially &rgeted

Auction theory (Riley and Samuelson, 1981; Mcafee amdiMan, 1987; Milgrom, 198;
Klemperer, 2002 Klemperer, 2004) applied for aggnvironmental issues uses bidding rules
through market competition to encourage farmers to reveal their adverse selection parameters (i
compliance costs, resource setting) in order to reduce farmersO incentiveaseirthe contract
price, mitigating or avoiding rent seeking (and the resulting inefficiencies) arising from asymmetric
information about farmersO parameters. According with Mcafee and McMillan (1987), auction:
create decentralised incentives to offer bittsse to farmersO opportunity costs, even when the



government holds little information about these opportunity costs. Holt (1980) suggests that th
award of contracts on the basis of competitive bidding is a method used in procuring goods ar
services forwhich there are no wedlstablished markets, as in the case of the provision of
environmental benefits that are a pultlipe noamarket good. Thus, an aggnvironmental (AE)
auction can be viewed as a procurement auction (Laffont and tirol8) W&@rethe government
(auctioneer) announces a contract for the procurement of environmental improvements and calls f
bids from farmers (bidders): the auctioneer establishes a set of rules including the prescription «
some AEMs in order to reach an environmaériarget. The bidders offer sealed bids describing
actions they are willing to take and the associated payment they are willing to accept. Th
government subsequently select and rank bids for funding based on some measure of co
effectiveness until a Xed budget is exhausted or meset reserve price is reached.his
implementation mechanism can be different if the public administration decides to establish a targ:
of contracted land area (Viaggi et al., 2Q008)both cases the farmer must decidedniker pricen
response to the public administrationOs contract offer, while in the case of target participation
difficult the public administratiorto determine the final overall expenditure-aaxte.However, in

both casesthe condition that the aucheer accepts bids until the budget or the reserve price is
reached generates competition among farmers. According with Latacz Lhomann and Schillizz
(2005) the competition must be the driving force behind the cost revelation mechanism of thi
auction: bidlers facing competition are more likely to reveal their true valuation than strategically
inflated the value. Lataezohmann and van der Hamsvoort (199%9s demonstrated through
theoretical model that optimal bids increase with both the bidders® opportunity costs and his/h
expectations about the bid cap. This bid cap correspond at least to the highest accepted bid witt
the available budget, and represegtihe reserve price per unit of environmental good. According
to the literature, the government must keep this value secretly to the potential bidders, since wh
they formulate their own choice they must ignore its exact value and they must face-afftrade
between a higher net gain from a higher bid and a reduced probability of winning. The expectatio
about the bid cap and the probability of winning the auction induce farmers to reveal their true
opportunity cost of producing the environmental good uesiion and reduce the probability of
overbidding by farmers. In these terms, the auction mechanism represents a price discove
mechanism that takes account of private information since it is determined through a decentralis¢
process where each farmesgpress his or her own valuation. Thus, comparing with a centralised

uniform price policy, the auction prices appear to reflect better the farmersO true opportunity cost.

The main contributions of the literature on auction theory are formed by-ieoesic
models (Rothkopf and Harstad, 1994; Klemperer, 2002) based on the Revenue Equivalenc



Theorem (RET) introduced by Vickrey (1961, 1962), further developed by Myerson (1981) and
Riley and Samuelson (1981), which constitute the guide to construct ansl assisn design.

The RET suggests that all major auction designs will lead to the same expected revenues f
the auctioneer and it provides the theoretical foundation for the developing of environmenta
auction models that are underpinned by some ofrthim RET assumptions, including: (i) bidders
are risk neutral; (ii) bidders have independent privates value; (iii) there is symmetry among bidder:
(iv) payment is a function of bid alone; (v) there are no costs associated with bid construction an
implementation; This model is referred to in the literature as the benchmark model.

However, in the context of agenvironmental auctiothese approaches astten constrained
by analytical tractability due also to several features that distinguish the enemt@irauctions
from the benchmark model. In other word, to deal with environmental auction some of the
restrictive assumptions that form the RET in some cases need to be relaxed, making the model m«
realistic. For example, most of the classic auctiororthéhas dealt with the sale of a single
indivisible unit (Klemperer, 2002), while most of the agnvironmental problems have been
analysed with multunit approach of divisible unit. Schillizzi and Latacahmann (206) argues
that the Naslequilibrium d a multrunit procurement auction can be calculated if bidders offer a
single unit each, but ageinvironmental auction generally involves information asymmetry and the
supply of multiple unit each that make the computation of equilibrium bidding ststetpre
complicated. Hansen (1988) and Che (1993) have developeddmmtnsional auction models
where only a single bid is accepted and where the economic efficiency is achieved only if the
government announces his true utility functions through a groule. Moreover, bids tend to have
multiple dimensions as monetary compensations are weighted with estimated environment:
benefits (Iho et al., 2014).

In the light of the complexities related to gatheoretic approaches and of the practical limits
of the RET assumptions, some contributions in the simulation and experimental economic:
literature have analysed the efficiency of hypothetical auction models subject to controllec
manipulation of the classical assumptions (Coretal., 2008 For example, LimczLohmann and
van der Hamsvoort (1997), used a utility theoretical simulation model to compare the optimal bic
response of auctions to uniform payment policy. Modelling farmersO expectations of the highe
acceptable bid as an exogenous variable thapdahat the optimal bid level is an increasing
function of agency reservation price uncertainty and they conclude that as bidder uncertaint
regarding auction reservation prices converges to zero, the optimal responses of the auction and

uniform paymaet converge. In other words, when the level of uncertainty about the auctioneer



reservation price is high, a discriminant price auction can lead to inefficient outcomes. About the
convergence of the outcomes of auction and uniform policy Hailu and Soh{{#l@) has
observed that can only occur in the context of repeated auctions, where the government treat t
information about the reserve price in a way that creates room for bidders to learn about th
reservation price. Meanwhile, Banerjeeal. (2019 use laboratory experiments to investigate the
impact of information revelation on the performance of an iterative auction with spatial targeting
and they conclude thaent seekings intensified with more information and increased bidder
familiarity with the auctionOther studies since dealing with eslegot auctions do not need to
capture potential learning effects of repeated auctions (Haitu Schillizzi, 2003 Viaggi et al.
(2008)simulateshe biddingbehaviourof individual farmerson the basis of the budget constrained
model proposed in Latackhomann and &n der Hamsvoort (199 Qomparingthe results with
thoseof two alternative mechanisms based on flat rate paym€atssidering a onshot one
dimensional auction approach, themsults confirm the superiority of the auction approach
compared to traditional flat rate payment based on average compliance cost, while they demonstr:
that the payment based on marginal compliance cost can be even better than the other approacl
butit is difficult to implement beaase it implies a greater degrekinformation about compliance
costs on the part of the regulatBy extending the modellingdmework of Latacthomann and

van der Hamsvooil997), Glebe (2008) develops a bidding model that allows farmers to propose
input levels of their own choosin@he two dimensios(i.e. the input quota and the compensation
payment)are integrated into a single ranking system through a defined scodeg. Within this
approachfarmers are informed about the calculation of the scoring index, but not about its critical
value, above which no bids will be accept&te announcement of the scoring systeraims to
induce farmers to propose input quotas that are targettek lggulator and it will be determined at

a level ensuring that the environmental target can be reached with the smallest p@gudiays.

The analysis of the bidding model compared with tifaa selfselecting contract demonstrated the
potential of the auction approach to reduce farMeent andonsequently therogramme outlays
However the author suggeshatthis savings depenah the assumptiathat the expected bid cap

is uniformly distributed and thathe scoring system is additively separahtucingoptimd price-
quality combinationThus, when the scoring system assumes that the optimal input quotas depen
on financial bid the costeffectiveness of the auction model can be enhanced, if the scoring systerr
induces farmers to offethe input quotas that are targeted by the government with the related
financial bids.However Glebe (2008) concludes that the budget cost saviag®asily be eroded

if farmer<) expectations about the bid cap are increasingly suboptlorabver,for a systematic
analysisof theattributes and propertieg scoring auctionsye refer toChe(1993) Branco(1997)



and Asker and Cantillon Z008) Asker and Cantillor(2008) provides a complete analysis of the
situation in which a buyers cares about attribuadser than price when evaluating the offers
submitted by suppliersThus, theyanalysethe equilibrium behaviour in scoring auctions when
supplier® private information is multidimensiod@monstratinghe dominance of scoring auctions
on other commonly used procedure for buying differentiated productsi@reu auctionthe beauty
contestandprice-only auctions with minimum quality thrieslds).

Finally, few studies providevidencebasedassessment of transaction costs involved inagri
environmental auctiondrang and Easter (2003) analyses the Minnesota river nutrient trading
progranme, finding that when the transaction costgafticipating in the programe are included
the net benefits of the auction may be atege, Connor et al. (2008) priokes similar conclusion
suggesting that the estimated cost savings under the auction may be reduced slightly whe

transaction costs assated with auction implementation are considered.

Accordingwith the analysed literaturelespiteauctionrs demonstrates potential to increase
programmes cosffectivenessthey arecomplex incentive mechanism, involving a higher risk of
failure: there is the potential problem of insufficient bidding competition with small group of
potential bidders that increase the likelihood of collusion and strategic behaviour by the farmers
There is the risk of learning in repeated auction on the part of the bidders and finally auctior
involves high transaction cost that may deter farmers from participating in the sdB&rhe.
(2008) points out that a crucial factor detenmgnthe relative cdseffectivenessof a bidding
approach relates to transaction costs arising from programme ig1gion and monitoring.

1.5 AUCTION MODELS

Following the oneshot budget constrained auction model firstoduced by Latackohmann
and \an Der Hamsvoorf1997), and subsequently by Viaggi et al. (2008) and Glebe (2008), two
bidding behaviour models of individual farmers, respectively Auction Model 1 (AM1) and Auction

Model 2 (AM2), are presented in this chapter.

While AM1, as in LatacdA.ohmann and an Der Hamsvoort (1997), dealt with one
dimensional bids, the AM2 further extends their analysis allowing farmers to offer a combination of
payment and a measure of their uptake in theegrironmental programe, calculated as a quota

of their land committedo the programimme. AM2 in this fashion still assumes that only agie, but



multi-dimensionabid for each farmer is accepted in order to achieve economic efficiency defined
by the classical theoretical auction assumptions.

According with the previoustirature, both models assume that farmers differ in the costs of
compliance they incur participating in the AEM and both consider biddersO expectations of th
highest acceptable bid as an exogenous variable.

In AM1 the hypothesis is that the regulatorkse® purchase multiple units of environmental
goods that substitutes traditional cultivation selecting numerous farmers to participate in-the agr
environmental auctionEach farmer can choose tproduce with aconventional production
technology or to coply with some agrenvironmental prescripti@nWhile profit 1, expresses the
conventional profit without participating to the measure, ptafiexpresses the farmerOs profit
linked to the agrenvironmental prescriptiofoth profitsare perfectly known to the farmer and are
net return to laneéxpressed per hectare without considering theawironmental payments, thus
the difference between the two represents the compliance costs:

| 1)

If the AEM consistsfor example of land sefaside! | can be zero (or even negative)

Generally, br other practicdvased technologies can pesitive butsmaller than .

Assuming that farmers are prefitaximizing agent, they choose to participate to the scheme,
if it is profitable for them. Thus, they accept to participate to scheme if through the auction they will
receive a payment that must be at least equal to theliemicg cost defined through equation (1).
So, under the auction mechanism, each farroffer a bid b if the expected utility in case of
participation exceeds his or her reservation utility:

L[, BIIPGBY B N L)t D> () )

Where! indicakes the farmersO expectations about the maximum bid cap above which all bid
are rejectedP denotes the probability that the submitted bid is acceptedJghd+ b] is the
expected utility in case of participatiofRollowing Lactaz_ohmann and &an derHamsvoort (1997)
the probability that the bid is accepted can be expressed as:

L D PROr =] 3)

Where! (b) indicates the density functioh(!! the distribution function',_ represents the

bidder®s minimum expected bid cap latide maximum upper limit to his or her expectatidn&)
is a monotonically increasing twice differentiable von Neurdsimngenstern utility function. In the

case that the submitted bid is rejected, the bidderOs utility coincides to the reservation!uf)lity U(



Equation (2) shows that the farmer must find th& balance between net payoff and the
acceptance probability. If hieér submits a higher bid, he/her increases the net payoff but reduces
the pobability of winning, and vicerersa. Thus the farmerOs problem is to determine the optimal
bid, which is theone that maximizes the expected utility on thelhafihd side of equation (2), over
and above the reservation utiliiy the righthand side of equation (2).

Since it is a budgeatonstrained auction, the public regulator will set ex post, after all bids
have been receivedhe maximum acceptable bid cap. This bid cap correspond at last to the highest
accepted bid within the available budget, and representing the reserve price per unit
environmental good/services. According to taad ohmann and Schillizz (2006, we have
assumed that the government keeps secretly its value to the potential bidders. Moreover we ha
assumed that there are no cost in the preparation and implementation of the auction, that t
payment is only function of the bid and that farmeesrisk neutral. Within this rules the bidderOs
problem becomes to decide the optirhahat maximizes his/her expected utility, so equation (2)
can be simplified in:

(' +b! I —F11]>0 (4)

For a riskneutral farmer that simply maximizes exmgtinet payoffthe optimal bid b* is
thenobtainedby maximizing equation (Awith respect td whichyields

[1 =1 ()]
— “*T(!) )

Assuming that for a risk neutral farmer, the expectations about the maximum bid that is
accepted " are uniformly distributed in the rarﬁge !_], where! represents the bidderOs minimum

expected bid cap and the maximum, the optimal bid* is derived soling the follow

maximization problem:
1 —
br=max|5 (1 ! 1,1 1) 6)
s.t.b*> ;! !, (7)
equation (5), states that the optimal bid increases linearly with both bidderOs opportunity cos

and his expectation about the bid ¢_a@nd!_.

