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1. Introduction on TASK 3.2

The SUFIS/Aoroject focuses on the identification of sustainable business strategies for primary
producer that are affected by the imperfection of the market. It is knokat market imperfections

do not allow a efficient market working andesaurcesallocation As part of the SUFISA project,
Work Package 3 aims to analyse the impact onf market imperfection in the efficiency and
performance of farmers (obgive 3 of SUFISA project).

Task 3.2 focuses dkssymetric information (Al)n the specift, this task includesvo main actions:

1. Expert based analysisf the relevance of information asymmetries in the performance of
agriculture value chains trough a Delphi exercise (15 expertwifi®¢). As a backgrounah
preparation ofthis action,a consisent literature review on Asymmetric information alorige
food supply chain has been carried out.

2. Modelling of the effectsof Asymmetric information on chain performance (for a selected value
chain based on the case study selection in task 2.1).

The experbased evaluatiois intended toyield a simplified but broad evaluation, while the model
provides higher detail on a specific case study. The modek usputs from the experbased
evaluation, both to select priority issues and for identifying appropriaechanisms

With the term Asymmetric Information, we mean a situation in which the parties involved in an
economic transaction have different levels of information related to the transaction, either related
to the characteristics of the goods or servidgegolved or to the actions taken by the other parties
(Nicita et al. 2005; McCluskey, 2000A classical example is a consumer not knowing some
characteristics of a good she intends to buy, which are instead well known to the Asljenmetric
informatoncan negatively affect the market functioniagd chain relationships anitlis considered
among causes of market imperfecticand can lead to a marke failure.

The Deliverable 3.2 has the aim to presémt results of this activity wth a focus onnaodd of
behaviour under asymmetric informatidior a selectedsupply chainln particular, the modelling

part aim to capture tha beahviour between a primary producer and an intermediate dealer such as
a cooperative or or a producer association or a prodweganization.

2. Literature review

Asymmetric information occurs when parties involved in a tratisa are not equally informed
this doesnot allow societyto achieve first-best allocationof resources.There has ben a
considerable increase in attention on asymmetric informaigsuesn economic literature over the
last twenty years in several fields, such as agmgironmental scheme payments, foodality and
chain relationshipgLaffont and Tirole1993; Salam’, 1998; Laffont and Martimort2002). In
traditional economic mods| players are expected to have perfect informationreality, this in the
majority of the case does not occand hence information asymmetry also affects the ability of
models to repesent real life situationsThis approach in which actors have perfect information,
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development of the research field of New Institutional Economics (NIiEWwé&ll know how George

Akerlof (1970) represented one of the pioneer in this field, by examining the consequences of
asymmetric information in second hand car market. In particular, Antle (2001) stressed the fact that
the food market is characterized byperfect information with asymmetries allocated along the
supply chain (Starbird et al., 2007) and which are responsible for a general increasing of costs during
economic transactions (Bogetddt al., 2004).

Based on the allocation of information, ig@omic transactiogtwo actors are distinguished: the
Agent who has the information, and the Principal that make effort to ktt@agent action or good

the characteristic sold by the agemt order to provide incentives suitable to guide the agents to
take decisions maximising the principal own utilifhe consequences of asymmetric information
are moral hazard (after contracting), when the action of the agent cannot be observed, and adverse
selection (before contracting), when characteristics of thedjoo of the agentis hidden to the
principal. In the majority of cases in the food sector, the agent tries not to reveal the food quality
characteristic and the efforts made by the principal to reveal hidden information determines
distortion in the econond decision leading to inefficient resulteading, potentially, even tthe

good exclusion from the market.

In particular, academics point out the lack of information on quality, pricesafetythat frequently

occur in the transaction along the supply chain until the final consumer (Ferna22@R@&).Agrifood

sector by its nature is exposed to unknown characteristicthe goods Quality and safety are in

the majority of cases recognizable only afteritheonsumption and so classified as experience or
credence goodin some cases, even consumpion does not allow to recognise some features a good,
for example process informatioh. OO2 NRAyYy 3 (2 bSfazyQa Ofl aaiTaiol
to attributes identified immediately only after purchasing and credence good refers to attribute that
cannot be identified immediately neither after purchasirigany actions in terms of regulation and
policies have been undertaken in order to control attributethiafood transactions, however there

is still need to improvéheseconditions in order to achieve a more efficient and competitive market

of European agriculture.

There is a stream of literature that foeson problems of asymmetric information relatéo food
attributes, (Hobbs2004 Starbird, 2007McClusky2000 Cooperet al.,1985 Elbashaet al.,2003).

These papergefer to food safety and food quality, which in many cases are difficult to measure.
Therefore, information concerning product safeand several quality aspects (such as ethical or
environmental issues) are strongly asymmetrically placed along the supply chain (Starbird et al.,
2007).

Food quality and safetgre two different issues thdtave been highly discussedtire last 20 yees.

In particular this applies tdood safety because of seveiasues related to public healtiAs stated

by Grunert (2005) the concept of quality and safety in agribusiness is mainly driven by actors of the
market food chain. In particular, it is ackmledge that supermarket reflecting the customer
needs have become main actors in the food supply chain (Reardon et al., 2003). However, the
perception of value is personal (Swartz, 2006) and because of its abstract nature, that referred to
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consumer beéfs, it is separated from concepsuch as attribute, norms that usually relate to
objective food aspectsThe 2 2 R a dzLJLJX & OKIF AYy A& RREtddybGsResd a |
Sy i SNLINR & S at al, 201R)1 Thadedoye aitasyCharacterized by ghhlievel of interactionsin

which the information exchange affesthe success of the chain (Icasdtihanson, 1999). One of

the most important factos for the development of partnership among different actor ofapply

chain is trust (Johnstoet al, 2004). In scientific literature, two broad approaches to the concept of
trust are adopted: the economi@pproachand the sociahpproach(Williamson, 1993; Lyoret al,

1997). The present study does not addrebe trust within supply chain in relation tasymmetries

sinceis more related toa socicanthropological approach

Some possible solutions are identifiedaocademiditerature to correct asymmetric information in
the food supply chain. One consists in acquirimfgrimation; however, this implies costs that can
increase with improvinghe level of accuracgf the information collected A second one consists in
the vertical coordination by means of contracts or vertical integratmotheroption consists in
the adoption of food standards, insurance, certification monitored by third partieaddition,also
Regulationis possible, in whiclyovernance appliesoordination schemes between private and
public agents to promote the compliance of food operators in teoh$ood safety regulationit
represents a strong instrument to reduce source of information fai{blieitaet al,, 2005;Rouviére
et al., 2012; Fernandez, 2012).

Accordng to Stringer et al(2007) the food supply change can be divided in the following stages:
agricultural production, processing of raw material, industrial transformation, distribution,
consumersKigurel) . In paticular, supply chain is characterized by having a multiple stage agency
interaction Figurel showshow different solutiors can be allocated in different parts of the supply
chain

The application of the most dable solution is based on the type of food attribute considered,
(whether is a quality or a safety issue), asymmetries types (adverse selection or moral hazard) and
based on the actors involved in the afpod chain.


http://www.sciencedirect.com/science/article/pii/S0306919212000139
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Figure 1. Solution to asymmetries along agfood chain highlighted in literature (Source: authof2&laboration based
on agrifood chain elaborated by Stringler et al., 20p7

2.4.Food standars
Starting in thanid-1990s European retailers, faced by food safetyesidegan to intervene heavily
AY LINPRdAzZOSNARAQ LN} OGAOSa o6& AYLRaiay3d adl yRINRaA
public Minimum Quality Standard (MQS). The retailers also developed new methods of signalling
these efforts to consumers by creagj private labels; in additigm number of agreements between
retailers and producers were developed in order to market products with strong quality and safety
guarantees to consumers. (Codrenal.,2005). Food standards have been introduced to minieniz
the risk to suffer coordination failures along the food chain. Basically, there are two type of food
standards, public and private. Public standards aim to ensure that social food safety and quality
objectives are addressed and private standards aim &einthe market demand of consumers.
Private standards are used by Private organizations to increase profits through both facilitating
product differentiation (providing incentives to suppliers to make asgecific investments, driving
consumers to satigftheir desire for product diversity), reducing cod®li{ng 2002) and reducing
risk (Starbird, 2007).

