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1 Summary

1.1 Scope of Task 3.1: Analysis of secondary data
The work carried out in this task is related toeshive O.3.1 “To assess variables affecting
farmers’s behaviour through secondary data”.

Secondary data analyses are useful to understapalstxhe participation of farmers in innovative
contract solutions and then to assess the expsefgdy of the targeted public goods (PGs). This
is important to assess the possibilities of PG aehaand supply matching. Moreover, analysis of
secondary data may provide strategic informatiamuathe consequences of innovative contracts
in terms of commodity production changes, farm talland/input demand changes and some
environmental side effects. These are pieces darnmdtion always requested by public
authorities, especially local ones since product@ften means labour demand in local
downstream industry. They are also requested byatari organizations willing to finance
payments for environmental services (PES), e.dhorasequestration, to communicate on the
bundle of PGs they pay for. The participation of CSDLE partner teams in secondary data
analysis first depends on the availability of reletvdata in their country or Case Study Region
(CSR). Innovative contract indicators must correspto the data base variables or data base
variables should be good proxies of the relevadiicators governing the innovative contracts.
Where sufficient information is available, it ispected to retrieve these data and to analyse them
using econometric tools, in order to estimate estpieatures affecting supply of agri-
environmental climate public goods (AECPGs) and effect of policy design, location and
selection criteria on this supply.

The work carried out in the period has focused ntdetstanding the availability of secondary
data and in discussing the role they could haviaenproject. In particular, attention has been
focused on the contribution they could give to VifiPterms of e.g. cost, that could support model
implementation. The works has followed differenttpeays depending on local availability and
conditions.

1.2 Deliverable outline

In this deliverable for task 3.1., we first discugdsch type of available data the different reskarc
teams have used to conducts their studies. Thepregent in more details the results obtained
from these secondary data following to-main- purppéE) investigate the cost and governance
features to scale up a particular innovative caftic solution and (2) estimate the adoption
drivers of innovative eontractual solutions. Figallve propose a short discussion regarding the
replicability of the dataset construction procesd ase. \

=2 Availability of secondary data \
~~The material used for the analysis of secondary deg of two typ;\gz\

7 *"--»Open-access data - coming from administrativea dagts, such as the anonymized farm

accountancy data network (FADN) supplemented byreagded data of agricultural and
economic statistics;

- Restricted-access data — either coming from pubBlfita set but requiring administrative
authorization to access more specific and detaitdd (panel data on individual farms included
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in the Farm Accountancy Data Network — FADN); omiog from private datasets from private
structures.

In both case, legal issues can erase, associatlkd @eneral Data Protection Regulation.

A first of the analysis of the secondary data imit@stigate the availability of such data and how
they can be used to assess variables affectingfaritmehaviour.

2.1 Investigating the data availability

When assessing data availability, UNIBO has expldheee options. The first is related to the
availability of data from the Emilia-Romagna regabadministration about participation in agro-
environmental schemes (AES). This has been donglthiovo dedicated meetings. The potential
data available have been identified according tmaeion procedure already used during the
SPARD project (fp7). In addition, national RICA animation already available from CREA-PB
has been explored. RICA data are the basic dathfosdeeding FADN commitments. Finally
potential data from previous projects, in particl#&®OVIDE have been re-examined. It will be
likely possible to proceed with these data whennioelelling approach will be clarified in the
WPA4 tasks. After screening this information, ratihen pointing at participation data, it has been
decided to focus on elaborations of available dateegional and country level to analyse: a)
variability and distribution of opportunity cost®im AECPG uptake; b) any available literature
that estimates costs of relevant AECPG measufesiitia-Romagna (and close regions in Italy).
This will allow to support modelling in WP4 for cimacts types where heterogeneity among
farmers is key to understand participation andlyikerformance of new contract solutions as
compared to traditional (practice based) contrdloisyefers in particular to result based congract
and the relationships between contracts and landée

2.2 Using open-access secondary data

Regarding the CAP agro-environmental and climatasuees (AECM) and organic farming (OF)
measures implemented in France, INRAE developed eaanometric specification to
simultaneously estimate the adoption probabilitgt #re minimal acceptable payments of these
measures by each FADN farm. This econometric metloggt is designed to enable WP4
simulations of different CAP reform scenarios, saslthe increase in expenditures of AECM/OF
measures, the changes in coupled and/or decoupigdemts or changes in farmland rents for
targeted farms, by innovative land tenure-schenoesirfstance. New empirical results are
established about the interplay between-the difte@AP measures and take into account farm
characteristics and location. However the FADN doesdistinguish innovative AECM, like
WP2 FRS5, from usual ones. Present efforts are deiotadd the CAP administrative information
on AECM contracls{o FADN observations.