According with Viaggi et al. (2008) equation (1) can be represented as a function of the
contracted area for the AEM. K(X) represents the cumulative compliance costs!ghtl)=
I 1xt =1 111 the marginal coswith the profit as a function of theesmunder agrenvironmental

contract the optimal bidequation (§, becomes:



b*11 1=max (ky (1! B)!B] (8)

equation (§ represents the optimal bid as a function of the area. Then f+i@etine total cost

for the public regulator becomes:
TC=[- (11X +7X)] ©)

in this case the government objective of maximizing farmers participation to the AES,
measured by the degree of the uptake to the measure, is represented by the maximization of

contracted area under a fixed budget consBain
TC=l[- (e )| B (10

equation (10 will always hold with equality obtaining the maximum area under contkdcts
as a function of the optimal bid:

| :,[2'—'?'(')] (12)

According with Viaggiet al. (2008), to evaluate the AM1 performance it is possible to
compare this result with the one that can be obtained considering a marginal flat rate payme
(MFR). If the government can fix the payment equal to the compliance cost of marginal

participaing farmers, the maximum' becomes:
|
I *. =l—
| .[!!”) (12)
To apply the mdranism described by equation Y1Be government needs a great degree of

information about compliance cost compared to the optimal bidding resuiggion(11). Thus, if
we consider the opportunity to screening contracts and targeting the payment to some specific ar
where compliance costs are different from the average this solution is still feasible.

Another approach would be, according to the EU regulatioset a flat rate payment (FER)
based on the average compliance cost of all farmers in the same area. This mechanism restrict
participation to those farmers whose compliance cost is below the average marginal paymer
determined by:

X' pr :'[:_] 13

Equation (12) imply a rent (R) for individual farmers that is determined by the difference
Ii1X). Moreover when R<O farmers do not participate to the promemccording to their

incentive rationality constraint. According to Viagdi al. (2008), the theoretical comparison



between the three instruments is not straightforward. From the one hand, it depends on the farme

expectation on the maximum acceptable bid Icapd marginal cost. From the other hand, it

depends on the level bfidget compared to total cost.

AM2 while maintainsall the theoretical foundation developed for the AM1, further extends
the first analysis, allowing farmers to offer a multmensional bid, composed by the financial
payment and by a measure of theiralgt in the agrenvironmental programe, calculated as a
share of the AEM patrticipating area on their utilised agricultural area. In the first model, farmers
whose bid has been accepted, and for which they will receive theragmonmental payment, they
commit themselves to replace traditional cultivation with the -agroronmental prescription
across their whole agricultural area. In the second model, the farmers can choose to offer just
share of their agricultural area to be committed under theeagiionmental scheme and a per

hectares payment to compensate them for the compliance costs.

While in the first auction model, it is hypothesized that farmers participate with all their
productive land to the AES, in the second auction model it is hypotidethat farmers can choose
how to allocate their agricultural area between the profitable traditional production and the les
profitable or totally unprofitable aganvironmentally friendly one, but for which they can receive,
if they win the auction e agrienvironmental payment.

The second model assumes that farmers have private information about their individual profi
! 1L ! 1 which expresses the total conventional profit without participating to the measure as ¢
function of the total agricultal areaX, with ! j(1)! ! and!//()! !'. Profit! !l —1!
represents the farmerOs profit linked to the-ergrironmental prescription that is a decreasing
function of the share of the agricultural area x that the farmer commits to the AEM. If farmers dc
not participate to the measure, so x=0, !theX! correspond to the conventional prdfit !
oGO L 1) 1, ixt,

In AM2, it is hypothesized that the farmer, taking constant the marginal profit, and on the
basis of his/her expectation about the maximum bid c¢ayll offer bid that is a combination of a
share of land x and a per hectares payrbdngher enough toaver the compliance costs in order

to maximize the total profit.

While maintaininghe same assumption of AM1 that the maximum profit does not include the
agrienvironment paymentshe difference between the two profits represanta similar fashion

of AM1, themarginalcompliance cost as a function of the contracted areaAM2:



o dxl=1 )1, (= 1) (14)

Assuming a riskneutral farmesO behavioun the auction called for simplicity Auction
behaviour (Ab) who simply maximizes expected net payoff, the bidderOs problem becomes t
decide the optimal quota of participating landnd the bid that maximizes his or her expected
utility. According with equation (2) and (3) of AM1, the bidgliproblem can beewritten in AM2
as

O [t e p e ey, > (15)
The optimalbidding behaviourAb(! '!! ' is then obtained maximizingquation (15 with
respect td andb, thus taking first order conditionand solving eachystem of derivatives as

—— =0 (16)

NN

— = (17)

for equation (16)solving the derivativevith respect to x, webtain

I Ab!lII'!

T=[!1!(!!x)!b!]-[!! ()] =1 (18)

p*=11'C 1Y (19

Intuitively, the farmer finds it optimal to maximize his/her expected total surplus submitting a
bid that must aleast cover the marginal cost of changing cultivabigadopting theAEM.

If we solve nowtheequation(17) from thefirst order conditionwith respect td , we obatin

ar 1) |

! i )], 0 =) Q) =) v axrrr(p) 1 (20)

L) = IO I (XY x) N () L T ()] ! (21)

C IO =Dy e )
a ! © 1)

(22)

Supposing that for a riskeutral farmer, the expectations about the maximum bid that is
accepted " are uniformly distributed in the rar[geﬁ], in accord with Latact.ohmannand \an

der Hamsvoort(1997) the density and distributions functions of a rectangular distribwien
defined as:
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Which states that for the farmer does not make economic sense to submit a bid that is low:
(greater) than the minimum (maximum) expected bid Gaing the properties of equation (23)
and equation (24), we expand and analyse the lasthiagkitterms of equation (22), and we obtain:

b-p

11 Q ['!-ﬁ TrgrItE o
[1'(|())]| _!_— =l !:! _ll !_! =1 (25)!

!
Taking this resli, and substituting equation (Rto equation (22, the optimal bid * of a
risk-neutral farmer becomes:

pr X! d K0 LT (26)

NIRRT

Substituting equation (14) into equation (27), the optimal bid becomes:

) L;,ﬂ (28)

Which statesthat optimalbid is a increasinglinear function of farmer expectation about
maximumacceptabldid andmarginalcompliance cost.

In order complete the farmer decisioraking problenand derive the biddersO optimal share

x* of agricultural land to commit under the AEMe further explicit the profit function using a

guadratic formas

Lo! 11! aX! ¢!
{!!(! L) gt =D)L 1@t aXtoge! 1 rbran oy (29



In order to make more simply the next analytical part of the probhlamgerivenow the
marginal profit function under the AEM, (X! ! *), making thefirst derivativeof! ;(! ! !) of
equation (29) with respect to x, which becomes

om (! x) M (LU irZiin
ox "

rrrxtr 200 —1 =10 (30

We are now able to find out the farmers optimal shareof agricultural landtaking the
results from the optimizatioproblem, equation (19) and equation (27) arsihg the marginal
profit equation (3)) we need to operate by substitution and solve with respecthe following

system of results

L=
o n!(!)!!!l(;!!!!)! B! 31
0" —1)0 Wi 20—

By equatingthe equatios in the first two lines of the systemith respect ta', and
substituting theexplicit formula of the marginal profifthird line), we calculatethe optimal

share as follow

IR aaIRNE

—lct? 1.1 ! (33
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Operating simplification in equation (35) we obtain:

gl 21" +lcx! Bl =1 (37)
from which we derive the optimal quota of landas follows:

S 2 ;!! +1 (39)

Equation (38)states that the optimal quota of ldridincreases linearly with the expectation
about the maximum bid cap, and that farmers have an incentive to commit more land when tr

profit from traditional cultivation is lower.

In order to compare the AM2 performance with the MFR and FR payaemtederivedfor
AM1, according with equatio(8) and equatiof28), the optimal bid becomes:

WLALNINES
o :max{!_ (+> E l (39)
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and wherB=0, the total cost for the public regulator (TC2), is equal to:

TCZZ!E(! NI YEY *)] (40)

Assumingthat regulatorobjective is tomaximize the uptake to th&®EM, thus the problem

becomes to maximize the contracted area under a fixed budget constrain B:
! e
TC2= (1 (x) ! B )| #B (41)
That will always hold with equality obtaining the maximum area under contraets

! :![2! —k_!*(x!!] (a1)

|
Is now possible to compatkeis result with tle two alternative policy instrument introduded
AM1, respectively, thequation(12) for the MFR payment, anithe equation (13for FR payment
whichin AM2 becomes:

DV mrrr = [|I—] (42)

1 x*1
x*.x :

Mg = ['5] (43)

1.6 AUCTION PERFORMANCE

In this chapter we provide theoretical note on different ways of measuringauction
performancein comparison with uniform policy. From the theoretical models we achieved that the
optimal bidding strategy of a rigkeutral bidder increases linearly with both bidderOs opportunity
costs and his or her expectati@mut the bid cap (i.e. expressions 6 and 28). Thus with the auction
mechanism the farmerOs batfriesinformation about his or her opportunity costs, which are the
information unknown to the public administration. The information asymmetry is thuseceut
not completelysinceunder the discriminatory price format the auctionOs cost revelation property is
shaded by the bidderOs beliefs about the critical bidLedpczLohman and Schillizzi, 2006)
creating room for bidders to bid above their trug@portunity costs and thereby iain an

information ren{(Figure 1)
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Figure 1. Discriminatory auction and flat rate payment: when auction is lessffestive

Under the fixeebrice scheme Xgr ha of land will be traded at price FR with a total budget

represented by the ar€@FRCXr. Assuming the same budga$ under FRarea OABX\v= area

OFRCXR), we have thaXav ha of agrienvironmental service can be bought with the auction

approach.Thusthe FR mechanisims more coseffective than the auctiorior the given budget

Under the auction approach the omtHids (not the opportunity cost function) represent the supply

function.Bidders arghusaccepted in the order of their bids until the dpetis exhausted, buthen

farmers shade their bid to a greater extent (i.e. Figuaesthaller number of farmers are able to be

selected by thauctionthat becomedess coseffective. By contrast when bid shading would be

low, as normally we expedhe auctions superior tahefixed-price scheméFigure 2).
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Figure 2. Discriminatory auction and flat rate payment: when auction is moreetiestive



When a fixed payment is offered, it is important to remark that the opportunity cost function
is the relevant supply function. Then all farmers with opportunity costs below the fixed payment
gain a positive rent (R) that will be determined by the diffeeebetween the payment and the
compliance cost. On the other hand when R<0, the farmer is not expected to participate accordii
to profit maximizing behavioutMoreover,in this case the FR is less ceffiective for the given
budget(area OABXnm= areaOFRCX:r) and OXay > OXEr.

However a degree of bid shading remains under the discriminatory price, which depends o
bidders expectation and knowledge about the maximum bid cap. For example, if bidders hav
learned the bid caps from previous auction roubds,shading can be significant, resulting in a

lower auction performance (as shown in Figure 1).

1.7 CONTRACT MODEL

In this chapterthe adverseselection problem has been framed in the context of sttente
literature ofself-selecting contracts providing a contract model (CM) that extend the archetypical
model of asymmetric information for two type of farmers (Moxey et al., 186&)rding with the
procedure developed Bolton and Dewatripont (2004p a model of a fine number of farmers
which can be more than two typebhe model focusesnly on land enrolmenthrough programme
participation, in an asymmetric information contdrt.CM the principal objective is to maximise
the degree of uptake to a hypothetical iagmvironmental measure that substitutes traditional

cultivation with some agrenvironmental prescriptian

Under a discriminating policy, the public regulator provides a menu of contracts to the
farmers, which must be able to induce farmerOsdssifification through contract choice (Bartolini
et al., 2005). Each contract offens amount of land to enrol in the measurthat is a share dhe
total available lanK and an associated payment schetiulgat mustsufficiently generouso cover
the compliance costsTo simplify the programme we suppose a linear relationship for each
additional unit of participating land and the marginal bendfibm this unit, thus the social benefit
(SB) from programme participation becomes:

A A (44)

Considering a finite number of heterogeneous farmersntbemation asymmetry arise due
to the fact that public regulator is ndila to know each different typsf farmers in terms of sie



specific production condition and compliance césllowing Bolton and Dewatripont (2004) we

canextend the basic framework of two types to a situation where farmers can be more than tw
types. First we consider the general formulation of the problem for three types and then we exter
this formulation td ! !. Thus, we hypothesize that the principal only knows the existences of

three different types of farm:

Lol >t o>t

withn >!, we can defing, the proportion of famers of tygk in the farmer populatioand the

three farmers types &s! !, >!,.

As for the auction models, the CM assumes that farmers have private information about the
individual profitli, ! II, (! !, which expresses the total conventional profit without participating to

the measure as a function of the total agricultural ¥yedth [7;(.) ! ! and! {'(1)! .