2.5. Coordination (contracts)
Coordination is required when it is difficult or expensive verify the (agent) work. The food sector is
highly characterizetly credence and experience goods,ifer which attributes are not observable.
When attributes are not observable, there is a problem of product differentiation dueléckeof
information, or information failure. In particular, in the information econics the case of nen
verifiability together with decentralized information is problematic in contract design and prevent
collectivities from achieving the §it best allocation of resources.

Between academics, Hennessy (1995) stresses the importancetichl/értegration as a solution
to the increasing demand fasafefood. In fact, vertical integration guarantees the disclosure of
gualitative and technological food attributes which are problematic to achieve reducing testing cost.
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However, this solutiomoes not find many applications in practice. In fact, on one side, there is a
control of the overall production, but on the other side, there is a total shift of risk to the owner.

The different types of coordination, referred as the economic arrangenanied at synchronizing
the transfer of inputs/outputs from different stages of the production chain up to the final
consumer, is extremely relevant in the functioning of dgad market. In particular, the contract is
an essential means in coordinatioriaaling the achievement of an efficient production along the
production chain (Bogeto#t al.,2004). The first contract probably appeared in agriculture (Laffont
and Martimort, 2002). There is an extended stream of literature on contracts in agricutos,of
them onwesterncountries Gattikeret al., 2004; Fraser, 2005; Fernand@mos, 2008) and few on
Eastern European countries (Ferto, 2009; Bakucs, 2013).

The imbalances of power between the end links of the chain, famers and retailers reprdsents t
most relevant aspect that nesdo be addressed in order to reduce market inefficiency. The
increasing globalisation and concentration of the process in some main retailers has led to an
imbalanced trading where 13.4 million farmers and 310 thousandd fiedustry across EU have to
relate with few retailers. This leado a pressure at the farrgate prices, increased also by the
perishable nature of agricultural product. In order to mitigate this problem, the existence of fair
contractual arrangement beteen partiess essential (Cop&ogeca2016).

Contracts are the instruments used to coordinate transactions to meet food standards requirements
between buyers and suppliers. Within contract relationships in the f@pd sectors, scholars
recorded diffeent means to incentivize compliance with contract requirements: price premiums
(Farina et al., 2005), technical assistance, input credidlity premium, stable access to market
incomestability (Berdegue et al., 2005 fact, n response to the grer market instability and
increased price volatility of European farm systems within the food supply ,drrAgricltural
Markets Task Force (EkBs recently highlighted KS Yy SSR 2 F Y2 NB(Eweny (i NI O
Commission 2016) In several Ewpean countries contracts are not writtenand sometimes
legitimate late paymer# in commercial transactiom Currently written contracts are not
mandatory; only some Member States made written contracts compulsory (France, Italy, Lithuania,
Spain, Polangdor this occurs for specific cases (such as milk sector).

The literature reports an increasing of contract use in dgumm sector transactions for
differentiated product (Jang and Olson, 2010). Product differentiation often is due to quality
attributes, which according to Codron et al. (2005b) are numerous: sensory (appearance attribute
such as size and colour), health or nutrition, process (welfare, ethical aspect such as organic) and
convenience. In particular, the first three attributes originate a tarm production stage. The use
of contracts for product differentiation in ag#mod sector at the farm production stage has been
widely explored in literature. Some examples are provided3oyton, (2006) McClusky(2000),
Segerson, (1999ogetoft (2004). Gorton et al. (2006yescribe the adoption of a contract to
prevent information failure in milk market in Moldavia. The main issue was related to the low quality
of milk in terns of fat content provided by farmers. The buyer offers in the contractaelfit that
incentivizes the supplier who satisfies the MQS for milk in protein contéfdrley and McClusky
(2000) recognize the important role tfie production contract designng a contract that allows
selection ofldentity Preserved wheatJNE R db9 Sshidi &dbenefitThe contract proposed in the
paper follows the theory of incentive that try to differentiate producers based on the premium
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price.In a similar way, Starbird (2007) explores the role of contract design forstafery attribute.
The paer proposes a model that all@gegregating safe from unsafe producers based on the failure
inspection cost and the bid price.

The main advantages of engaging in contract is from the farmer side a shift of t{#Madinez,
1999)an income stability ath a market security. The disadvantages are recognized mainly in a
reduction of flexibility in themanagement(Skully, 1998which is usually compesate by a price
premium (Key, 2004 However, there can be algmwssible penalization in price casethe spot
market offers a higher bit price Nevertheless,dr processors, contract solution allows to hawe
stable provision in ternof raw material andproductquality (Worley, 2000)

Segerson (1999) has been one of the first academic to analyse mandatorati@yulersus
incentives for voluntary approaches identifying the condition in which a firm would adopt a
voluntary food safety standard. Findings show that market can induce voluntary adoption for
experience and search food. However, this condition is swtable for credence food, where
mandatory monitoring systems arecommended.

Contracts, in the field of the food supply chain, have primarily been studied as performance
incentive tools (through their payment segms) or via the transfer of decision rights (Bouamra
Mechemache et al., 2015). These studies are based on standard hypotheses that view the contract
as a complete and optimal coordination tool. This theoretical and normative vision of contracts is,
howewer, counterbalanced by a more realistic approach offered by the agency theory. Coordination
among actors in the agffood chain is a typical agency problem (Ménatdal, 2004; Cook et al.,
2008). This problem arises when the desires or goals of theipainthe buyer, and agent, the
supplier, conflict and it is difficult or expensive for the principal to verify what the agent is actually
doing (or what are the characteristics of the agent). The focus of the agency theory is on determining
the most effitent contractto govern the principahgent relationship given assumptions about
people (e.g., selinterest, bounded rationality, risk aversion), organizations (e.g., goal conflict
among members), and information (e.g., information is a commodity whiohbeapurchased). In
the literature, two aspects of the agency problem are cited, moral hazard and adverse selection.
Moral hazard refers to lack of efforts on the part of the agent. Adverse selection refers to the
misinterpretation of ability by the ager{Eisenhardt1989). For the food supply chain, the agency
problem appears to be particularly evident in the fresh products sector (meat, and fruits and
vegetables) where food safety issues are in fact more acute (relative to other sectors) due to the
high product perishability and vulnerability to pathogenic agents (Unnevehr, 2000) and fraudulent
behaviour is more frequent (Ependitis, 1998). The magnitude of these forms of coordination failures
is also amplified by the fact that the fresh products sectahigracterized by atomized production
structures. Those risks led retailers to become involved far more than in the past in the choice of
production technology and practices used by their suppliers, in particular via the imposition of
private standards relted to production practices: notebook records of production practices, codes
of Good Agricultural Practices (GAPs), and fasuranceschemes (Codroet al.,2005). The choices
made by each retail chain in this context are conditioned by individual fdboit also by sectorial
OKIF NI OGSNRAGAOQaAD ¢KS NBGIAESNEQ AGNI 0S3AASaE Ay
of credibility in the eyes of consumers and their capacity to enforce contracts (Cetabr2005).
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With respect to the lasissues, the regulator capacity to enforce contracts is linked to its capacity to
discriminate suppliers and to monitor compliance. The impossibility to accurately monitor
compliance disncentivizes investments in ensuring the contracted product speticaby
producers (Hennessy, 1996) and increases the risk to suffer frauds (Ependitis, 1998; Giannakas,
2002), while, the inability to discriminate suppliers increases the risk of failing to meet the
contracted requirements to the detriment of o buyersand suppliers (Baker et a002; Starbird

2007). The last two issues are particularly relevant when buyers take decisions on differentiating
goods according to intangible attributes, as organic versus conventional food. By considering frauds,
it is allegd that, in the southern stateof the EU, mislabelling of conventional product accounts for
between 15% and 40% of the organic labelled predi(Ependitis, 1998). In this respect, Giannakas
(2002) provided a theoretical explanation about the effect oflabel conventional food as organic.