—INRAE has also explored a balanced panel of 736dfr&ADN d\é‘my farms for the years 2016
~~t0-2018 from summer to winter 2020 to discuss casdy FR4 (Eco-Methane program). In this
“result-based contract solution, the payment isutailed according to the reduced units of enteric
emissions of a farm in comparison with the basetihés corresponding production system
scenario (same region and fodder system). The ibasemissions were obtained from the
association implementing Eco-Methane. The FADN daitdocation and fodder crops enabled
the computation of the 11 Eco-Methane referencdstacharacterization of every FADN dairy
farm with baseline emissions. These data were tseassess 2 variables affecting farmers’
8
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behaviour and contract effectiveness with a rdsasgted payment: (i) the choice of environmental
indicator capturing the effect of farmers’ practide) the payment amount relative to the extra
costs incurred (Fanny Le Gloux et al. 2021, se&®e8). The elaborated methodology can be
adapted to other result-based contractual solutions

2.3 Going further: the need of restricted-access data

To go further into their analysis regarding thedgtaase, the INRAE team needed more detailed
data. In spring 2021, the association coordinatitegEco-Methane program shared secondary
data on the participants collected between 201628260. They include individual information
on their enteric methane emissions measured oggretars, and their location and fodder system
when they entered the scheme. The INRAE is ssltulsing with the association to see how it
would be possible to collect additional necessatg @evolution of fodder crop rotations over the
years) from the 600 farmers already involved inghegram, to estimate the methane reduction
of various changes in fodder crop rotation. The-Mathane example shows that associating
accountancy data with the appropriate data to cterthe relevant environmental result indicator
is crucial.

2.4 Adding primary data to the mix

To conduct their study (Hanninen et al. 2021), Lrdaeived existing register data from Forestry
Centre on fixed ten-year key forest habitat pradecagreements that ended in 2014-2018. To
explain and understand the register data, it waplemented with survey information from the

private forest owners whose temporary voluntarytramts terminated in the aforementioned
period.

3 Analysis of secondary data
Once the access to data granted, the results dmdvaments obtained came from three
investigation strategies:

(1) The first strategy is to use secondary datauestigate the cost and governance features to
scale up a particular innovative contractual sohutilt is implemented by INRAE for Green
House Gas (GHG) Abatement in dairy farms with altdsased payment. In the study conducted
by LUKE, secondary data and the survey data suipgdttwere collected and studied to examine
the changes in regulation, how the process regarthe potential renewal of terminated
agreements was functioning and the effects theaages have induced among private forest
owners’ preferences and behaviour for biodiversitgancement in forest.

(2) The second strategy is based on large secoddﬂmyseté to estimate the adoption drivers of
innovative contractual solutions. It is implementey INRAE and (partially) UNIBO with

~ National and 'Fiegional FADN data. INRAE provided ethodology to enable WP4 simulations
~of different CAP reform scenarios, such as thedase in expenditures of AECM/OF measures,

Z - ;"the' changes in coupled and/or decoupled paymenthamges in farmland rents for targeted
~“farms, by innovative land tenure schemes for ircstan

(3) The third, implemented by UNIBO, is to colletata from published studies to provide
information about compliance costs and their distibn in view of WP4. UNIBO has also
conducted a meta-analysis to analyse the attribugesl in choice experiments for agri-
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environmental contracts and determine which articalifor farmers’ participation in agri-
environmental schemes (see Raina et al. 2021).