Profit! , (! —!! represents the farmerOs profit linked to the-egrironmental prescription
that is a decreasing function of the share of the agricultural area x that the farmer commits to tt
AEM. If farmers do not particgte to te measure (i.ex=0), the! ;!!'! correspond to the

conventional profit , ! T ,(!)!t t, (¢ =) 1,

Since the maximum profit does not ind&l the agrenvironment paymenthe difference
between the two profits can be used as a proxy of compl@ssteas a function of the contracted
areal . We usd !!'! that is assumed to be monotonously increasing with respect to the enrolled arei

X, to represent the cumulative compliance costskaha! =11, (! )I-!, (! ! x! as the marginal cost
() (x) >0,
Let{(';!' )11 11..11} the menu of contracts offered by the public regulator to the farmers,

the principal problem, by the revelation principle (Laffont and Tirole, 1993), is to choose from

among all feasible contracts to solve the problem:

Maxgn )y 2Vl ! (45)
subject to
L=tk ) ! ! (46)
by ! Buy!lxy ) 0 (47)
! llxg)! 0 (48)

for all ! IR I R IR I (49)



for all i LD L > =1 (50)

for all! Lyg ! Y Qo D 0 gty (51)
for all i I P (YR R T (52
for all! Lol Biklxg) ! 1! ) (53
for all! DR I S I RPN T (54)

Where the equationgrom (46) to (47) state the classic participation constraint, and the
equatiors, from (49) to (54)are the incentive compatibility constrainBnce the main difficulty in
solving this problem is to reduce the number of incentive constrionsn(n! !! to a more
tractable set of constraint&ccording with Bolton and Dewatripont (2004 canreduce thiset to
a more tractable oneby mnsidering thatamong all participation constraints only the one
concerning typé, will bind and the other ones withutomatically hold(i.e. see Boltonand
Dewatripont, 2004 p. 586); Thuswe derive that

by —Bikla! ! L L ) (55)

Then, we assum¢hat the farmerOs utility function, defined [as-!;! (!'!], satisfy the
SpenceMirrlees singlecrossing condition that implies monotonicity and the sufficiency of local
incentive constraints, the set of relevant incentive constraints is the set of local downward incentiv
constraints (LDICs)Considering the three typésg<!, ; <!,, dnce ony the LDICs constraints
are binding when the monotonicity conditib@,_,) <! (!;) and consequently,_, ! !, holds,

the public regulator problemeduces to:

Maxq, 2= !Nl (56)
subject to

=1 ry)tr ! (57)
for all! b;' 'V (x)! by =V k(1) (58
and I where!, > 1, (59

To solve this problem we consider the Lagrangian:
P Xh ot Kl U Dl 500 by D B N Ca D! w1 ()] (60)

The Lagrange multiplier related to the LDICs for types!,, whilepis the multiplier

associated witthe participation constraint for type.



For1! !'! I the first order conditions are:

d!

E! !!!! !!ﬂi!!(!!)! '1!'3!!’(!!)! !i!!!!!!k!(x!) (61)
d

T 62
and, forl ! 1|

d

;TI'| At 64

Thus if we analysethe solutions of theoptimisationgeneralisingfor n typesfori! ! we
have! ! 1, I"(1 ), the marginal social benefit from ggram participation equal the marginal

compliance cost of typle, which imply that no rent is associated with this type.

By contrast foi! n, we have \!"(!,)! vsince!;!"(!'))! !'/!"(!,), which meanghat to
increase the saai benefit the regulator should increase the participation of the types
However the result also embed the traffebetween efficiency and information rent highlighting
the distortion induced by asymmetric information: to increase participation to one type of farmer
there is an additional rent that must be giteeall thetypes! ! ! in order to benefit from a truthful
direct revelation mechanism reducing the risk of imitative behavi®dbesgeneralization tb types
of theclassical resultestablished for two types allowed to further characterize the optimal menu
of contractsproviding analytical insight to support the relevant conditions emerged from the
literature review. According with Moxey et al. (1999) and Canton et al. (2008), the proposed
payment for the types! ! should be higher than the one under perfefcrimation, including the
additional rent to ensure the indifference of this types between selecting the contract intended fi
them or that intended for the typeFinally, the second best contracts should propose a payment

that leads to lower effort (p&tpation) of typen than under perfect information.



METHODOLOGY

1.8 RESEARCH HYPOTHESES

Chapter 3.2 and 3.3 shedthat in both auction and contract models the governsesis to
minimize paymentsdopting alternative paymemtechanismshattake into accourthe presence of
hidden information.Information asymmetries arise because the public admimistragn only
understand theange and distribution of different types of farms in terms of their production
technologies and associatenimpliance costslhe rationale of auctiors to induce agents to reveal
their adverse selection parameter through competitive biddingqdzlabhmann and Schillizzi,
2006.

Fromthe previouditerature review on methodologies and from theoretical analysis, the
following hypotheses have been identified:

H1: The heterogeneity of compliance costs seems to justify the advantage for the applicatio
of complex allocation rules such as auction, wiiile uniform payment policy impts R>0 far

those farmers with lower compliance costs.

H2: With regard to the lovcompliance cost farmers, a uniform payment based on MFR
hypothesis can lead to higher uptake than auction, but the feasibility of that payment strongl
depends on the availability, ditg and cost of information for the public decision maker.

H3: The performance of the auctiom terms of optimal participation rate within a given
budget leveljs alwayslocatedbetween thenarginal payment anthe average payment results.

H4: Increasing theavailable budgetwill reflect a decrease in the difference between the
auction mechaam and marginal payment performaneéhile it has an opposite trendh the

average payment case.

H5: The efficiency benefit associated with auction are strongly affected by farmersO
expectations about budget levels, transaction costs and the critical bid cap above which bids &
rejected.



H6: Under a discriminatory auction schenan,increase (decrease) in the expectationsitabo
the critical bid cap valueeflect anincrease (decrease) in thelders' shade behaviotesulting in a

decrease (increasef theauction performance

1.9 DATA AND CASE STUDY DESCRIPTION

The two auction models introduced in chapter 3 have been applied through a simulation
exercise for agr@nvironmental goods in-R. This chaptemainly provides the description of the
data used and d¢iie case study

The empiricalmodels are developed withe FADN dataof E-R (20102011). Two dataset,
respectively about the 2010 and for the 2011, containing general economic dafR abdtit
livestock and cultivation, compose the regional FADN datab&se analysis haseencarried out
at farm level focusing dy on the cultivation dataset.

The case study regidmas a heterogeneous territdhat includesills and mountaisand is
located in the highly productive, densely populated and industrialized Po valley (northernBtaly).
R covers an area ahore than2.2 million hectaresof which, in 2007 the Utilized Agricutural
Area (UAA) was nearly 1.Million hectares with an average of 12.8gea farmandwith a total of
approximately 82,000 farm$he UAA is about the 47.6 percent of the endirea of theegion that
is the highest percentage of utilized agricultural akall of the Italian regions, even higher than
the national average (42.3 per cent), stt@among the tojfor European regions.

Given the relevant impact of agricukkuon the regionatconomy, the Rural Development
Policy through the provision of thagrienvironmental measuréss alwayplayeda major role to
mitigate the significanenvironmental pressurdsom agricultureand to provide environmental

goods and eceystem service® the region.

According withthe Regulatio{EC) 1698/2005 and 305/2013the E-R agrienvironmental policy

is defined on the basis of thRDP 20142020 mostlyby the measurs 10, 11 and 12oncerning
Agri-environmental and climate payments E-R the agrienvironmentalnd climatgpaymens are
organized ito several sulmeasuregoperation¥thattarget different environmental objectives and
areas.Operation 10.1.0toncerns the integratedgauction measureperation 10.1.02egardghe
manure managements, operation 1@1if directedto increase the organic matter of spils
operation 10.1.04ims to conservationgaculture practicesontributingto increasethe organic
matter of soils operatios 10.1.05/06 are directei protectagrobiodiversity, operation 10.1.07



provides netillage and extensive grassland measaperation 10.1.08 is i&ed to the management
of buffer strips along water coursés containthe transfer of pollutants from soil to watsources,
operation 10.19regardgshe management of Natura 2000 araadthe conservation afaural and
seminaturalhabitatsand of the agricultural landscapes, whadeeration 10.1.10 is setaside.
Moreover operations 01 and 02 of measure 11 are relateddanic farming measures.

These actions cover a substantial part of the RDP budye2010 the share of public
resources was about 30% of the entire RDP, with total budgetary resources of approximately 2¢
million of euros (Regione Emili&omagna, 2010). In the current programming period (ZIRO),
this support is increased to about8% of the total RDP budget, with total budgetary resource of
509 million of euros for the macttheme of environment and clingatof which the 74%,
approximately 376 million of euros, are dedicated to-aguvironmental support through payments.

The overd strategy of the Regiothrough the RDP agenvironmental and climate measures
is to promotesustainability and combat climat@angepromotingagricultural practices capable of
producing and protecting public goods such as biodiversity, agricultumdédapes, air, soil and

water

Under this regional framework we assumed for finst simulation model (AM1),the
replacement of conventional wheat cultivation by a generic environmental good (AEM1) that
provides most of theconomic properties of various landscape improvement meabiatesave
been applied wtiin the programming period 20006, 20072013 defined in the current RDP
undermeasure 10More in detail,we assume thaAEM1 mirrors severalandscapes improvement
and biodiversity protection measuregscribed by theoperation10.109 and 10.110 of the
abovementionedheasurel 0 of thecurrentE-R RDP. These measures aim to preserve the quality of
cultivated landscapes and can be viewed as horizontal meadtiies ét al., 2010) that indirectly
aim to protect birds and other wildlife, to improve the network of habitats and to reduce the entry o
harmful substances in the bordering habitats protecting flora and fauna.-Rhvedtonattaches
greatimportance tathese actions in relation to the biodiversity targets of the RDP and supports
unprofitableinvestment, such as hedges of tree, with purpose of buffer strips to reduce the transpo
phenomenon of polluting elements and also groves, ponds, lakes, amdoireséor the
phytoremediation of water. Despite this type of measure concerns a wide nurntogsahe focus
of the simulation for AM1 is on wheat, which is one of the most common cropfin E

For AM2, we assumed hypothetical agrenvironmental seice (AEM2) that substitutea
mix of corventional cultivation with a norprofitable environmentally friendly land usAEM2
mirrors again the prescription and the economic propertidsedtdndscape improvement measures



applied in the ER and describedbove However,for AM2 we further extendhe number of crop
involved in this measur®® a mix ofcrops while for AM1 we only focused on whedmplicitly
assuming that AEM2 can be applied on a wide number of cultivattons,adopting Othe number
of cultivationO (84) as selection criteriaye selecedfrom the FADN2011datasetn sample 0f.00
farmsthatgrow the largest number of crop inRFE The selected farmihusrepresent the ondhat
producethe largest number of cultivations at regional level in 2011.

1.10 EMPIRICAL AUCTION MODEL 1 (AM1)

In this chapter we analyse the assumptenmd the simulation strategy adopted for AM1.

For AM1, we haveassumedhat themain difference between AEM1 and the real measure
implemented in the two programming periods of the RDR i& that for AEM1no investment or
maintenance cost are linkeslith participationto this measure, thus the compliance costs are

represented by th@pportunity costiue tosubstitution of the&onventionatultivated wheat.

The compliance cost function is derived from FADN data. Ndee included all the 306
farms that cultivate wheat in-E during both 2010 and 2011 and following the procedure
developed by Viaggi et al. (2008)he compliance cost is calculatdatough theestimationof profit

I, , related withconventionatultivation, and profit , linked withthe hypothetical AEM1

Profit ! , is estimated usinglirectly the FADN datasetoy calculating the gross margin for
each farm (i.esubtracting to the gross saleable agricultural product of each faroultheation
costy. Then,for the computation df, on the bais of FADN data, wéavefirst reduced the farmsO
gross revenue, then we have adjudtesl cultivation costs and then we have addests for the
increased risk administrative and transaction costs. The percentage of adjustment used fo
cdculating the gross revenuéhe cultivation costs andthe percentage used to estimate the
transaction costs are those used for the justification of payments in the RDR ¢R&gione
Emilia-Romagna, 2007).