By considering the risk to fail to meet the food specification defined by the contract, for the produce
sector in US it was estimated a rate of pesticide residues above the legal limits in between 30% for
organic produts and 50% for conventional products (Baker et al. 2002). In this respecbird

(2007) provided a theoretical explanation about the fact that, in a multiple agency problem, both
intermediate buyers and suppliers might fail to meet the contracted statslarhe magnitude of
GKAA FlLAEfdZNE YAIAKEG O2yRAGAZY (GKS o0dz2SNDa gAff
the product. This is also conditioned by the buyer capacity to discriminate suppliers with respect to
their different attitude toexpose the intermediate buyer itself to a nkat failure.

3. Expert Based Analysis (EBA)

The main purpose of th&BAis to explorethe relevance of information asymmetries in the
performance of agriculture value chainghe actiorwasenvisaged to imolve about 15 experts EU
wide with the purpose of carrying out a twsteps Delphi exerciséAn open identification of
asymmetric information and mechanisms throughich they affect performancis the purpose of
this action.

In order to achieve these resala Delphi questionnaire bheencreatedbased also on finding from
the literature review ceaied out previously The literature analysis haglated not only to
asymmetric information but also to Delphi methodology.

Baseal on findings from literature review and @electedstakeholder interviews a first version of
the Delphi questionnaire has been developed. In particutae questionnairehas beerstructured
in a way to gather expert insighénd opiniors onsolution toreduce information asymmetries

The first draft of the questionnaire has been tested between two experts and coherently adapted
The revised questionnaiteas then beersent by email withthe invitation to participateto a panel

of experts The selectiorof the panellist has consisted in 20 #ide experts. After sending two
remainders, nevertheless only one response has been collettezlalternative actiopursed has
been b convert the Delphinto an online questionnaireversion The questionnaire habeen
developedon Survey Monkeysee annexand fom October2016 invitations hee been sent by
email to around 70 experts.wib remainders have been sent in the peribdm Novemberto

January) The online questionnaire has been structured tiwo parts A and B. The first pai is
9



composed bygeneralquestionson market imperfection anésymmetric information issuesh&
second part B more focused on contracting issiés.obtained six questionnaires, not all of them
completed.

Give the difficulties ithaving a representative group of respondents on such a broad issue, Al has
also been addressed in connection with interviews carried out in WP2 for the case study on Pear in
EmiliaRomagna.

Form theEBAwe gather six questionnaise Respondents arbom Germany (manager), Ireland
(academic), Slovenia (manager), Bulgaria (academic) and Italy (mgnaesording to expert
responseQthe fruit sector is particularly affected by lack of transgrecy of information on quality

this last aspect is espally stated in country such as Italy and Germany. [@ibke of information
transparency on safety for the fruit sector is highlighted in Germany. Instead, the main issues in
relation to market power are referred to sugar, meat and nsiictor. In particuér, quality aspet
concern the size (Bulgaria), the colour (Slovenia)candal protein content (ltaly). Safe aspects are
related to level of chemicals in fruit and mycotoxircareal.

According to expert statementd)¢é use of contract is mandatory inrae cowntriessuch as Bulgaria
and Germany, instead is notandatoryin Italy and Ireland.However, egerts form Germanyand
Bulagaria state that the main form of transaction for farsisrthe spot market.

It is recognised the important role of contraict genereting a stable farm income from Bulgaria
and German experts. In additon to thexpert fromltaly and Irelandare aware of the important
action of contract in promotingyuality and safety aspest In general all experts agree on the
essential catribution in the risk reduction for farmers. Bulganaxpert considerthe contracta
proper coordinationtool along the food supply chiam particular at the Distributionlevel (fig.1).
On the contraryfrom GermanS E LJS NJithe Zontrar&péesers a tool to be applied between
primary producers and intermediate deaser

One expert from ltaly reports that contracs not only work well in reducing the problem of
information transparency but also in reducing general transectosts. In fact, the motaring
activity can be partially reduced presence of contrast Howeverthere are some cases in which
monitoring is not sufficient irguaranteeingthe productauthenticity. This is the case of product
characteristis related to the application otinobsrvable practices, such as the organic or ethic
aspecsand in some cases qualitative aspeéizperts agree that the contrabefore planting or at
least before harvestg, represents a beneficial tools especially for farmers because eagutome
stabilty and the reduction of risk However,the majority offood operatorsare not using it, in
particular primary producers.

The investigation about Alas been in depth analysed the pear sector of Emili@omagna region
during the case study analysis d¢ad out in the Work Package2. This action allowgaininga better
understanding of the relevance and of the organisation of the se@tw.region Emili'&omagna is
the first pear producer in ItalyPear producers can be distinguished in SAvéidium sizeproducers
(20-30 ha) which are run by young entrepremsumulti crops (fruits, cereal) andith different
quality standardlevels They convey all the productiolm organizationsuch as cooperativand
10



experts highlight thathere areefficient andinefficientfarms. In addition there arelarge farm size
(about 300ha), located mainly in the Ferramovince, which are highly specialized in pear,
productionand more oriented toa spot market and sometimes auctions.

INEEEE
buyer » Market

. » Efficient » Schedule the demand/export
* New variety * Inefficient production: » Consumer
* New agricultural PGl,Organic,Private preference

technologies standard
producer/

Figure 2. Upstream strategy development.

Our targetof study is represented by small and medium farm simdsch convey their production
to cooperative Experts highlight thatooperativesarrange he productionamong theirmembersin
order to meet marketrequiremerts (prescribemanly by big retailers andconsumers).Hence,
strategies areset bythe cooperativethat are plannedbased onmarket trends.As illustrated in
Figure2., strategies areleveloped upstream. Consumergierences ar@letected by retailershen
pass to intermediatalealeror cooperative that influencaot only future farmer productionsut
affect also the development of new fruit varieties and new technologies. In partiénlarder to
meet different market segmentatiors, whichare based ondifferent standard levelgxpressedy
retailers, thecooperativeor the intermediatebuyerdistribute the production between efficient and
inefficient farmers.

Besides mandatorysafety requiremersg which are relaté to phitosanitary standarslthat mustbe
satisfied byproducers the pear sector is characterised by market segmentation with different
quality requirements (organic, PGI, higjuality). In many cases these standard are not yet
observable or detectable @i KS GAYS 27F LIzZNOKI aAy3a gKAOK Aa
fulfilment of these standard in agriculture implies the application afcsfic agricultural practices

that cannotbe fully observed by thbuyer,in many case represented by the cooperativ

Cooperative allocate the different type of productions based on faapability ofcompilingto
specificquality level requirements. Té cooperativeneed to match the different quality level
produced by the farmers with the right market segmeiRarmersin order to meet specific quality
standard adopt different agriculturalpractices facing different production costs, whiahe not
observabldoy the CooperativeThe nature of the problem is ascribable to a Princiggent problem
that imply the existene of asymmetric information in which the principal (bugercooperative
can not havea complete informationon the action/practices adoptelly the agent (farmer).
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4. Modelling of the effects of Asymmetric information on chain performance

In this section of thestudy, we contribute to investigating the issud Al by designing a typical

agency problem including different sources of information failure and analysing how these sources
2F AYF2NXIGAZ2Y Fl At dzZNB YA fai for highdyalRyrstarida@d/leveélsdzé S NX
This is to offer a theoretical explanation about why there is still a poor creation of public and private
standards especiallyvith respect to environmentally friendly practices,particularfor fresh fruit

and vegeables (Codron and Giratiteraud 2005).

Though the mathematical model is developed having in mind quality issues, the structure of the
problem can be to a large extent be similar also for safety issues, as the two domains partially
overlap though being clely different concepts. For this reason, the practical background problem

is described in relations to both safety and quality issues.

5SaLIAGS GKS Ay ONBI aokfgod safegaydaaaiiySHedis still apdoncieafiGha A
of public and private standards relatively safetyquality-increasingpractices, especially for fruit

and vegetablesTheGovernmensg unwillingness to create new standards in this field is justified by
the fact that there is not yet any proven safety crisishwespect to fruit and vegetables products
(Codron and Girautiéraud 2005 Uyttendaele et al., 2004The main concern of governments is to
regulate pesticide residues by prohibiting dangerous products and by fixing maximum dosages. In
any case, the usef @esticides must be monitored. Such monitoring is indeed onerous if it is done
systematically. Rather thamcreasng monitoring by increasing public expenditure, European
governments prefer to partially depend on the private sector, increasing theit tegponsibility

and promoting the emergence of private standards and monitoring these standards by independent
certification bodies. In the produce sector (fruit and vegetables), pesticides are applied at the farm
level, and thus the standards are of thied@ LJIS& &322 R | ANRA Odzf (0 dzNF £ LINJ
governments and retailers is at what level the public and private standards should be set.

An increase in the public minimum quality standard (MQS) might reduce the incentives for retailers
to adopttheir own private standard (PS) or might induce a sectorial concentration as farms drop
out due to increased costs (Ecchia and Lambertini, 2001; Lutz et al., 2000), while the absence of
MQS might not contribute in creating awareness among consumers, atigirdisfavouring the
creation of PS (Codron and Giraéraud 2005). Namely, as the MQS decline, the interest of the
retailer in a differentiation strategy using a PS becomes stronger. As the MQS rises, so do the costs
incurred by suppliers and retailets differentiate the product from the generic one; for the
producer, these are production and reporting costs; for the retailer, these are the costs of
monitoring and the cost to incentivize the participation of supplier to the more restrictive private
standard. When the MQS is very high, the retailer no longer has an interest in selling the PS product
and the entire product line then converges to the generic products, meeting the MQS only (Codron
and Girauehéraud 2005).

A theoretical approach to explafProduct safety/quality differentiatiorwas developed byiraud
héraud et al. (2003)[his approach was essentially developed to explain thewdistribution of the
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bargaining power between the contractinuarties (buyers and suppliergnight affect product
quality differentiation With the present study, we offer a complementary perspective where the
standard differentiation strategies of the contracting parties are conditioned by the presence of
information failures and by the existence of MQS requirements.

Usually, retailers specify production practices and producers, for their part, record and certify their
production practices through independent certification body. Third party monitoring does not avoid
the risk to fail to meet the contracted requiremehy both suppliers and buyers (Ependitis, 1998;
Giannakas, 2002). The differentials in requirements for producers, in prescriptions, and in price, are
determined by the degree of competition among chains and the targeted consumer segment.

The agency relatimbetween producers (agents) and retailers (principal) is formalized in Laffont and
Tirole (1993). A recent application of the princiaglent problem for the food sector is offered by
Starbird (2007). Specifically, Starbird (2007) set up an agency prdi¥éneen retailers and
suppliers including food safety failure issues. The Starbird model was developed to describe the
OSKIF@A2dzNJ 2F | adzlJLJX ASNJ FF OAy3a (GKS LINRofSY ;
Wdzy a FSQ & dzLILJ A Sauér,dve éndich ke agda& probheds adsngssed by Starbird
assuming that the intermediate buyer designs multiple contracts with suppbedgferentiate the

market, differing with restrictions on agricultural practices (conventional, low input, orgargg. et

To benefit of a premium price for high quallgvels farmers must comply with a set of production

rules (requirements) thatare assumed to be more restrictive than the production rules
implemented for low qualityevels Such dod quality charactestics are nofully observable by the

buyer. In addition it is assumed that the costs faced by the farmer to comply with the contract
requirements increase with increasing restriction on agricultural practissreover,C | NY SN&E Q |
assumed to differrbm each other in the cost faced to comply with contract requirements and in

the probability to fail to meet the same contracted requirements. On its part, the intermediate
buyer is exposed to a food quality failuteat increases with increasing qualitgstrictions.

Both the retailer and its suppliers, farmers, are assumed to be pmuitimizer® CI NJY S NI
willingness to implement good agricultural practices is conditioned by the price premium offered by

the retailer to join the relevant quality specifici A 2y > o6& FFNYSNBQ FRIFLIGIEG
exposure to a food quality failure. The retailer willingness to differentiate the market with respect

to food quality issues is then conditioned by the price offered by the market, by the probability of
missing to meet market requirementby the paymentshat the buyer must offer to compensate

0KS STFF2NI FFOSR o6& (KS adzZJLi A &blbyidhe co¥tsStaed tol K S
incentivize the provision ofiigh qualityproduct by supplies. These costs includa premium to
incentivize the selection of contraftir high quality products by efficient producers and an efficiency

loss caused by thdesign of a sueptimal contract for low quality product® disincentivize the

A Us€extionby efficient producersFor instance, efficient producers, who are characterized by low
production costs, might wish to enter in the market for low quality requirements if they find it more
profitable. Such decision might penalize the profits of the buyerdi¥centivize such decision,
GKSY> GKS 0dz2SNJ YAIKG 2FFSNI Iy RRAGAZ2Y L LINZ
FYRK2NJ 42 OKFy3aS GKS O2yRAGAZ2Y O2y iNI OGSR F2N
guality requirements).
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In the Pbllowing sections, we will deal with the problem above in three steps. The first step addresses
farm discrimination assuming that farmers differ from each other in the cost they face to comply
with production rules. In a second step, we include the asswnghat the buyer is exposed to the
probability to suffer a food quality failure and that this probability increases with increasing food
guality restrictions. In a third step, we include the assumption that also farmers are exposed to the
probability tod dzZF FSNJ | F22R ljdz- t AGe& FlFAfdz2NB FYyR GKI G
we analyse the quality strategies of the retailer in response to different MQS scenarios

The following optimization ptdem analyses théorofit-maximizing behaviour of an intermediate
buyer (retailer) in setting up a quality differentiation strategy based on unobservable attribfites

a product Without loss of generality, the intermediate buyer is assumed to be a faler (not

able to influence the market) and to be the solely food chain nexus between farmers and consumers.
Under such hypothesis, the Buyer quality differentiation strategy is, in turn, conditioned by the
characteristics and behaviour of his suppliarifers). In setting up the problem, we rely on the
following additional main assumptions:

1 the quality of the product itself cannot be detected by the consumer, by the retailer or by
the producer directly observing the product; on the contrary, quality lsaronly detected
based on the certification by retailer, based, in turn, on (perfectly enforceable and
monitored without costs) prescriptions contracted with the producers but that cannot be
perfectly monitored (i.e.use of pesticide, that can be only paity detected based on
analysen pesticide residues);

1 as aresult, the buyer cannot simply pay the farmer based on the measured quality of their
product, but needs to contract appropriate instruments of quality assurance (i.e. by
imposing the adoption b specific agreenvironmental practices by farmersr organic
practices;

9 it is assumed that the product price on the buyer market is a continuous function of the
product quality level so identified and that, for simplicity, it is increasing and propa@aition
the quality level such thatjaa) 1T O andn®ege T

1 without loss of generality, we consider that there are two farm types, differing each other
for their cost of compliance to quality standards. We assume that compliance costs are
strictly increasing and twice differentiable $uthat, Gaa) Tanddzede T

1 the retailer knows that there are two farm types and their compliance cost function, but
cannot tell, for a generic farm, the farm type it belongs to;

1 the retailer can set differentiated contracts, one for each farm typeplying different
payments and different quality standard levels, but, due to the previous assumption, cannot
allocate each contract to the type of farm it is designed for; hence there is an adverse
selection problem.
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Without loss of generality, we quafithe two types of producerasm | YR HX gKSNB Tl
G0KS WAYSTFTFAOASYOIQ TFIENYQ (L) FIFOAy3d KAIKSNI |
requirements, g, suchthab 4 @ 1} . Moreover, the difference between the cost faced by the

two farm types increases for increasing quality levels, suchdtaa  ®aa] for all values ofy.