After the estimation of profit , and profit! , we have calculated each individual FADN
farmOs compliance costs for AEM1. Then, the farms have been cadeoeding withincreasing
compliance cost, and then have been plotted against the cumulative UAA, assuming that each fa
in the FADN sample can be codered as 1/3060f total wheat UAA in ER. Finally, the cost



function was estimated for AEML1 by interpolation of each individual compliance costs as a functior

of the cumulative UAA, using & degree equation (Figuré.3

1400 y cost = 6E-13x3 - 1E-07x? + 0,0122x - 14,877
R?=0,98231

y bid = 3E-13x* - 6E-08x* + 0,0061x + 285,56
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Figure 3. Cost and bid as a function of participating UASubstitution of wheat cultivation (AEM

The continuous line expresses compliance costs to Afektlrange from theninimumvalue
of 10 euros/ha to the maximum value 1ef80 euros/hashowinga high degree of heterogeneity
captured by the interpolatio(i.e. the compliance cost functiois more steeper than the bid
function). The mearvalue of the compliance costsf the population of 306 farmers is about 565
euros/ha, with the median around 549 euros/ha and the standard deviation about 277 €heos/ha
same cost function has been used directly for the computation of the expected outconvF# the
andFR payments fthowing equation (12) and (33

The dotted line representise bid function for AM1, which we havebtained by applying
equation (8) to each individual cost level and plotting the results to the cumulative wheat UAA anc
we haveinterpolated also with 3¢ degree equation. More in detail, in AM1, we have assumed a
reserve bid =0 and the bid cap has ben assumed equal to theerage of the payments for a
similar measure in the RDP-E 20002006 (i.e. 567 euros/ha)The minimum bidis about298
eurogha andthe maximumis aboutl033 euros/haWith regard tahe mean bid, thealueis about

575 euros/ha, the median 567 euros/ha and the standard dewafimssedess variability



compared to the compliance co$88 euros/hdi.e. the bid function isnore flattenell And this is
explained by thénidding strategieshat are determined through Nash equilibia,which thebid
formulation depends not only on a bidderOs own compliance cost but also on his or her expectatic
about the highestcceptable bid cag hus theresultedbid values are more concentrated around the
bid cap valugwhich is close to the mean value of the bid distribution and resulting in a lower
variability of the distributionMoreover the leftails of the bid functiorseems to capture better the
trend of bid shading strategy by farmers, which characterise the discriminatory price ot
aswe described in the previous chaptieatazecLohmann and Schillizzi, 2006). Under this format
farmersO bid determines bokie ichance of winning and the price received for participating to
AEM1. This createsroom for bidders to shade their true opportunity costs in order to gain
themselves an information retccording with Latazd ohmann and Schillizzi (2006) the strategy

of overbiddingis more pronouncethy the lower compliance cost farmers (i.e. left tail of cost
function) while the highcost bidder(i.e. right tail of bid function)offered lower bid undertheir
compliancecostsand thughey do not participate

1.11 EMPIRICAL AUCTION MODEL 2 (AM2)

Following the computation method uséat AEM1, we assume that for our hypothetical
scheme no investment or maintenance cost are linked tofalhmers@ompliance thusalso for
AEM2 the compliance costs are represented by the opportunitpfcasbstituting thential mix of
cultivation. Then, following equation (14) we approximateompliancecostof each farmeto the
difference between profii,, taken as the income derivetirectly from FADN considering the
conventionamix of cultivation of each individual farm, andafit ! ;!! ! x!, which expresssthe
profit as function of thehare of the agricultural area x tleaich individual FADN farnis willing to
commits to the AEM and to bid through the auctioomechanism Thus, assuminga patrtial
replacement wit a nonprofitable land use, we calculdte,!! ! 1) on the basis of FADN dathy

the following steps:

i) In a first stepwe computedhe gross revenue and the marginal revenue for each
farmOsrop. Then, we ordered the gross revenireslescending order of marginal
revenue and we calculated the cumulative gross revenue and the cumulative

cultivated area.



According with the functional form expressed in equation (208 second stepve
estimatel the function ofconventional profit , (X), as a function of the total
agricultural areaX, by plotting the cumulated gross revenue agaihst cumulated

cultivated areaWe estimaterofit usinga! "¢ degree equatio(Figure 4.

Profit_0 (euro/ha)

100 150 200
Cumulated UAA (ha)

Figure 4. Example of an Estimated Profit Function with traditional cultivation mix (farm cod83814’

ii)

In a third stepwe derived the optimal share of lahdfor each individual farm
following equation (38)and usingthe coefficiens from each estimategrofit
functiors I1,!! !. Moreover, according with equation (3&nce the optimal share of

land x* depend also on farm expectation ajut the maximum acceptable bidge
assumed a reserve K0, and we formulated four hypothesef bid cap! to
analyse the different auction performan@ée first assume@ maximum bidcap
equalto the average of the payments similar measure inthe RDP ER 2000
2006 such as for AM1(i.e. 567 euros/ha)n the second wéypothesizé =567/2
euros/hain the third! =567x15 euros/ha and in the fourtiB=567x2euros/ha

In a four stepwe calculatd the profit! , (! —! *!I and according with equation (27)
we derivedthe relativeoptimal paymenfor each individual farmWe repeated this
step for each of the different bid cap hypotheses.

In the last stepadding administtive and transaction cost, followirggjuation (14)
and with thefour hypothesisof bid cap we estimate the compliance cosif each
farm participating to AEM2through the diférence between the profierivedfrom
the FADNdatasetind the estimategrofit! ! ! ¥,



Then,the farms have been orderaccording with increasing compliance castlhave been
plotted against the cumulatieéferedoptimal sharef UAA. Finally, thecompliancecostfunction
has beerestimated for AEM2y interpolation ofeach individual compliance coas a function of

the cumulativeoffered sharef UAA, using al "¢ degree equation (Figurg.5
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Figure 5. Cost and bid as a function of the cumulative offered share of UAA ['# euros/hap
Substitution of a mix of conventional cultivation (AEM2)

The total UAA of the sample is about 7545 hectare of wthehmaximumcumulatedshare

of UAA offered by farmerswith AM2 underthe first hypothesis of bid cap (i,é.! I"# euros/ha

is 2121 hectares (we deepen this result in the next chapt&he continuous lingepresents
compliance costs to AEMfhat range from the minimum value of 9%urogha to the maximum
value of 87 euros/haMore in detail the mearvalueis about231 eurcs/ha, with the median around
207 euros/ha anthe standard deviation about 80ros/haDespite we have focused on a sample of
100 farmers that correspond to 1/3 of the population used for Alhdlyariability measureof
compliance costsonfirmsthatthere isstill a certain degree of heterogendigtween farmerthat

is around 1/3 of the variabilitwe found withthe previous model.



The bid function for AM2s obtained by applying equation (2® each individual cost lele
plotting the results tohte cumulativeoptimal shareof UAA and interpolatedwvith a!" degree
equation (i.etriangular point in the Figure)3The minimum bid is about 333 euros/ha and the
maximum is about 477 euros/N&ith regard to the mean bid, the value is about 399 ewaogib
median 387 euros/ha and the standard deviation 45 euros/ha, which results in a more flatten
function if we compare with the bidding function of AM1.

When wehypothesize thathe expectedid capis halved(i.e. assumindg=567/2euros/h}
according with equation28) and (8) sincethe optimal bid and theptimal share of UAAthat
farmersoffer in AM2 dependon theirexpectation about the maximum acceptableciaid farmers
find convenient taeformulatetheir previous bidén order to be accepte@huswhen the maximum
bid capdecreasethe farmerseducetheir previous bid. As aonsequencthe relevant supply curve
(the bid functiondecreaseandalsotheir offeredshare of UAAIs lower(Figure §.

)
(9]

y bid = -2E-08x3 + 8E-05x? - 0,0173x + 334,78

R?=0,99183
P71t
©
N
~
(=)
= 200
3 “ 3
Q9 i
T A
L 150
-
173
=} P
o 100 y cost = -3E-08x° + 0,0002x? - 0,0345x + 102,56 // ot
R?=10,99183 ./_/’
'l g Bid
=% el
50 _—«"""/ Poli. (Cost)
""" Poli. (Bid)

0 100 200 300 400 500 600 700 800 900 000

Cumulated UAA (ha)

Figure 6. Cost and bid as a function of the cumulative offered share of UAA 283,5 euros/had
Substitution of a mix of conventional cultivation (AEM2)

Sincefarmers decreadéeir bids, the total offeredshare of UAA under theecondhypothesis

of bid cap (i.e! ! !"# /! euros/hjibecomes 954 hectardsccording withequation (14)when the

offered share of UAA decreasalsothe compliance costunction decreasg which ranges in this



casefrom theminimumvalue of 4eurcs/ha to the maximum value of 288ros/haThe meanvalue

of compliance cosis aboutl132 euras/ha, with the median around 168ros/ha andhe standard
deviation about 9@uros/haMoreover,the minimum bid is about 148urogha and thenaximum is
about 285euros/haWith regard to themean bid, the value is about 208 euros/ha, the median 195
euros/ha and the standard deviatioredBos/ha.

By contrast when we hypothesize that the expected bid cajwubled (i.e. assuming
E:567x2 eurotha), farmers find convenient increasing their previous bids. The result is that we
have an increase of the relevant bid function and also of the offered share of UAA (Figure 7).
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Figure 7. Cost and bid as a functiaf the cumulative offered share of UAA ( 1134 euros/had
Substitution of a mix of traditional cultivation (AEM2)

The total offered share of UAA under tfmurth hypothesis of bid cap (i..=!"# *! euros/hj
becomes 445BectaresMoreover,according with equation (14) the increase in the offered share of
UAA determines an increase of the compliance ¢cegtgch rangérom the minimum vala of 298
eurcs/ha to the maximum value of 58@ros/ha. Theneanvalue of compliance cost about430
euos/ha, with the median around 4@®&ros/ha andhe standard deviation about @@iros/ha
Moreower, the minimum bid is about 7Huros/ha and the maximuis about 86Curos/haWith



regard to themean bid, the value is about 782 euros/ha, the mediaeufé8/ha and the standard

deviation 45uros/ha.

For eachof thebid cap hypothesiwe have used thes®st functios to derivethe expected
outcomewith MFR2andFR2 paymentdpllowing equation (42and(43).

1.12 MODEL RESULTS

In this chapter theesults of the two auctiosimulation modelsire reported. First we illustrate

the results for AM1 and then we proceed for AM2.

Considering two budget levels, respectively a-lmydget, amountingit 0,25 million euros
per year and highbudget ével, anounting at 2 millioneurosper year the results of the first
simulation mode(AM1) are represented by the maximum UAA participating in the three payment
mechanismgTable 7) the Auction scheme (i.e. equation 11) and the two benchmark payment
mecharmsms (i.e. equation 12 and 13 representing the MFR, and the FR payment mechanism), in tl
case of a generic agenvironmental measure that substitutes the traditionaktwvbeltivation
(AEML1).

Table 7. Comparison of differenpayment mechanism in case of substitution of wheat cultivation with
AEML1 (Percentage of participating UAA in AEM1 on totaREUAA of wheat)

Percentage of participating UAA

Policy Instruments 0,25 million of euros(low-budget) 2 million of euros(high-budget)

MFR 2,620 10,646
AM1 0,620 3,78
FR 0,18% 2,260
MFR/AM1 4,22 2,80
FR/AM1 0,25 0,59

Source: own elaboration.



Under the twobudgetlevels the performance of the auction is always located between
marginal flat rate anéflat payment resultsVhen the budget increasebe difference betweethe
performance of AM1 and of MFR decreasg and has an opposite trend in the FR cH#éh the
lowest budgetevel, the maximum UAA uptaken with the MFR is arounfdur times the ugaken
areawith the auction. This difference decreases under the highest Hesigeto more thantwo.
Moreover, the percentage of-tgke withflat rateis about a quarteof the auction approackhile

it increases taroundthreefifths under the high budget

In order to deepen the analysis of the performance of the auction approach, we proceed
compare the farmersO rent among the developed mechakisorsling with Scillizzi and Latacz
Lohmann (2008 which reviews differat measure®f auction outcomesye measureghe rate of

information renthat is computedly the ratio of total payments to totmpliancecosts (Table).

The total payments with AM1 have been computedking the sum of each bidultiplied for
the relative participating UAA until the budget exhausted, for the two buggetthesesWhile
total FR payments have been computed by multiplying the fixed payment for the total participating
UAA until the budget is exhaustediotal costs have beaomputed by multiplying the estimated
per hectares compliance costs for the participating UAA in AEM1 under the two budget hypothesis

Remembering that the farmerOs rent has been defined by the difference between the ag
environmental payment and the cdrapce costsincethis difference is zero witMFR mechanism
becausave assumed thatith this approachhe public administratiors able tosetthe payment on
the basis of the marginal compliance cost focus only on the comparison betwédvl and FR.

Table 8. Comparison of the rate of information rent between AM1 and FR (AEM1)

Budget level (0,25 million of euros Budget level (2 million of euros per
per year) year)
Total Total Rent ratio Total Total Rent ratio
Policy avment compliance (TP/TC) payment compliance (TP/TC)
Instruments Pay cost(TC) (TP) euros cost(TC)
(TP)euros
euros euros

AM1 79914 3867 20,66 1978167 411089 4,81
FR 133073 3867 34,40 1809780 181368 9,97
FR/AM1 1,66 FR/AM1 2,07

Source: owrelaboration.



The rate ofinformation rent under the twbudget levels is higher with flat rate payment.
Under the first budget level, the rent ratio with FR is one and a half larger than the rent ratic
associated with AM1. This difference increases utitehigher budget level: the rent ratio with FR
becomeghe double of the rent ratio with AM1HoweverTable 8 showslsothat when we move
from the lower budget level to the higher pi®th rent ratiosassociated with the mechanism
decreaseWhen thebudget increases, the more available resources allow the participation of
farmers that have higher compliance costs or that have submitted a higfeervach the rent is
lower. Gradually as these farmers participate, the overallreghiced, but morr the auction.

However, since both total payment and the total compliance cost tend to be overestimated |
thefirst simulationmodel, becausk is assumed that each farmer will participate to AEM1 with all

his or her UAA, thaotal rentwith both mechnismreflect this overestimation.

In order tofurther deepen the analysi§ farmer® rentwe provide an alternativeomparison
betweernthe two mechanismsith a measure ohte averageer hectare rertalculated on the basis
of the higheibudget levehndon the same patrticipating UAATable 9).

Table 9. Comparison of different measures of farmersO rent under the higher budget level (AEM1)

Budget level (2 million of euros per year)

) Average pehectare rent Total Rent (% on
Policy Instruments
(euros/ha) budget)
AM1 I"# D& %&$%(
FR %)%$B(* &+$%6!
FR/AM1 +3&' +3&'

Source: own elaboration.

Under the higler budget levelon the basis of @otal participating UAA of about 3619
hectaresthe averageper hectare rent of the FR mechanigm®. 454,96 euros/hag more than one
and a half of theaverageper hectare rent with the auction approéod. 256,02euros/h This
result isconfirmed also by theatio between the total rent with FR ane tbal rent with AM1 (i.e.
1,68.