Now we assume that the principal designs two contracts, one fogioality levelsp  0f) ,and

one for high quality leveld  UHj , respectively. Under such condition, farmers are assumed to
choose the contract that will, presumably, ensure them higher profits, such that:

YoR LA@ o on Qe (1)

Thus, farms profit functions are conditioned by the quality specification contracted with the buyer,
Aw e Kand by the relevant price®,w € W The profit of the bugr is, then, given by the difference

between selling and purchase prices:
B 1TAR U p 1 AR 0 (2)

Where, i ¢ Wand nwe B are the Buyers decisional variables used, respectively, to set up

contracts for good prduced with restricted prescriptions to meet high quality levgsthe more

efficient farmand for good produced to meet lower quality levelsthe less efficient farnp(q)is

the retailer selling prices which is function of the quality level contraetitd the producer} is the
probability that the buyer receives a lot of goods produced with restricted prescription. This
LINPOFOAEfAGE RSLISYRa 2y GKS FTNBIdzSyoOe oONBLINK&AS
assumption made so far, to maximize profits the Bugkould contract for each farm type the
highest quality level they could provide at the lowest price they might wish to accept. Ideally, the

. dz28 SNJ aK2dzZ R O2yidNY Ol NBAGNAOGSR LINBaONMALIIA 2
adaptation costs and whé NB LINBadzyl 6tée OFLIo6fS (2 YSSi wi
guarantee them a profit ofY OFf U @ 7 and should contract less restricted prescription
GAOK GKS FTFENNSNRQ (GeLlSa OKIFNIOGSNAT SR o0& KA3IK
G2 YSSOi WKAIKSND ljdzZr tAde tSOFiwE adOK.lFa G2 3

By substituting the profit function of both farm types into equation (1), we obtain:

B 1A &R P T NN N 1Yom p 1Y oM
B - ©)

The first term in betwen square brackets in the right hand side of eq. (2) is the allocative efficiency,
i.e. the gain due to the production of products of a certain quality based on the difference between
market price and production costs, while the second term between squmeskets is the
information rent, which is the rent agents derive from having information concerning their costs not
provided to the principal. Equatio8) makes explicit that the objective of the principal is the same
as maximizing the expected profit,imus the information rent of the agents.

¢2 €S0 GKS FFENXYSND 22AYy (KS O2y iGN} OG sAGK (KS
satisfied:
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T (5)

With perfect information, the Buyer knows the costs function of each individual farmer and
discriminates farmers without the need to introduce any incentive. Under such circumstances both
equation @) and b) are satisfied with strict equality and the secondnteof the righthand side of
equation (2) is equal to zero. With such hypothesis, we obtain alf@st optimal contract design
satisfied by the following equilibrium respectively for the farm typand 2 (demonstration in
appendix 1):

AR be A AR deen’ (6)
C2NJ 620K FIFENNXQ GeLlSasx (GKS SldAtAONARdzY A& NBI C
O2adad 1 26SOSNE FIF NY¥SNRA LINE RdzOG A 2hé BWY& dadnat | NB
discriminate farmers with respect to their production attitudes. As a consequence, the Buyer is not
in the condition to offer the right contract to the right farm. He can simply offer a menu of contracts.
Then, farmers can freely choosket best option (contract) among the contracts offered by the
Buyer. Thus, each farm typology choses the right contract if the following incentive compatibility
constraints are also satisfied:

ct
€

T 0 @ n or, Yo Y oM Y'Y ‘gFrl (7)

€

i} n 0 of or, Y ool YO YYOR (8

Under such condition, the retailer must provide the right inceasi to induce farmers to select what
is the most appropriate contract on is part (i.e. sslect through the choice of the contract).
Formally, to quantify such incentives equation (2) must be maximized subject to equatidp),(
(7), and B). Considang the assumption made for the two farm types, the participation constraint
for the inefficient supplier, equatiorb}, and the incentive compatibility constraint for the efficient
supplier, equation®), hold with strict equality. As a result, we obtain optimal contract desighy
satisfyingthe following equilibrium for the two farm types (demonstration in appendix 1):

ween @een (9)

hedi  Qad] N == heen

1

With respect to the former problem, the principal slightly relaxes the requirements contracted with

z

the inefficient farm type N, reducing the expected efficiency of the contract causing a
surplus loss due to the lower quality contradtgwhich affect both parties involved in the

transaction at different level3, and offers a premium to the efficient type, 0, to incentivize
the supply of goods produced with very restricted quality requirements.

I'n this particular case, the utility of the ldiealitg,f fi ci €
the surplus loss should include also consumers (intentionally excluded as the focus of our paper is about a specific segment
of the value chain).
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Indeed, by assumptiothe second term of the right hands side of equation (8) for the inefficient
farm type is positive asyeen @eer . Asaconsequencam N @een . Because of
the carachteristics of the revenue fumah of the buyer and of the cost function of the supplier, the
first derivative of the revenue is greater than the first derivative of the costs only wihen 1"

This condition causes an efficiency loss to the condition contracted witttfeS T FA OASY 1 Q ¥
In addition, as equation (4) and (5) are satisfied with strict equality we have@hat @ T

~

V4

@ 1 1 .Again, by assupion® 1 ® 1, as a consequence of U.
From this last equation it follows that the retailer offers a price premium to guarantee the selection

2F GKS O2y iGN OGO F2NJ) KAIK ljdzr t Ade NBIljdzANBYSy
increases with increasing quality standard lev@l8 y 1 NI OG SR A GK (GKS WAYST
this evidence it can be inferred that the reduction of efficiency of the contract selected by the
WAYSTFAOASY (I Q FINYQ (eéLJS Aa O2YLISyaliaSR o8& |
incentvi S G KS aStSOGAz2y 2F GKS O2y(iNF OG F2NJ KAIK
the optimal solution is found when the reduction of the marginal efficiency of the contract designed
F2N) 0KS WAYSTFAOASY (I Q T lobEedbgreédScingthegrlerhidm offeke8 Y I |
G2 GKS WSTFAOASY(HIQ FIFEN¥YQa (eLlSo

4
¢; (q) — Cost function of the ‘efficient” farm’s type
2 (@) ¢, (q) — Cost function of the ‘“inefficient’ farm’s type
P (q) — Principal revenues
¢ (g .
A — Efficiency loss
B — Information rent extraction
®  — first best contract requirements
P @ .
oa—@ ® ® — second best contract requirements
£
B b

I— >

Figure3 - Graphical demonstration of second best optimal contract to incentivize the selection of the contract with
restricted quality requirements by tha!SFFAOASY G Q FI N Qa Ge LS o

Figure 3 shows a graphical representation of the solution of the problem in the presence of

information asymmetries, equatio@) ® ¢ KS | NSIF | NBLINBaSyid (KS
because of the reduction of the expected efficiency of the contract bargained by the Principal with
GKS WAYSTFFTAOASYOIQ TFIN¥Qa GelLlsSe ¢KS NBIF . NB

t NAYOALIt G2 GKS WSTTAOA Sog. Tl bdlandd defvaen thg/effifidgas T 2 |
f2aa FTFrOSR o0& (KS LINAYOALIt o6Fa GKS | dAtAdle 2
quality levels contracted with the inefficient farm type, and the premium price offered to the