Moreover,the auction mechanism allows an average saving of about 198,94 euros/ha, whicl

means that on a participating UAA of 3619 hectares and with a high budget level, it can lead t



about 36% of saving on the total budg®hother result thats worth pointing otiis the high total

rent associated wi the flat rate payment. The 81%42f rent associated with FR, on the available
budget, needs to be explained in the light of the model's assumfti@isey point is that both the
absence of angriteriain the sekction of applicants anthe estimatiorand levelof compliance
costs contribute tthe resulted rentn the light of that, first we should remember that we assumed
that the government is not able tdiscriminate between different farmers' typologies and
compliance costsThen, once we have estimated the farmer's compliance cost function and bic
function, we have also assumed that the administration does not make any selection procedure
screening activities from the received auction bids: the admitmistraypothesizeghat farmers

with lower compliance costs have more incentives to participate, thus simply begins to pay eac
farmer, ordering the accepted bids from the lowest bid to the higher one, and one by one, until tt
budget is exhausted. The saprecedure has been assumed for the uniform payment, while in the
reality the selection can be also random. Thus, we have started to pay farmers from the lowe
compliance cost to the highest, determining an overestimation of the rent with tAdiEks a
reasmable result, which mahappens in the practicef those agroenvironmental programs

which there are a lack of priorimechanisms in the selection of applicants, or where differentiated
payment or targeting mechanisms hawee lbeen implemented. On the other side, the higher value
of farmer® renis strongly connectedisoto the process of estimation of the compliance.desr
example,if compliance cost are underestimatedthe resulting rents are agaaverestimatd
However, with regard to our hypothetical exercise, this result allows us only to emphasize th
weight and importance of farmers' rent within afommn policy andto compare it with an auction
mechanism. Thus, the number itsetfs to be seen in the light ofir hypothetical analysibut is

not indicative of any rents received from farmers undher real agrienvironmental payment

programs of ER.

With regard to theAM2, we focus on the maximum UAA of the sample (i.e. 7545,22
hectares) assuming two different budget levels, whose amount is estalpéispedtivelyat 0,2
million of eurosper yearfor the first, and a0,8 million of eurosper yearfor the second The
second budget level has been reduced comparing with the 2 millions of euros of ANt
on the basis of the smaller UAA area anfl the population of farmers to supporiAs
abovementionedn AM2 we do not onsider the whole regional UAAut the simulatiorhas been
carried outfor a smallersample of 100 FADN farmeach of whichproduce the largeshix of

cultivations at regional level in 2Q.

In AM2 farmersbid a shareof their conventionalUAA to replace with AEM2andan agri
environmental paymenkollowing the definedhypothess aboutthe maximum acceptable financial



bid cap,we first reportthe total quota of land offered by farm@nsAM2 as a percentage on the
total UAA of the sample (Figur@.

% AEM2 % AEM2
L
% Tradition % Tradition
Cultivation Mix Cultivation Mix
(max bid cap= 283,5 euros) (max bid cap= 567 euros)
% AEM2 % AEM2
% Tradition % Tradition
Cultivation Mix Cultivation Mix
(max bid cap= 850,5 euros) (max bid cap= 1134 euros)

Figure 8. Total offered UAA on the total UAA of the sample in dependency of farmersO expec
on the maximum financial bid capSubstitution of anix of cultivation (AEM2)

Since individual optimal quota of land linearly depends on farmersO expectation on th
maximum bid cap, the four pie charts show that the aggregated quota of UAA offered to AEMz
increases with increasinfgrmersO expectatidevels about the bid caplf the maximum bid cap
corresponds to 567 euros, the maximumdudta of land is around the 30,9%%total UAA of the
sample. If this biecap halveshe aggregad quota of land becomes the B2& correspondindo a
decrease of 18,3%f the quota to commit to AEM2 on the total UAA of the samfflexpectation
increases of about the 150% from the first bid cap, the total share of land is@kabeut the
12,63%, corresponding to the 43,58% of the total UAA ef sample. If the maximum bid cap
doubles, the total offered quogxceedshe half of the total UAA of the sample (i.e. 59,04%),
corresponding to an increase of the 28,09% of the totajunidia.

In order to deepen the relationship between farmersO atipeetbout the maximum bid cap
and the bidquota, we plothetotal offered quotas of UAA on total UAA of the sample against the

different maximum bid cap levels (Figuge
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Figure 9. Total offered UAA on the total UAA of the sample in dependency of farmers(
expectations on the maximum financial bid &®ubstitution of a mix of cultivation (AEM2)

The land share supply pomseem to balistributedas a increasingfunction of farmersO
expectations about the maximum accepted bid cap imtheval [283,5; 1134] eurdha Sincean
aggregatdand supplyfunctionwould begiven by the horizontal sum of each individiedd share
supply that depersbn individual estimatedampliance cost function according with equation (38),
the relation expresseoy the union ofthe land sharesupply points and the change in farmers'

expectationgouldreflect the tred and the shape of tle@mpliancecost function.

Once all bids have been received and the offered shares of UAA have been analysed, tl
public administration selects the participants with a given budget level, starting to pay each farme
from the lowest bid to the highest one, according also with theegbf land that he or she has
offered, until the budget is exhaust®de must therefore remember that not all the offered share of
land will be accepted under the AEM2, but it will participate only that one the administration is able

to pay according witthe given budget level.

Within the two budget levelgi.e. 0,2 and 0,8 millions of eurger yeay the results 0AM2
representhe total quota ofparticipatingUAA underthe Auction approach (i.e. equation 41), the
MFR2 payment (i.e. equation 42hd theFR2 payment (i.e. equation ¥}3 the case of a generic
agrienvironmental measure that substitudemix of traditional cultivation (AEME assuming a
maximum acceptable financial bid cap of 567 ellmagrable 10.



Table 10. Comparison of different payment mechanism in case of substitution of a mix of conventional
cultivation with AEM2 (Percentage of total participating share of UAA in AEM2 on total UAA of the

sample] | 567 euros/ha)

Percentage of participating UAA

Policy Instruments 0,2 (low-budget) 0,8 (high-budget)
MFR2 17,16% 100%
AM2 7,55% 27 2%
FR2 5,01% 21,18
MFR2/AM2 2,27 3,66
FR2/AM2 0,66 0,77

Source: own elaboration.

According with theresults of AM1, also in AM, wunder the two budget levels the
performance of the auction is always located between marginal flat rate and flat payment result
However, wen the budget increases, the difference between the performaAM2aind of the
MFR2 slightly increases, while maintathe same trendf AM1 in the FR case.

Within a high-level budget, whereas there are only 100 participating fénatshave been
paid according to theibid for the share of land that they offeradith MFR2 payment the
administration achieves the maximum percentaggdaékewith asavedbudgetof the 44% orthe
total budget.

With the lowest budget level, the maximum UAA-igken with the MFR is around 2 times
the uptaken area with the auctiohhe difference slightly increases under the highest budget level,
to more than 3 times. Moreover, the percentaggdake with FR, which is twaehird (i.e. 0,66)of
the auction approach with a lenbudget,slightly increases tthreefourthswith a higher budget
level (i.e 0,77. According to Figure 3,his is because the cost of the auction mechafsrthe
public administratiorrising more than proportionallgpompared to the cost of the uniform policy,
whichincreases constdptat the same rafper hetare

With regard to the lowebudget levelif we keepconstant the participating quota of UAA, the
total expendituravith a uniform mechanism will be higher than the expenditure with the auction
approachwhich is determined by the lower bids value. (leét tail of Figure 3).This means that
with the auction we still have share of savetiudget, whichthe public admiistration can usén



order toincrease the quota of participating UARaus the participatingand quotawith the auction
within a low budget levelesults higher than thene with theFR2 payment

However wherthe budget level increasehe public adnmistration is then able to increase
with both instruments the level of participating UAA, but for the auction at an increasingiepst
according to the bidding functiandthebid shadingoehaviour As a consequendae diffelence in
terms ofcost between thewvo mechanisms deeases and the uptake with thR2 becomes closer

to theuptake with theauction.

Now let us look on what happens tre total quota ofparticipating UAA underthe three
mechanisms when the maximum acceptable bid cap e&mgording to thénypotheticallevels
defined abovdi.e. when théoid cap becomes a half fifst, when isone and a half times moand

when istwice), according withthe twoassumedbudget levelper yearTable 1).

Table 11. Comparison of different payment mechanism in case of substitution of a mix of conventional
cultivation with AEM2 (Percentage of total participating quota of UAA in AEM2 on total UAA of the

sample] = 283,5 euros/hd; ! 870,5 euros/hd; ! 1134 euros/ha)

Panel A: Maximum acceptable bid cap E ' 283,5 euros/ha

Percentage of total participating quota of UAA

Policy Instruments 0,2 (low-budget) 0,8 (high-budget)
MFR2 100% 100%
AM2 100% 100%
FR2 5,2% 100%
MFR2/AM2 1 1
FR2/AM2 0,05 1

Panel B: Maximum acceptable bid cap E ' 850,5 euros/ha

Percentage of total participating quota of UAA

Policy Instruments 0,2 (lowbudget) 0,8 (highbudget)
MFR2 12,61% 35,78
AM2 4,21% 19,9%
FR2 51% 21,326
MFR2/AM2 2,99 1,82
FR2/AM2 1,21 1,08

Panel C: Maximum acceptable bid cap E I 1134 euros/ha

Percentage dbtal participatingquota ofUAA

Policy Instruments

0,2 (low-budget)

0,8 (low-budget)

MFR2

6,58%

28,6

AM2

3,55%

14,31%




FR2 4,9%% 21,1%
MFR2/AM2 1,85 2
FR2/AM2 1,4 15

Source:own elaboration.

With regard to Panel A, when the maximum acceptable bid cap is halved from the first leve

(i.e.! | 567 eurs/hd, according with Figur®, thefarmers totabffered land shardecreasefrom

2121 hectares to 954 hectar&ben, wth a lower budget level, the administration just needs an
average payment of about 209 euros/ha in order to support the whole offered land quota. Since t
average payment with the auction and with the MFR2, are lower than this amount, through th
applicdion of these two instruments the public administration @egeptthe 100% of the UAA
offered by farmers. Instead, for the uniform payment, being 500 euros/ha, the administration is onl
able to cover the 5.29% of the UAA offered by farme#ewever, in oder to comparethe
performance of the auctiowith that of the MFR2 and FRn this casewe shouldrefer to the
percentage dbudgetsaved before rerts a indicator of the instrumes®ability to reach the target

(i.,e. maximum uptake with the budgetlevel). Moreover, the difference ithe savedbudget
between the three approaches can be used as a proxy indidamicost of the various instruments
before rentswhich are analysetielow(Table 12.

With regard to Panel B and Panelwhen the maximm acceptable bid cap e and a half

times morethe firstone(i.e.E = 567 eura/hg or even doubledyithin both the budget levels, the
auction's performance worsens, becoming the latest mechamisah follows the FR and MFR2
payment.Despitethis resultcan bepossibleaccording with literature revielLataczLohman and
Schillizzi, 2006) it should be taken carefully in the light of the hypotheses we niaderhich the

most cherent result remasithe one reportech Table 10 the auctiormechanism is always located
between marginal flat rate and flat payment resbltsre in detail,the cases in which the FR
approach performs better than the AM2, are those where we have assumed the public administrati
can vary the relevant bid caput we know that this variation has beg@rst theoretical(i.e.
functional to our analysig orderto test the modgl because in the reality of aggnvironmental
programs, the decision about the relevant bid cap should be linked to a measure of the avera
compliance cost in relation to the availabiliy a variationof budget resource#nd if there is a
variation of the available resources we also expect a change of fixed payment, which, however, v

did not. Moreover,the relevant bid caps generally calglated on the basis of a measure of past



payment rates from previous programs, as indeed, we also did for the first hyp@thdsis 567
euros/hathat has been taken from the average of the payments for a similar measure in the RDP |
R 20062006 and in the light of thjist gives us the most consistent result.

However, in our specific case and according with Figure 7, when the faewrpegtations
about bid cap growfarmers find convenient to reformulate and increase their previousSingde
the value ofthe bids exceedthe value of the uniform payment, the performance of the auction
decreases. Thus, with regard to Panel C, the difference methee®FR2 and the auction increase
from 1,85 with a lower budget to 2 with a higher budget level. The same result happens to th

difference between the FR and the auction, which slightly increase from 1,4 to 1,5.

Table 12. Comparison of different payment mechanism in case of substitution of a mix of traditional
cultivation with AEM2 (Percentage of budget saved before rent in AEM2283,5 euros/ha)

Percentage of saved Budget
Policy Instruments 0,2 (low-budget) 0,8 (low-budget)
MFR2 61% 90,5%
AM2 13% 78%
FR2 0 40%
MFR2/AM2 4,69 1,16
FR2/AM2 0 0,51

Source: own elaboration.

As expected the ability of the auctitm reach the participation of the whole offered UAA,
within the two given budget, is always locatesetween marginal flat rate and flat payment results,
followed by the performance of the flat rate payment. When the budget increases, the differenc
between the performance of the Auction and of the MFR decreases, and has an opposite trend in
FR caseconfirming the previous result8Vith the lowest budget level, the maximinndget saved
with the MFR ismore thand times thebudget saveavith the auction confirming that with the
auction there is a positive rent compared to the MFR2 where R=0ralibebetween the two
approacheslecreases under the highest budge¢l around 1,16According toFigure 4thatalso
confirms this resujtwith a lower expectation of maximum acceptable bid cap, the bid and the
compliance cost functions tend to rise on tlghtriside and being closeAs a consequence the

auction performance improves gradually as we move towards higher budget and more participatir



UAA. For the same reason explained in Figure 9, thepBiRment improvests performance
compared tahe auction laen we move thigher budget level

In order to deepen the analysis of the performance of AM2, we proceed to compate tie
information renamong theanalysednechanisms when changing the expectations about the bid cap
(Table 13) As we explained previouslyhe total payments with AM2 and FRéhd the total
compliance costlepend orthe total participating UAAn AEM2, which in this casechanges in
dependency of théarmersO expectation about the bid cap and of the budgetTeug| these
measures, particularly with regard to the total payments with FR2, change in dependency of tr
hypothesis made about the budget level and of the maximum bidMcagover,we do not have
calculated the total payment with FR with the total avaslablAA, but we have usethe
participating UAA on the basisf the totalshareof UAA offeredwith AM2.

Tabella 13. Comparison of the rate of information rent between AM2 and FR2 withirbtwiget level
(AEM2)

Panel A1: Maximum acceptable bid cap 1 | 283,5 euros/ha
0,2 (lowbudget) 0,8 (lowbudget)
Total Total Rent ratio Total Total Rent ratio
Policy avment compliance| (TP/TC) payment compliance (TP/TC)
Instruments Pay cost (TC) euros (TP) euros cost (TC) euros
(TP) euros
euros euros
AM2 +' AP+ | "+ 38 s +",,+&$!+" "4 +$*06 s
FR2 +((Il’*$&%l %#*&$ll% %($#l( %IIII!)II$++I II*#,+$*% *$!Il L}
FR2/AM2 1+$*1 " FR2/AM2 15"
Panel B1: Maximum acceptable bid cap E = 567 euros/ha
0,2 (lowbudget) 0,8 (lowbudget)
Total Total Rent ratio Total Total Rent ratio
Policy avment compliance| (TP/TC) payment compliance (TP/TC)
Instruments Pay cost (TC) euros (TP) euros cost (TC) euros
(TP) euros
euros euros
AM2 HHHE'S'& | *#%! S B+ (%" HSH)' | YlHH)$I(! +$&&
FR2 +&(#))$&) | L &(*($+) %$&) "((#%($("" )"&$H) S+
FR2/AM2 +$)I" FR2/AM2 + S




Panel C1: Maximum acceptable bid cap | = 850,5euros/ha

0,2 (lowbudget) 0,8 (lowbudget)
Total Total Rent ratio Total Total Rent ratio
Policy avment compliance| (TP/TC) payment compliance (TP/TC)
Instruments Pay cost (TC) euros (TP) euros cost (TC) euros
(TP) euros
euros euros
AM2 +*||+)($n, ' *’&ll)$,( ' !$*+| Il(&)#($#ll* ' ”(’*%$%# !$’) '
FR2 +(,#,!$%ll 1 |||l||(+$#|| 1 |$%& llll)%+#$&% ’*#&II!$&, 1 !$+%
FR2/AM2 #3$()' FR2/AM2 #P(+

Panel D1: Maximum acceptable bid cap 1 | 1134 euros/ha

0,2 (lowbudget) 0,8 (lowbudget)
Total Total Rent ratio Total Total Rent ratio
Policy avment compliance| (TP/TC) payment compliance (TP/TC)
Instruments Pay cost (TC) euros (TP) euros cost (TC) euros
(TP) euros
euros euros
AM2 +(+((*S&*' | &#H* (D)™ 1$,(" "0+#$%E L I(*,*B%" 1$,)"
FR2 +&M G | ++100&(SFH| + (%S | )H&(+$%( +$)"
FR2/AM2 #*( FR2/AM2 HEF

Source: own elaboration.

Starting from Panel A1, with the first level of bid cap (ge. 283,5eurcs/hg under the two
budget level the rate of information rent with auction is lower than the one with the flat rate
payment. With a lower budget the rent associated with FR2 is twenty times larger than the on
associated with AM2. This value decreases wiienincrease the budget level, thus the rent with

FR2 becomes around three times larger than the one with AM2.

When the expectation about the bid caplaesibled(i.e. Panel B1), under the lowest budget
level, the rate of information rent of AM2 increasdsaboutthe 40%, while it decreases for the FR
approach of about the 90%hus the rateof information rentassociated with FR2 becomes just one
and a half the rate of AM2. Then, when we move to the highest budget, each rent decreases, |
with a greatedegreefor AM2. However the rate of FR2 almost remain just slightly more than one
and a half the rate of AM2.



With regard to Panel C1, when thiel cap levebecomesne and a half thene in Panel B1
(i.e. 850,5 euros/hadhe rate of information rent &M2 slightly excees the one related with FR2
(i.e. the ratio FR2/AM2 is less than one, which means that the farmersO rent with auctios becorr
greater than the one with uniform policf)he same results can be observed under the two budget
levels. Moreoer, with regard to Panel D1, when the expected bidcapicethe one in Panel B1
(i.e. 1134 euros/ha), the two rates of information rent decrease, but foostiRR2, while the one
for AM2 continues to be larger than the one with FR2. The rate of iat@mrent with AM2

becomes almost the double of the one with FR2 within both the budget levels.

In order todeepen the analysis veovide an alternativeomparisorbetween theAM2 and
FR2,with a measure oheaverageer hectare rerdnd thepercentage afentwith ahigherbudget
level consideringhe samejuotaof participating UAA(Table 14.

Table 14. Comparison of different measures of farmers’ rent within a higher budget level (AEM?2)

Panel A2: Maximum acceptable bid cap [_f ! 567 euros/ha; reference UAA=954 ha

Budget level (0,8 million of eurosper yeay
Policy Instruments Average per hectaredrt Rent (% on the budget)
(euros/ha)
AM2 215,13 26,42%
FR2 363,26 44,8%%
FR2/AM2 1,68 1,80

Panel B2: Maximum acceptable bid cap 1 | 283,5 euros/ha; reference UAA=954 ha
Budget level (0,8 million of eurosper yeay

Policy Instruments Average per hectare Ren Rent (% on the budget)
(euros/ha)
AM2 54,13 3,99
FR2 324,77 20,47
FR2/AM2 5,99 5,13

Panel C2: Maximum acceptable bid cap 1 | 850,5 euros/ha; reference UAA=954 ha
Budget level (0,8 million of eurosper yeay

Policy Instruments Average per hectare Ren Rent (% on the budget)
(euros/ha)
AM2 317,39 38,72
FR2 284,28 35,10
FR2/AM2 0,89 0,90

Panel D2: Maximum acceptable bid cap E ! 1134 euros/ha; reference UAA=1080,40
Budget level (0,8 million of eurosper yeay
Average per hectare Ren Rent (% on the budget)
(euros/ha)

Policy Instruments




AM2 41509 49,56
FR2 196,18 23,44
FR2/AM2 0,47 0,47

Source: own elaboration.

Since in this case we consider a different quota of the accepted UAA compared to the on
used for the previous analysis (Table 13), some small differences arises between the tw
computations. However the auction approach confirms to perform latterthe first bid cap
hypothesis

With regard to Panel A2l =567 eurag/ha the percentage of farmersO rent with FR2
payment is more than one and a half geEcentage associated with AMPhe same resulis
reportedwith regard to the average per hectare réviten the expectation about the bid cap is
halved(i.e. Panel BY, the percentage of rent associated wibith policy instruments decreasdut
with a greater degree iWM2. Thus,boththe percentage oafmersO rent and the average rent per
hectarewith FR2 become more than five times the ones associated with AMZ effect of the
decrease in farmers' expectations about the bidrefi@cts a more efficiency of the auction

mechanism to reduce rertgn the uniform payment.

However the opposite result igbtained with regartb Panel C2With a bid cap level obne
and a halfof the first bid cap(i.e. 850,5 euros/ha)the percentage of farmersO rent with AM2
slightly exceeds the one related with the FR2 payrGientthe ratio FR2/AM2 is less than one,
confirming the previous result, imhich the performance of the auction becomes woileg. same
effectscan be observedith regard to thewverage per hectare reMoreover, vith regard to Panel
D2, when the expected bid captwicethe first one (i.e1134 euros/ha}he difference between the
AM2 and FR in terms of both the percentage of farmersO rent and of the average per hectare r
roughly doubles and both the ratios FR2/AM2 diminish to around 0,47.



DI1SCUSSION

1.13 SUMMARY AND CONSISTENCY WITH PREVIOUS LITERATURE

The present study had three aims. First, it intended to provide a comprehensiveof@genomic
instrumentghat have been applied within the major agrironmental prograsof Europe, United
States and Australian order to analyse the conditions thatlow implementation the relative
strengths and weaknesses, providing a framework of the principal design @pttbtise relative
implication for costeffective agHenvironmental management in real lii&hile the second aim
was to develop two omghot auction modelfAM1 and AM2) for two-hypothetical agri
environmental measurd&AEM1 and AEM2)andto testthem through simulation exercisesith
data from Farm Accountancy Data Netw@®10 and 201{FADN) of Regione EmilisERomagna
The third goalwas to evaluate the performance of the developed auctamelsby comparison
with two flat rate options (MFR and FR payments).

The reviev of the applied policy instruments within the major EU, US and AUS- agri
environmental programmes has highlighted the European gap with regards to-baaddet
instruments such as auctiofjtech,2010) While in the last decades there was a growingeste
in United Statesand Australiafor theseeconomic policy toolgLataczLohman and Schillizzi,
2006), the European Programvgere anchored tmstruments that aim tomduce environmentally
friendly changs in farmersO practictsough theprovision of uniform paymentsLataczLohman
and Schillizzi (206) have reported few examplesiofplementedexperimental auction in Germany
(Grassland Pilot Auction andutcomebased auction) and United Kingdom (Challenge futiols)
remain isolated experiences iretbontext of the EU RDP.

The increasing popularity of auctions between the US and AUS prsgrames from the
different nature of the prograhobjectives and implementation principlesompared to the EU
counterpartsFor examplethe paymentsesulting from thdJS CRP Auctionaredirectedto reduce
the agricultureOs negative externalitider a centralized evaluation process vatimationalEBI
index (Hajkowicz, 2009. The attention fonegative externalities reflecésgreat degree of targey
of the US and AUS prograsitompared to the more horizontal EU measukésreover, the use of
aggregate environmental benefit index within the US and AUS auctions highlaylgteater focus

on outcomesof the US and AUS measuresampared tahe European counterpafSlaassen et al.



2008) The USCRP and AUSBush Tender auctionfocus on payments to reach environmental

objective measured by the quantity of environmental services pub({ldodge, 2000).

One relevant common aspect that emeifges the various analysed payment approaches
regards the problem of measuring AEMs outcomes and of the resulting link to public expenditure
Severalare thosefactorsthat have been recognized as potentially respondinienefficiencies
related to the gri-environmental payments, such Esited information abat measures, high
administrative burden, thabsence or lack of moniiag on farmers' commitments, thack of
information about actual compliance coatsl farmersO reamndpoor spatial targetim(Engel et al.,
2008) According with Connor et al. (2008) setting a uniform paynoam be a key challenge to
achieve cost effective environmental results when the public administration faces asymmetri
information conditionsWhen the payment is set tb@h, inefficiency results because farmers with
opportunity costs less than the payment rates will recieve a surplus. By contrast, when the payme

is too low, low rate of participation can occur.

Since, he implementation of a relatively cost effectiaegrienvironmental programe
requires a great deal of information on potential environmental benefits and the adggteteof
incentives and despite the institutional complexity (Ferraro, 200&) Governmentsn US and
AUS increasingly recognise th@tential of auctions as a policy tool for allocating public resources
and increasing the cesffectiveness of paymenfisataczLohman and Schillizzi, 208).

According with Ferraro (2008) also screening contractsbeaa theoretical solution teelp
policy regulator to design more efficient paymentowever theeviewed literaturdighlights that
despite thetheoretical appeal of this approach to improve the efficiencggofenvironmental
policies,it is technically challenging and it has baanelyused in practice

Through tke analysis of the theoreticabntractmodel,according withMoxey et al. {999
andBolton and Dewatripont (2004we analysethe key designfeaturesof a seconebest contract
for a number of finite farmer@more than two typehighlighting the existing tradeoff between
efficiency and information rent due to the fact that the public regulator cannot provide an incentive
payment equal to the marginal compliance cost of each participating farmers. lroardedmise
the benefit from farmersO participation reducing the d$kinitative behavioursand adverse
selectionthe public administration should offer incentiwempatible contracts, which specify an
higher payment than the one obtained in a perféatnmation context to the lower compliance cost
farmers and a reduced effort (participation) for the higher compliance cost farmers (Moxey et al.
1999; Canton et al., 2008Moreover,one theoretical way could lie rely on costlyto-fake signals
to gathering more information on farmem@ibutes(i.e. soil type, the distance to roads and



markets the geographical locatiprcorrelated tocompliance costand use this information to
improve thedesignof contractsIn addition,costtargeting approaches and eligibility criteria can be
based on this information and used to ofédternative contract schemeand prices between
farmersO typd8VStzoldand Dreschler,2005 Vergamini et al., 203 However given he levelof
complexity that thisinstrumentrequires probably the attention has shiftetbwards alternative
instruments, such dbe agrienvironmental auction (Ferraro, 2008).

Auction can be regarded as a trading mechanism that can be designed in order to achie
allocative efficiency (i.e. selection of participants with the highest beraiit) and budgetary cost
effectivenesgi.e. buying the most conservation benefit witgiaen public budget)The analysed
literature seems taonverge oncost reductions through conservation auctions that can be
substantial, though the scale of saving depends crucially on the specific auction (Gésipn
2008; Schillizzi and Lataekhomann, 2007; Stoneham et al., 2003).