WS F T A @AypeyfaieDhinFelachhigh quality levels is conditioned by their marginal values trends
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for decreasing quality levels. For construction, with decreasing quality level contracted by the Buyer
GAOGK GKS WAYSTFAOASYUQ TFidieNdyOss of the dbrifrachayddletieasa S &
GKS YIFINBAYLFf LINBYAdzY YySSRSR G2 S0 GKS WSTFFTAC
reached whenthe overall information rent extractions minimized, that is when the marginal
efficiency loss (s&gS y (i Figresfequasi KS YI NBAY Il f NBRdzOGA2Y 2F |
inFigure30 ® 2 AU0K | NBRdAzOUA2Y 2F (GKS ljdz2rt AGe t S@St
type below the egqilibrium point, efficiency loss would not be compensated by the marginal
reduction of the premium

Now we analyse the principal problem introducing rket failure probabilities. The profit is
determined by the differences between selling and purechggrices weighted by the probability
to suffer a market failure; 3 , namely, the probability that the Retailer, the intermediate buyer,
fails to meet he declared quality requirements:

B 1aR 0 “A AR 0N PT AR L A AR AR (10

This probability is assumed to be a twice differentiable continuous function of the quality levels and
with first and second derivatives greater than zeéreqy 1 “a&B T If the good sold for the
market with high quality standard requirements fails to meet the expected requirements, then the
good will be priced as would be for the standard market, toaldy levelqgo. In this simplified model,

it is assumed that, when this happertg)qo for each market and that the Retailer bears a cost
whose value is the differences on prices for the two markets), {3(qo).

Note that:
nn o “nnn nn p A nNn “nAnn o (11
i.e. the expected selling price is the average of the price for the quality level g and of the price for

the minimum quality level established by the market, weighted by the probability of failipgge
inspection.

. @ AadzoaldAddziay3da (GKS LINPifta equafodzgfiDwie’otan: 2 F o620 K F

—_-

B 1 AR @ “H AR NN

i}

(12
P1T AR A A AR AN 1Y OR p 1Y OM

To provide incentives for farmers to join the contract that maximize the buyer expected profits, the
Principal must guarantee the fulfilment of participation and incentive compatibility constraints,
already defined in the formesection.

With perfect information, the Retailer is able to discriminate agents without introducing any
incentive and both the partipation constraints, equations (4) and)(%re satisfied with strict
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equality. With such hypothesis, we obtain a fibgstoptimal contract design characterised by the
following conditions respectively for the farmer tyfi@and 2:
I aff e h | wh n° Qe (13

Where] ni == p “n “ A0 AR F2NI 020K FPJrhNweENDR (8
is the retailer revenue that equaharginal prices weighted by the risk faced by the Retailer to fail to
meet market requirementsThe optimakolution is reached when farmenarginal production costs

equal the retailer marginal revenue. The magnitude of iskfaced by the retailer todil to meet

market requirement increase with increasing restrictions on quality requirements and is
conditioned by the probability of failing to meet market expectation and by the penalty incurred by
this failure, that is by the differences in price be®vethe high quality market and the standard
market.

As for the previous problem, we now remove the assumption of perfect informamthe principal
cannot discriminate agents according to their production attitudes. Thus, the principal must provide
the right incentives to induce farmers to sejtialify by selecting the most appropriate contract.
Formally, to quanfy such incentives equation (LEhust be maximized subject to equatiof),((),

(7), and B). Considering the assumption made for the twonfaypes, the participation constraint

for the inefficient supplier, equatiorb}, and the incentive compatibility constraint for the efficient
supplier, equation®), hold with strict equality. As a result, we obtain an optimal contract design
satisfied by KS F2tf 26Ay 3 SldaAf AGNAdzY F2NJ 0KS (g2 |3

I At A dedy

I ﬁz H‘ r;]z

(14

ween ween

o eer
4 1

With asymmetric information, the Principal relaxes the requirements contracted with the iresiftfic

farm type,n ", reducing the expected efficiency of the contract, and offers a premium to the

efficient type, 0 U, to incentivize the supply of goods produced with restricted quality
requirements.However, both condibns are now affected by the probability of failure through the
term | A n = p “N n NN nNnR . Otehr things equal, for a postive
probability of failure, the optimal contracts are for quality levels lower thathéprevious case.

Figure4 shows a graphical representation of the solution of the problem in the presence of
information asymmetries including the Principal risk to suffer a market failure, equatién (1
Accordng tothe former casein the presencef probability failures the problem solves with non
efficient contracts foi KS WA y S F T A Tha @ffgrénce with tiddformirdpialem is that the
risk to suffer a market failuréhe risk of failing to meetnarket requirementsauses a reduction

of expected prices and quality requirements affecting both quality standards
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Figure4 - Graphical demonstration of second best optimal contract including the effects of adverse seleatohof
the Principal risk of failing to meet market requirements

Indeed, the slope of the marginal revenues curve is negative as both the risk of failing to meet
market requirements and the relevant penalty increases with increasing restriction on quality
NBIljdZANBYSyGad ¢KS o0SKIF@A2dzNI 2F GKS t NAYOALJ f
200FAYySR 06& (GKS STFTAOASYOH FIFEN¥XYQa GeLlS G2 | RKS
than the premium obtained when the Principal do not suffer asl to undergo a market failure.

In summary, the inefficiencies generated by the presence of information failures depicted in figure
2 are: 1) the Principal income foregone because of the reduction of the expected efficiency of the
contract bargained byl KS t NAYOALI f GAOK (GKS WAYSTFFAOASY
SEGNI OGA2Y LI AR o0& GKS tNAYyOALIt G2 GRS WSTTA

With respect to the problem faced in sectidm4 we include an additional source of information

failure on the side of the agent. Differently from the fornpoblems,i KS | 3 Sy (i & Qis LIN2 F,
now described by the following equationdY OFf © ® { “ U for the product with
WKAIKSNDR alFFSdeée FOdNROdziSa LINRPOARSR o0@& UGUKS
andY 0p 0 & R “ U fortheproductd A 1 K Wt 2SN ljdzk f Ade& G
FINY (el OKINIOGSNRT SRy R aré tkeAsabKlier Ifafure Lgiibbbakiliiea y O
whichrepresenttheNA &1 G2 FlLAf (2 YSSG . dz2 SN A thN&nj dzA NB
GeLlSa YR IINB AYRSLISYRSyld FTNRBRY GKS ljdzZtAGe 27
requirement faced by the supplier is assumed to depend on supplier characteristics, while the risk

to fail to meet Costumers requirements by the Ri&dr is assumed to increase with increasing
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quality standard levels. In addition, it is assumed that if the product sold by the supplier fail to meet
buyer requirement, then the product is not purchased.

As for the former problem, in the absence of petfedormation, equation (2) must bemaximized

subject to equation (pand ) satisfied with strict equality. The only difference from the previous
LINPOESY Aa (GKIFIG GKS F3SydaQ LINRFAGa dGF1S GKS
designistF 6 AaTASR o6& GUKS F2fft26Ay3 SljdzAt A0 NRdzY T2
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The equilibrium solution described by equatiorb)Elightly differs from the one described in the
previous section by equation (L4The difference is in the presence of a new source of information
failure on the side of the supplier. The supplier sugtée risk to fail to meet buye® requirements.
With increasing probability of failure on the supplier side, increases the expected costs faced by the
supplier to comply with the quality requirements agreed with the Buyer. This condition caagses
adFyRINRA Sl dzA £ A 0 NADRiférendes riNfhilie? piiokabilfids NdaRg stipplielS a
I FFSOG | faz2 GKS NBydG SEGNIOGA2Yy &dzFFSNBR o6é&
2T O0KS KAIK ljdzrftAdGe adryRFNR O2yGNY OG o0& GKS
when* “ , otherwise it decreases.