Moreover, hrough competitive biddinthe policy makers can learn what farmers are willing
to offer for prograrme enrolment, which practices they are willing to adopt and what level of
payment they are willing to accept in order to reduce information rent (Claassen et al.,;TB@08).
competition is one of the main necessary conditions to assure the efficiency atidien
mechanism. Competitias firstly determinedy the level of information about what it values in the
auction(i.e. the fundamental bid cap)ataczLohman and Schillizzi (208) suggests that if bidder
know their own quality @snates (i.e. compliaze cost) and the governmentOs preferences (i.e. the
relevant bid cap), they will strategically avoid price competition offering the mix of services
attributes that best matches the agencyOs preferences. They thus face competition with only th
farmers tlat offer the same quality mix, reducing the overall level of competition. By contrast, the
lack of information about the fundamental bid dapreases the guesswork that farmers face in
formulating their bids. Wen farmers are unable to supply favourahle dostly service attributes
and price thecompetitionbecomes the driving forces of the auction, preventing bidders to capture
large rents by shading their bidgloreover,also theauctioneerOs reserpdce strategy(i.e. un
upper limit on the amount & the government is willing to pagan be consideress a key element
for the design of efficient auctiogtaczLohman and Schillizzi, 208). The setting of a reserve
price by the public administration would be relevant because it adds the rislkathatdmight lose
the auction by bidding too higBy contrast when the auction is strict budgetargetconstrained,
the reserve price becomes less importaat.example,n the US the competition is assured by the

limit imposed to the main USDA progranes on budget and acreage enrolment.



However there other factors that influence the farmersO ability to learn the auctéin cut
point decreasing the auction efficiency. The numbepasticipatingfarmers is one of these. Low
rates of partigation incrases the probability that farmers darow eachother, and consequently
increases their ability to predict the fundamental bid cap. Other relevant factors include the auctic
format and implementation rules. Under repeated auction the probability ontpdoyifarmers
increasse among the sequence of repetitions. With a discriminatory price auction the bid formation
depends not only on a bidder®s own compliance cost but also on his or her best guess of what
highest acceptable bid cap might be. This ttnestes room for bidders to shade their bids above
their true opportunity costs, securing themselves an information textacgLohman and
Schillizzi, 20G). By contrast with uniform pricing the farmersO bid only determines the chance of
winning but notthe payment they will receive. Uniform price auction prevent bid shading, thus can
reveal biddersO true opportunity costs. However the analysed literature suggest that t
discriminatory format appears to be the more appropriate paymentorubgrienvironmental
auction, except for the case when there are reason to believe that bidders will considerably sha
their bids. HoweveLataczLohmann and an der Hoomsvoort (199 demonstratethe advantages

in terms of coseffectivenes®f the discriminatin@uctionscompare to asimple flat ratgolicy.

Finally, also he choce of an appropriate dievaluation systemepresents a key design issue
The US CRP and AUS Buslse a multicriteria environmental benefit index (i.e. EBI) to aggregate
the various sitespecific effects of conservation activities into one figure representing an estimate of
the overall benefit of each bi{#SA, 1999; Babcock et al., 180 With the bd evaluation system
the public administration provides a rank of the collected Idsimizing environmental benefit
per dollar of programe expenditurgClaassen et al. 20R8Howeverthese aggregate measures of
agrienvironmental benefit draw on enuwmmental assessment conducted by ecologists and are

limited by whatever data the public administration is able to cobact at what cost

The results ofthe empirical analysecarried out in this thesiare in line with findings
reported in Latact.ohmann and van der Hamsvodt997) and Viaggi et al. (2008) who simulated
farmersO auction behaviowithin hypothetical agrenvironmental measures The estimated
compliance cost function iIAM1 for substitution of wheat cultivation capturatmostthe same
high degree of heterogeneity (i.e. costage form 0 to 1@0 euros/ha) as in Viaggi et al. (2008)
confirming the needs for a differentiated payment mechanism for AEM1 in order to reduce the
farmersO rerdssociated with théower compliance costarmers (i.e. left tail of Figure 1) and
increase the participation to AEM1 of the high cost farmers (right tadeed, the bid function
seems to fit well to this heterogeneity even if, givendiseriminatoryprice auctiorformat choose



for AM1, it always remains a certain degree of bid shading, especially with régdoiver
compliance cost pool

Approximately the same results have been obtained for AM2 (i.e. Figure from 3 to 5).
Although the second analysis considers a lower number of farms,esediffhypothetical agri
environmental measure and different quotas of UAA, the cost functions represented for the thre
level of bid cap assumed still capture a certain degree of heterogarmtgling with expectations
When the expectation about the nmaxm bid cap is halved the heterogeneity in both cost and bid
functions increases, while at opposite, when it doubles the functions become more flat and tr
heterogeneity reduce8ccording with the previous results also the discriminatory format for AM2
reveas the potential for bid shadingy the lower-compliance cost farmers while the higbst
farmers bid are more closest to the compliance costs functiesgecially when the expectation
about the bid cap is halvéde. Figure 4).

To evaluate the outenes of auction modetcording with the criteria reviewed by Schillizzi
and Latacd_-homann (2007) wérst comparahe outcomes of the analysed mechanisms in terms of
the rate ofparticipationwithin a determined budget level and secondly we refer taatee of
information rent (the ratio of total payments to total compliance casi$)to a measure of the
average per hectares rent

The simulation resultéor AM1 undertwo budget leved (i.e. 0,2and 2 million of euros)
confirm the superiority of the auction approach than the flat rate ofitmaczLohmann and
Schillizzi, 20®). With a lower budgef the maximum participatiorto AEM1 with AM1 is four
times largethanthe one with FRconfirming that the uniform policganachieve low participation
ratio (Groth, 2005)This difference deemases, with a higher budgés around one and a hatt the
opposite, the maximum participating UAA in AEM1 with MFR is around four times largerthiean
one with AM1 with a lower budet. As we have explained above, this difference is mainly
imputable to farmersO rent caused by bid shading behaviours {Laltasann and Schillizzi,
2006). Moreover, Bice bidders arecaepted in an increasing order, startirgm the lowest bid to
the hghest oneuntil the budget is exhaustedhen we increase the amount of financial resources
we allow the regulator tsupportmore bidders fronthe highespool, in which the bid are more
closest to the compliance costs, tlihe difference between MFR @AM1 decreases taround

two.

According with Schillizzi and Lataezohmann (2007) the analysis of the rate of information
rent (i.e. ratio between total payments and total compliance costs) confirms the superiority of AM:
compared to FRThe flat rate ofjon provides an amount of rents that is ane a half thauctionOs



rents with a lower budget aradound two times greater with the higher budget |eMelis we find
considerable cost savings from AML1 relative to FRnost the same result is obtainedhwegard

to the measure of the average per hectare rent, confirming the empirical evidence analysed in t
reviewed literature (Stoneham et,aP003 White and Burton, 20Q5for which the price
discriminating auctions are more c@dticient thanfixed-price mechanismg.he slightly difference
between the two different criteria can be attributed to the lack of choice and the overestimation ¢
farmersO participation in AMMWithin the high budget level and considering the total UAA
participating wih FR payment (i.e. 3619 hectares), the average per hectare rent of the FF
mechanisms about 454,96 euros/ha, whileeone withthe auction approadhk 256,02 euros/ha

With regard to simulation results of the AMe totalshareof land offered by farmrsin
AM?2 increases with increasirfgrmersO expectatiabout the maximum bid cafo abid capof
567 eurofhacorresponds hid-quota of land around the 30,959f6total UAA of the sample. When
this bid-cap halveshe aggreg®d quota of land decreaskabout thel8,3% By contrast, when the
expectation increases of about the 150% from the first bid cap, the total share of landsmérease
about the 12,63%, corresponding to 43,58% of the total UAA of the sample. If the maximum bic
cap doubles, the tdtaffered quotaexceeds half of the totdJAA of the sample (i.e. 59,04%),
corresponding to an increase of the 28,09% of the totajunidia.

Considering two budget levels for AM2 (i.e. 0,2 and 0,8 millions of euros), and assuming a
maximum acceptable finagial bid cap of 567 euros/hthe performance of the auction is always
located between marginal flat rate and flat payment reduits.result confirms thereviousones
in AM1 and is in line with the result of the extent literatui#ewever, when the budget increases,
the difference between the performanceAdf2 andof the MFR2 slightly increases comparittg
theone in AM1, while it maintainthe same trendf AM1 in the FR caseWith the lowest budget
level, the maximum UAA upaken with the MFR is doubled than the djaken area with AM2
This difference slightly increases with higher budget level, to more than thréenes. The
percentage otip-take with FR, which is twohird of the auction approach with a lewbudget,

slightly increases tdéhreefourthswith ahigher budget level.

In the light of the hypothesis we made about the opportunity for the public administration to
change the maximum acceptable bid,cap observe thaivhen this relevant parametsr halved

from thefirst and most coherent hypothesisbid cap(i.e.E I 567 euros/hg with a lower budget
level, the application 0AM2 and MFR2lead thepublic administratiorto acceptthe 100% of the
UAA offered by farmerswhile with FR2the administration is only able sxcepthe 5.29% of the
UAA offered by farmersMoreover, vhienwe hypothesize thahe maximum acceptable bid cep



one and a halbr even the double of the first leya&lith both thetwo budget levels, the auction's
pefformance worsendpllowing the FR and MFR2 paymeridowever, we should takearefully

this resultbecausen the formulation of sucbid caphypothess, we did not took ito account the
opportunity for the administrations to choose the relevant bid cap on the basis of the averac
compliance cost in relation to the availability of budget resources or on the basmezsure of

past payment ratedoreover, we did not consided also the opportunity to change the FR as a

result of a variation of the available budgBtus we should point out thétte most consistemésult

remains the onwith the! ! 567 euros/hawhich is thehypothesisof bid capthat has been taken

from theaverage of the payments for a similar measure in the RRRE02006

With the lower bid cap expectati@nd the lower budget level, the maximum saved budget
achieved with the MFR2pproach(i.e. 61%) that result four times larger than the savindl wi
AM2 (i.e. 13%). With the higher budget level the percentage of saved budget with AM2 increase t
78%.White and Sadler (201 Dbpbtaina similar resultalthough not directly comparable to our gase
butin the light of whichwe can be better frame our findingsthe extant literaturesince empirical
evidence on auction performance is often spurasukcapable of distortiong\nalysingthe optimal
conservation investment for a biodiversitgh agricultural landscapé&/hite andSadler (2011jind
thatthe maximum cost saving that could be achieved by a price discriminating conservation auctio
is about the 17%.

The analysis of the rate of information rantd the average per hectares reiRM2 confirms
the results of AM1we can achieve a greater reduction of farmers' information rent with AM2 when
compared with FRWhite and Sadler, 2011; Iket al., 2014). With a maximum acceptable bid cap
of about 567 euros/ha the rate of information rent with FR2 is one and a half larger than the or
with AM2. When the expectation increastue to our theoretical hypotheséss ratio decrease
slightly less than one, meaning that tbesteffectiveness of the auctiomorsensBy contrast when
the bid capexpectationss a half of 567 euros/hthe rate of information rent wit FR2 range from
twenty times larger than the one with AM2 under the lowest budget, leshile is around the twice
with a highest budgeDespitethese resuls is corroboratd by the findings of Latackohmann and
van der Hamsvoort (1997@nd areconsistent with the findings in experimental economics (i.e.
Cummings et al.2009 we should take it again carefully in the light of the hypotheses we made

about the relevant bid cap.

Moreover, with an expectation about the maximum bid cap288,5 eurcs/ha we found
similar result though not directly comparablef the simulated auctions for phosphorus load
reduction from a Finnish pilot biho et al. (2014) We obtainfrom AM2 an average bid of 208



euros/ha with an average per hectares rent of about 54 euros/ha that is close to the one computec
Iho et al. (2014)of about 250 euros/haof which 16,9% is composed by farmers rent (42,2
euros/ha) While LataczLohmann and Schillizzi (2005) finds laighea percentage of rent on
paymentof about the 36,46 in their first round of the Kiel experimemnotherconsistentesult to

AM2 findings is anaverage rental rate of 45,95 dollars per dhet has been found for the CRP
auction in the US (Lataezohmann and Schillizzi, 2006)

1.14 LIMITATIONS AND WEAKNESSES

Theresults of this work providsometheoretical and empirat insights with regard to the use
of economic instruments in the context of agmvironmental policy desigim orderto evaluate the
potential to reduce farmersO information ,rémtusing on adverse setion, trough alternative
approaches, such agrienvironmental auctiong.he review of the appliedconomic instruments
within the major agrenvironmental programmes of Europe, United States and Australia
highlighted the relevance of consideringuch differentiation in optimisation tools searching for

morecosteffective mechanisms

Auctions are characterized by a certain degree of complexities, but since they require les
priori information compared to screening contracts they have found more @hffinsihe analysed
programmess a tool to limit farmersO information ssamdimprovethe costeffectivenesof the
agrienvironmental programme¥/hile the discussion has corratated the main strengths of she
approaches compared to the traditiomatruments, as fixed paymentseveral are also the

weaknessethat emerge from trempiricalanalyss.

The simulation exercisesarried out for auction modelaimed to test basic forms and
characteristics of agenvironmental auctions, by providingmpirical evidence of auction
performance compared two flat rate optiondor two hypothetical agrenvironmental measures
that mirrors the actual measure developed for the RER. However, the analysis of the
weaknesses of the simulation exercisesatsseveral aspectand some simplifying assumption
that muste pointed out in the discussion.

Despite the estimated compliance cost function demonstateti behavingO in termstbé
soughtof the economic propertiesequired for this type of costinctionand that the procedure of
estimation have been selected from a consolidatecedureof estimatiorfor this type ofcost in E



R by Viaggi et al. (2008), the assumption on the basis of such estimation remains rather simplifiec
which means that is difficult to imagine to apply the same mechanism with other type of agri
environmental measureshis in turncan reflectthat the knowledge abouhe compliance cost
becomesa key factor thatcan limit the auction implementatioand the ability of moels to
representhis instrumentor both AM1 and AM2.

With regard toAM1, it considersa simplifiedonedimensionaimodelaccording with Latacz
Lohmann and van der Hamsvoort (1997). While AM2, which is more elaborated allowing two
dimensional bidit still considers just one agenvironmental input (share of participating UAA).

Another weakness of the modelling strategies adopted for AM2 idésgite this model
allows for dealing withtwo types of bid(i.e. one bidis a shareof farmersO conventiondAA to
replace with AEMZ2andthe other is an agenvironmental paymeptwe considegd justthe budget
costeffectiveness criteritb rank bid.While the literature suggestsetiuse of multcriteria indexes,
in both auction modslbids have been rankdbm the lowesfinancial bid to the highst until the
budget is depleted, considering the bid quadit&AA linked to the financial bidThus the model
focudgng only on budget cost effectiveness is not capable, in thisulation, to take into account
agrienvironmental benefitsSince conservation benefit are often -sipecificand depend on the
resource setting, the use of benefit indicators can help quantifying the effectseihagmnmental

activities

One morepoint worth mentionings that bothmodelsdo not take into accoursome weH
established issues raisedm the analysis athe auction literaturézrom the one hand bothodels
confirm that the simulatedpayments depend crucially on farmersO expectationt maximum
acceptable bid camnd budget level but the simulation strategy just assume that they are
exogenously given and there are no mechanism able to understand how farmers form this cruc
expectation bout bid cap. Both models ontyy to understand what happen farmers bidvhen
changes in these parameters ockuaddition models daot consider alsthetransaction coghat
canoccur during the design and implementation of the auc@nthis aspect,.ataczLohmann
andSchillizzi (2006) arguethat transaction costan be relevant for theublic administratiorwhen
implementing the auctionThe costs of operating environmental programmes include both the
incentive payments made and the costs to the agency of admigistexiprogramme (information
cost, contracting costs and policing costs including costs of compliance monitoring anc
enforcement, and scheme evaluation) (Falconer and Whitby, 1999). These cost tend to

disregarded in policy discussion, but the exteataiture confirms their relevance and impact on the



performance of the various approachdswever a percentage tvhnsaction costs haveenadded
to farmers intahe computation of compliance cast

Anotherlimitation of our approach idue to the facthatboth the modelsre not abldo test
crucial factors such as tlehange in theaumber of participating farmers and the potential to learn
by bidders As pointedout from the literature analysis tmeimbers of biddersan determine the
potential for learning information and collusiliehaviour(typically in small group) Then the
assumption of onshot, implicitly limiting the possibility to repeat the auctjdnom whichit can
increase the opportunity for farmers lgarn information from th@astgameand increase their
knowledgeabout he compliance cost of the competitor biddansl ther knowledgeaboutother
relevant information for the government such as the critical bid cap and the level of.budget
However, inthe actual US and AUS programmése agrienvironmental auctions are usually set
up as repeated auctions in that tenders for the same contract are invited in a sequence of bidd
rounds, this may allow bidders to learn from the outcomes of previous@idalinds and use this
information to update their bids. The risk of this happening in networked industries as farming is
quite high, where information is quickly spread through the efficient communication networks of
producers organisation, one importdesign challenge is to contain the scope for bidder learning,
as well as that of collusion which can be correlated

A simplified assumptiorfor both modelsregards the independent private values, which
requires that farmers are able to calculate their compliance costs. This is not completely realist
because in the practice of the real @mvironmental programmes there is often an element of
uncertainty enong farmers resulting in affiliated values instead of independent private values. This
element of uncertainty is often related to the long term ofeawrronmental contracts {E0 years)
by the difficulties for farmers to predict what will happen to mh@nagement practices they have
changed after the contracts have expired (Latatunann and Schillizzi, 2006).

With regard to the analysis of auction performances all the cases in which we have assume
that the public administration is able to change ¢hacal bid cap, represent only theoretical
hypotheses. A more coherent and reliable approach would be to link the decision of the relevant b
cap to a measure of the average compliance cost in relation to the availability of budget resource
Moreoverwe could expect also to change the value of the flat rate policy according with the
variation of the budget resources.

However,according with Connor et al. (2008uction mechanisnsan provide the greatest
reductions in costs relative to payment policikat involve little use ofa priori information
regarding bidder opportunity costsdifferentiate payment levels.



The results of this research while attemgtto providea useful empirical exploratiomf
auction theorycannot provide a comprehensive solution in most real world settings. However, it
can contribute to feed the debate at EU policy level about the role in considering auction design at
bidding behaviour so as to limiting the inefficiency related to theaacgrienvironmental
measures.



CONCLUSIONS

This thesis develops two simulation models of a budgestrained auction in-R, in order
to assess its capacity to reduce farmersO information rent compared to two flat rate payment optio

The models werdeveloped on the basis of a theoretical framework drawn from an analysis of
the major agrenvironmental programmes in Europe, United States and Australia and from an
overview of the major contributions on agnvironmental auction&Stoneham et al., 280 Latacz
Lohmann and Schilizzi, 2005; Glebe, 2008; Viaggi et al. 2@0®8) screening contracfg/u and
Babcock, 1996; Mxey et al., 1999; White, 2001) theories. From the reviewed design options we
have selected the basic, but most relevant conditionsetidhto a coseffective implementation of
auctions compared to a uniform policy. Then an assessment of the simulated auction in terms
budgetary cosgffectiveness has been provided for each model and the results have been discuss
in comparison witlthose of the two flat rate payment options.

The first part of this study has presented an analysis of the applied economic incentives t
address the issue of farmersO rent, in order to provide a framework of the principal design optio
and the relative iplication for costeffective agrenvironmental management in real lifehe
overall analysis highlightthat reduction of farmers' rent is still anportant task for governments
that aim to maximize the environmental services obtained with limited bsifigetaczLohmann
and Schillizzi, 2006)A better management and allocation of the resourcdssirable because it
goes in the direction of enlang the benét of agrienvironmental policie$or societyandspread
consciousness nd benefits among feers, leading toincreag the overall sustainabilityof
agriculture The AUS communitypased approaches demonstrate the potential to exploit market
based instruments, as auctions, also to share knowledge and information with farmers and relev

stakehol@rs in order to obtain in return a better land management.

Economic instruments such as auctions have been broadly implemented by the US and AL
government agencies experimentohfferent elements of noveltyompared to the classieatures
of the auction theory(Riley and Samuelson, 1981, Klemperer, 200/)e reviewedexperiences
have dealtmostly with multi-unit of heterogeneouagrienvironmentalgood or services, using
discriminatory payment rules that alloweshultidimensional bid as in the sa of theUS CRP
auctions(Babcock et al., 1996) and the AUS BushTender (Stoneham et al., 2003). In these auctior
bids were rankednd consequently acceptadcordingwith multi-criteriaindexes (EBI)n order to

remunerate thagricultural produceren the basis of theonservation benefthat they offered. On



the one hand,abpie most of these assumptions deviate from the idasssumptionintroducing
elements of uncertainty about the overall result in terms of efficiency and effectivenesserstill th
are nocontributions in the literature that explamthout unambiguitythe consequences of using
different rules than those generally recognized in the fundamental theorem on aw@taihe

other hand, these experiences have provided little megdabout efficiency gains compared with
fixed payments. Stoneham et al. (2003) reported significant efficiency gains in the first round o
BushTender auction. White and Burton (2005) find efficiency gains between 200 and 315% for th:
ALR auction pilot inWestern Australia. However, according ltataczLohmann and Schillizzi
(2006) the variations of results from each experience suggest that probably it is too early to make
definitive and robust assessment of the cost effectiveness @ragronmentabuctions.

The reviewed literature and the theoretical model on contracts highlighted the existance of
tradeoff between efficiency and information rent due to the fact that the public administration
cannot provide an incentive payment equal to the margiompliance cost of each participating
farmers. While offering a menu of incentigcempatible contracts through the use of mechanism
design Moxey et al., 1999 Bolton and Dewatripon2004) reduces the risksf adverse selection,
the solution provides small benefits if compared to the institutional, informational and technical
complexity that policy makers face in the application of this instrurfmguedas and van Soest,
2011) This outcomepartially justifies thelack of realworld applicationof such theoretically
powerful approach and why tregtention has shiftetbwards alternative instruments, suchtlaes
agrienvironmental auction (Ferraro, 200@nyway, the theoretical analysis of this instrument
allowed us to deepeheissue of adverse selection arwhtributing to the better understanding and
representation of the problem of farmers' réiftanks to this background we have chosen to
address the problem of information rent through an empirical applidghtdriocusd onauctiors.

This approach requires the management of lower complexity agndrding with the extant
literature it can lead to better results (Glebe, 2008; Schillizzi and Ldthomann, 2007;
Stoneham et al., 2003).

The second part of this thesis fees on the twgimulation auction models fotwo
hypothetical agrenvironmental measures in-HE The results confirm the findings in Latacz
Lohmann and van der Hamsvoort (1997) and Viaggi et al. (2008). We found that the variability of
compliance costseems to justify the application abmplexcontract allocation mechanism such as
auctions,while tradiional flat rate payment policiend to overcompensatarmers. At the same
time the results confirm that the performance of the marginal flat payment is superior compare
with the other approaches, both in terms of participation and in reducing farmersO rent. However t
feasibility of such payment stronghjepends on the information available to the public decision



makers and it appears to be theoretically powerful but challenging to implement. One opportunit
would be to gather information on observable landowner attributes that are correlated with
opporturity costs and use these attributes to design differentiate payneafianisn{e.g.payment
related to differengeographical locatian or different environmentalsensitive areas) rather than
focus the justification of payment on the average complianceotdstmers in the same arebhe

soil type, the distance to roads and marketse forest type andhe assessed valuare some
examples of these attributdsat are often correlated with opportunity coetsl costly forfarmers

to fake With this informaton the public administration can create eligibility requirements for
receiving a given contract type and priéairthermore, minimum eligibility criteria can be also
used to exclude the participation farmers that prodeseenvironmental goodd his approach is
common in EU and US agenvironmental schemes where contract prices differ geographically to
reflect regional differences in opportunity codterraro, 2008).

Moreoverthe analysis of the performance of the audioompared with the two flat rate
options highlighs that cost saving may easily be eroded under the discriminatory auction format
since the optimal bids and the relative bid shading quota increase with both the bidderOs opportur
costs and his/her expatibns about theritical bid cap Thus the auction models shown better
performance with a low level of expectations about the critical value, while with higher values the
flat rate policy performs better. Thus, according with Latagiamann and van der IHesvoort
(1997) within the discriminatory price format the share of information asymmetry is not completely
reduced since the auctionOs cost revelation property is blurred by the fact that the bids also ref
the bid shading behaviour, which is relatethi bid cap chosen by the agency.

While the discussion showed several weaknesses of the develgpedcks in the current
form, the overall message goes in the direction that further improvements are possible in efficienc
of AEMs. Such improvements whlirequire a consistent development of implementation data
collection, data analysis and-arte policy design and evaluation.

The main further activities of this work can be the development of a simulation model for a
self-selecting contract in order tooenpare it withthe second auction modeévaluatingthe
perfamance of these approaches with regard to farmersO réimé. game time the development
screening contractsnay address the problems of dynamic inefficiency (lack of incentives for
entrepremurship). The typical agenvironmental contract does not provide producers with
adequate incentives to seek out new methods of reducing costs, to introduce new ideas, or to

willing to take risks for the provision of environmental services.



Further resarch could involve the comparison of these models from a numerical standpoint,
using expeamental auctions with studentsloreover, outcomdased agrenvironmental payments
could be analysed in order to provide further clarity in the context of the elsbatounding the
relationship between payments and results in future EU RDP progra@otesmebased payment
considers the interests of the local people and the relevant stakeholders and their demand -
environmental services and goods (Groth, 2005).

Moreover, according with Banerjee et al. (2015), further studies should consider to implemen
scoring rules that reward pairs of sets of bids for adjacent land use projects in order to test tt
effects on auction performance of improving targeting objestiV@e agglomeration of land uses
can often produce much greater conservation benefit than if they are fragmented or disconnect
(Dallimer et al., 2010). Thus, this study should try again laboratory experiments to investigate th:
impact of information resation on the auction performance with spatial targedimd) provide also
an analysis of individual bidding behaviour, in order to learn about the nature of agents focusing o
the factors that affect bid submission and the potential relation witindteation and conservation
synergies. According with Latadzohmann and Schillizzi (2006) the lab provides a-loygt means
to study auction performance prior to costly field implementation with actual farmers.

Finally further research should focus on the problem of uncertainty over property rights trying
to understad the impact on the strategic farmers bidding behaviour when uncertainty vary
according to different contracts termsrom the policymakers point of view the analysis of this
problem could help to understand how the uncertainty about the ending @fct@greements can
affect farmersO participation and their choices in theqgactual stage.
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