Figure5 shows a graphical representation of the solution of the problem in the presence of
information asymmetries including the Principal risk of incurring in adverse selection and the risk to
suffer a market failure for both the contracting parties.

T ¢;"(q) — Cost function of the ‘efficient” farm’s type

€3 (q) d ¢,"(q) — Cost function of the ‘inefficient” farm’s type

S

2°(q, n(q)) — Principal revenues

@ A — Efficiency loss
B — Information rent extraction
D — Economic Loss faced by the Principal caused
(9 by the risk to suffer a market failure
®  —first best contract requirements
®  — second best contract requirements
‘B

— ! : o

Figure5- Graphical demonstration of second best optimal contract including the effects of adverse selection and of
the risk of failing to meet market requirements for bothontracting parties
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With the introduction of this new source of information failure suppliers are less likely to meet the
quality standards contracted with the retailer. As a consequence, the retailer will suffer an
information failure caused by the rigk¥ Fl Af Ay3 (2 YSSiG O2aiddzySND |
failing to obtain the quality required by the market. The last source of failure might also affect the
YFIyAiddzRRS 2F GKS NByd SEGNI OlGAazy ySSRéhhighiz S
guality standards, more or less justifying the retailer willingness to operate in the high quality
standard market.

In summary, the inefficiencies generated by the presence of information failures depicted in figure

3 are: 1) the Principal inconieregone because of the reduction of the expected efficiency of the
O2y (N> OG oI NHFAYSR o6& (KS tNAYOALIf 6A0GK GKS
SEGNI OGA2Yy LIAR o6& GKS tNAYOALIf (2areaBS WSTTA

Without loss ofgenerality we come back to the first problersection4.3, where the only source of
information failure is the impossibility by theipcipal to discriminate agents.

Differently for the former problemsii KS ' 3SyGaQ LINRPFAG FdzyOlAzy A3

equations: 'Y OFf 0 ®f | @7 @R I} and of 'Y UM 0 & A

AN RN }. A compensation payment is included® § R ]}, wheremt |

p. This compensation payment is a cost for the principal and a revenue for the agent and is
considered a minimum payment offered byetRrincipal to the Agent to compensate the adaptation
costs faced by the same Agent to accomplish with contract requirements. Thus, the payment offered
by the Retailer to the Supplier must compensate the costs faced by the Supplier to deliver the
product dus and additional premium to motivate his engagement into the contract.

The magnitude of the compensation payment( ﬂ wn is conditioned by the presence

of public MQS level. It is assumed that if the supplier must accomplish with public MQS, then, part
of the adaptation cots needed to accomplish with some PQS are already partially satisfiedt Thus,
would be less costly for the Principal to compensate Supplier efforts. Under such hypothesis, with
increasing MQS decreases the compensation payment. We remind that the compensation payment
is a cost for the principal and a revenue for the agent armbisidered a minimum revenue share
achieved by the Principal and offered to the agent to let the agent subscribe the contract.

As for the problem in sectiod.3, in the absence of perfect information, equation (2) must be
maxmized subject to equation (4) and (5) satisfied with strict equality.

tKS 2yfé& RAFFSNBYOS FTNRBY (KS LINBGA2dza LINRBOf SY
this section. Under such hypothesis, the equilibrium is then obtained by the faljpsguation:
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The compensation payment influence the equilibrium inducing the Rettlelightly relax the
O2YRAGAZ2Y O2yGNF OGSR gA0GK 020K FINYSNR (eLSao

b2é 68 AYGNRBRAOS Iy FRRAGAZ2ZYIE av{ O2y &GN} AV
ﬂ f][) 0 Ti F]- r’]f) 0"y (17)

With equation (¥) we introduce a constraint implying that the qualityastiards defined by the
retailer cannot be lower than the public MQS. The bonus offered to the agent is reduced by the fact
that the agent must already comply with some commitments before entering into the contract. The
MQS inFigure6 i drives the Principal to set up its own standards as the introduction of such public
standard it reduces the compensation payment needed to let the agent enter in the private scheme,
area C. When the MQS is binding for the less efiictype, then the Principal willingness to
introduce its own private standards might be inhibited. The Principal will be less able to discriminate
contracts. As a result, the costs needed to incentivize farmers to enter in the private contract will
increase, Figure6 ii. With respect toFigure3, the Principal cannot relake condition contracted

with the inefficient farm type because of legal constraints and the rentagtion needed to let the
efficient farm type enter in the contract is maximized. Moreover, if the MQS are too severe, that is,
KAIKSNI dKFy GKS ljdz-rfAde adlyRINRa NBIOKIofS o
to let the agent enter n theontract, the Principal might need to share with the farmer some of the
costs needed to enter in the market, area H-igure6 iii. The magnitude of this cost might then
inhibit the Principal willingness to diffentiate contracts, letting some farmers drop out of the
contract. The consideration made so far will be further amplified if considering all the sources of
information failure considered in the present paper.
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¢; (q) — Cost function of farm’s type 1 MQS — Minimum Quality Standard
¢,'(q) — Cost function of farm’s type 2 H  — Compensation payment
P (q) — Principal revenues e  — first best contract requirements
A — Efficiency loss ® — second best contract requirements
B — Information rent extraction

Figure6 - Graphial demonstration of second best optimal contract including the safety strategies of the retailer in
response to the imposition of MQS
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5. Discussion

This deliverable addresses the issue of Al through two complementary approaches, i.e. expert based
analsis and modellingboth supported by a consistent literature revie®ach ofthis actionis
affected by several limitations, that are analysedha followingdiscussion.

As for the experbased analysis, the primary limitati@mcounteredrelates to thesmall number of
expertswilling to participate into a Delphi exercis&his is remarkable, not only in comparisain
the usualamount of expers required in order to develop a Delphi, but alsncomparison ofthe
variety of chairspecific informatiorissuesemerging from this study

On thisaspect the experience carried out in the project highlighted indeed a clear practical and
methodological difficulty irthe expert selection and insing expert knowledge to meet the needs
of understanding forthis issue. Indeed, while there is a general recognition of iegnitude of
informationfailureissuein the farming sector anth the food chain, it is very difficult to find expert
capable and willingp dealwith this issuelIn fact, from the experienceaaried out emerges that few
expertshavea sufficiently widdrame of the problem to be able to contributeeyond a single very
narrow topic This is demonstratedlso by the considerable number of respondents who have
skippedspecific questions related toformation asymmetries.

In addition,the modelling &ercise has several limitationshe mainone concerns the fact that it
focuses ora single step of a food chain. In reality, the problem of information asymmesnasger
and articulatedaffecting all actors along the agfood supply chain: farmers, wholesalers and
retailers, processors, consumers, third parties (quality agencies) and public regutatact, he
literature tries in some case to explore asymmetric issues in separate blocks fpoasilationship
between few actors, or attributes such as safety and quality.

6. Conclusion: Al issues and modelling implications

This deliverable discusses the problems related to Al in food chains. The literature highlights
different approaches and solgins; which one is the most suitable depends on the specific problem.
In particular, in the case of quality attributes, the literature explores different options,itbist
recognised that more insights are necessary to evaluate which possible solutdmettir between
actors at the beginning of the food chain (eBetweencontracts or certification). Generally, when

the main objective is to protect consumer by contamination that can cause serious illness i.e., when
asymmetries are associated to highiglued externalities or public goods, the role of Government
enforcement is essential (Nicitet al, 2005).The iterature stresses out the essential role of
institutions providing regulations and acting with penalty in case ofcmmpliance recognizedn

other cases, where soft safety requirements are involved, different solution options can be
considered depending on a mix of several aspects related to safety and quality attribute of the
product. McClusky (2000) adds the reputation as a factor thatlicait cases of adverse selection
and moral hazard. This is true in the case of {tamgh purchase relationship and for experience
food only.

From the extensive literature review carried out, it emerges thila¢ problem of exante
asymmetries related tadverse selection are addressed by means of contrattde, expost

asymmetries related to hidden action (moral hazard) are addressed by mean of certification ad
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monitoring system (public or private). In term of modelling, the principal agent model adapted from
Incentive Theory (Laffont and Martimort 2002 applied to design proper contracts able to
segregate authentic claimers and then reduce adverse selection effect. Gameetibhabr
approaches are used to model the adoption of certification system and monitoring systems along
the food supply chain in resnse to moral hazard.

It can be observed that the literature on the topic of asymmetric information along the food supply
chain in economic dedicated journal is not particularly extended, most likely due to the difficulty in
performing formdstudies on lis issue. Also, because of the multitude of actors involved and of the
multidisciplinary issues there are strong linkages with several other scientific fields besides
economics.

The modelbased empirical example reportdtere highlights first some well lawn feature of Al,
notably the market collapse or underdevelopment of high quality productidns causes higher
costs of the transactiong.he modelsndeedhighlights that solutions are possible but with a cost,
in particular in terms of direct transaon costs and rentsin addition,the model highlights the
interaction among different instruments and, in particular, hdwve possibility to define quality
standards might be inhibited by the risk to suffer a market failure. This condition might thréteen
competitiveness of some food chain.

The model highlights the main variables affecting the impact odliferentiation of costs among
farmers and differentiation of failure possibility (independently from cogts)east the former can

be consideredas a good proxy of the likelihood of potential emergence of market distortions due
to Al. Alspthe degree of observability of the quality can be considered a good proxies. On the other
hand, more differentiated WTP by consumers for higher quality levelsamobservable features

can increase the effect of Al.

In addition, the model highlights how in presence of asymmetric information in order to prompt and
guaranteesa high quality product from high efficient producers is necessary to relax MQS for low
efficient farmers, hence determining an introduction of lower quality product into the market.

The results also hint at the institutional issue of the role of intermediate chain actors in providing a
segmentation in both direction of consumers and farmerd anensuring the consistency between
them.

The proposed model can be object of future developmeartd application to other actor of the
food chain. In addition to quality aspect$ can finddifferent applications regardingther food
characteristicgshat comes from the application afnobservablepractices;this can be the case of
some ethical or environmental issues.
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Appendix 1

In the following solve the optimization problem first not considering the occurrence of adverse selection (case
1) and then considering the occurrence of adverse election (case 2) with tieegarpighlight the way how
adverse selection may condition the quality policies of the cooperative.

Case 1i Absence of adverse selection: both participation constraints are satisfied with strict equality, while
incentive constraints are not binding:
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Case 2 Occurrence of adverse selection: u is the shadow prices for the quality of the product attributed by
the efficient suppliert is the shadow prices of the rent extraction caused by the inefficient supplier.
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Annexl: WP30nline questionnaire

&’

SUFISA

Copy of Market Imperfection- Asymmetric information

Welcome to SUFISA Survey

Thank you for participating in our survey. Your feedback is important.

The aim of this questionnarie is to collect expert opionions on the imperfect information related to
safety and quality food attributes in the Agri-food supply chain. The questionnaire consists of two
parts: A and B. We aim to have part A complete. If you have the chance you can proceed filling part

B.
SUFISA
Copy of Market Imperfection- Asymmetric information
Part A

1. Personal data (will be treated anonymously)

Level of education:

Job Position:

Country: ‘ ‘

Sector:

Years of working
experience: ‘ ‘

Atwhich stage of value
chain: Producer-

Processor-Distri or-
Consumer ‘ ‘




2. Professional experience as?
| Y
v

3. In your sector, what are main market imperfections affecting competitiveness of the agri-food supply
chains?

Fruit &
Vegetables Olive oil Sugar Cereal Meat Milk Wine

Market power O O 0O O O
Price transparency |:| D l:l D l:' D D D I:‘ D

mmsacioncoss L1 [ ] L1 [ O 7 O[] O [
wnspmeneymomasn ] (1 O 70 O 1 O 1 O [
on quality

Lack of transparency |:| D l:l D l:l |:[ D |:[ I:‘ D

information on safety

O 0O OO0
LI O OO
O
[ ]

Other (please specify)

4. Can you briefly report non-compliances that mostly affect competitiveness in your sector/commodity?

5. In your sector, which of the following parameters are mostly affected by non-compliance during purchasing?

Food Quality Origin Ethic Food Safety Stage of supply chain
Product
Y ry ry ry ry
supply | v] | v v | v] | v
chain

Other (please specify)

6. Can you report some of main issues related to quality and/or safety non-compliance based on
geographical distribution (please specify the location you are referring to)

In your region ‘ ‘

At European level ‘ ‘

Atworld level ‘ ‘
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7. In your sector, which of the following solutions seem more effective in reducing non-compliance for
quality and safety aspects.

Agricultural Processing of raw Industrial
production material transformation Distribution Consumer

Contract I:l
Certification I:l

Vertical/Horizontal |:|

LI L O
o0 0O oo
O L O
OO0 0O 0O4d
EEENEEE
OO0 0O 0O4d
1O L OO
OO0 O oad
O L O

Coordination

Regulatory enfarcementlj

Traceability ]
Other (please specify)

Thanks for your contribution so far. The part A of the questionnaire is terminated, if you have time and you are interested in providing
your insights on aspects related of contract, certification and form of cooridnation, you can procede in filling part B of the questionnarie.

SUFISA

Copy of Market Imperfection- Asymmetric information

Part B

8. Which is the most common form of transaction for famers?

'
v

Please specify for which type of product

9. Is the use of written contract mandatory in your sector or country?

D Yes
L] ne
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10.

Do you think that the adoption of written contract can

D Contrast imbalance power between retailer and farmers

Q Ensuring quality or safety aspect

Q Ensuring constant supply to processor

Q Reduce risk for farmer

Q Ensuring farmer income

Q Other (please specify)

11

12.

L

C

13.

Newver Seldom Sometimes Often

w W W w

How often deferred payment to famers occurs in the transaction
Never

Seldom

Sometime

Often

Always

Is this aspect formalised in a written contract?
Yes

No

Other (please specify)

. How often, in your sector of expertise, deferred payment to famers occurs in the transaction

Always N/A

ke J
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14. In written contract which of these aspects are made explicit:
. ) Price

) Quality

) safety

._) Origin (PDO, PGI, etc.)

. ) Ethic

. ) Quantity

) Payment modality

) Delivery

) Other (please specify)

15. Can you report parameter constrains required by contract for a product of your knowledge? (ex. for
quanlity fruit size, for quantity tons fo product, for safety level of contaminat...)

Parameter for Quality

Parameter for Origin

Parameter for Ethic

Parameter for Safety | ‘

Parameter for Quantity

Parameter for Payment
modality | ‘

Parameter for Delivery | ‘

16. Are inspections and standard requirement levels sufficiently strict to assure consumers? (please report
also the type of parameter you are referring ta)
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17. How much high is the frequency of false authentic?
L) ow

) 5%

) 100%

Please, specify type of product and parameter to you are reffering to

18. How much high is the frequency of inspection failure (detection of false claim) from producer side?

) o
[) 75%
) 100%

Please, specify type of product and parameter you are reffering to.

19. Which certification type are mostly requested to farmers in your sector in order to engage in contract?

Certification Sector

Requested
from

Industrial J
Processor

4
a»

Requested
from
Retailer

4»
4»

Requested
from
Consumer

4
a»

Other (please specify)

20. Is horizontal coordination relevant for contrasting Asymmetric Information?
\_) Yes
\_) Mo

Please specify which type of coordination form?
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