4 Secondary analysis to investigate cost and governance features

4.1.1 France: Cost of changing dairy cows’ diet to reduce enteric methane emissions in
livestock farms.
4.1.1.1 Background and objective
Introducing fodder with high omega 3 content suglgrass or linseed in the feed ration of dairy
cows both improves the milk nutritional profile aretluces enteric methane emissions per litre.
This lever is interesting to contribute to climat@nge mitigation but can also generate additional
farm costs. Payment for Environmental Services,hsas the Eco-Methane programme
implemented by the association Bleu-Blanc-Cceuramée, can support a change of cows’ diet
in dairy farms through the valorisation of methang@ssions reduction. The effectiveness of such
a scheme depends on (i) the definition of a premseator of enteric methane emissions
capturing the feeding effect, (i) a payment leWleht would be sufficiently attractive to
compensate for the additional costs faced by fagniEhis study compares two indicators of
enteric methane emissions to show the effect afhgaleeding into account. It also assesses the
extra cost of milk production if the grassland areafodder crop rotation systems were to be
increased in French dairy farms in order to evaltla economic incentives needed for improving
dairy systems toward more environmentally frienaHigctices.

4.1.1.2 Data

To do so, we examine the impact of taking feedimg iaccount in the calculation of enteric
methane emissions of a panel of French dairy fdram the Farm Accountancy Data Network
(FADN) by comparing an indicator constructed usihg Eco-Methane methodology with an
indicator that only takes into account productividybalanced panel of 735 FADN dairy farms
for the years 2016 to 2018 was selected for thaystligreste, 2020). This database is available
online and is representative for socio-economicastbuntancy information of French medium
and large farms, and is therefore relevant forssssg the financial needs of dairy farms to join
a national programme such as Eco-Methane. As timpasitions of the feed ration and milk are
not provided, information on dairy cows’ diet-isilted. However, data on the fodder crop rotation
systems are available, which allows us to asselsarge of crop rotation to approximate a change
of feed composition.

Then, we estimate a-variable cost function of npitduction to assess marginal costs and

evaluate the extra-cost associated with adding-@es in\fodder crop rotation systems. Since

the composition of cows' feed ration and milk aog amvailabE in the FADN, the effect of an

S improvemﬁﬁtiﬁf'tﬁé fatty acid profile cannot beedity analysed.\Instead, we assume an evolution

—of the fodder crop rotation. As grass is a highrsewf omega 3 fa y acids strongly encouraged
~in‘Eco-Methane, we assume that a commitment tptbgramme wolild.lead to an increase in

/A “grassland surfaces in farms. This hypothesis i @tiong and implies that our estimation of

extra-costs does not take into account neithestilagegy of supplementing the ration with other
feeds with high omega-3 content such as extrudeskedid, nor the optimisation of grazing
increasing grass yield and quality without necealssiacreasing grassland surfaces.
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Using the same balanced panel as previously, wWeatesthe additional costs associated with an
increase in grassland areas in French dairy farms.

4.1.1.3 Summary of the results
The Eco-Methane programme implemented by the agsatiBleu-Blanc-Coeur is an example

of Payment for Environmental Services scheme suimgodairy farmers engaged in modifying
the diet of dairy cows to reduce enteric methanessons per litre of milk. The reduction of
emissions is favoured on the one hand by improeimgs’ productivity, and on the other hand
by integrating more fodder rich in omega-3 fattidasuch as grass and extruded linseed in cows’
diet. Through the comparison of two indicators, study verifies that enteric emissions per litre
of milk are higher in mountains farms than in ptafarms, but the difference is lower when the
indicator takes into account the diet, which tetwlbe richer in omega-3 in mountainous areas
(more grass fodders). In Eco-Methane, the payneset s conditional on the reduced amount of
CO2eq, which makes the scheme a result-based PEEQrogramme’s funding capacity depends
on private donations and is currently not suffitieminduce a massive farms adhesion at the
country level, limiting the scheme’s environmeritapact. To evaluate the willingness to accept
of farmers for entering a PES scheme for the reésluaf enteric methane emissions and its
optimal payment level, it is necessary to knowadditional costs of reducing emissions per litre
of milk, and therefore of modifying dairy cows’ tie

In this study, we estimate a variable cost functimsed on French data from the Farm
Accountancy Data Network. We evaluate the additionsts per litre of milk of dairy farms due
to an increase in grassland area. For a given ptiotulevel, producing milk with more grass
fodder leads to no significant additional cost@ttountry level and in intensive plain production
basins. We find significant extra-costs in dairgteyns already relying substantially on grass
fodders to feed the cattle (in mountainous areaspdain farms with less than 30% of maize
silage in the fodder area). Our conclusions areisoto a change of model specification. These
results provide first insights about how supporttnghange in cows’ diet could reduce GHG
emissions. To strengthen their validity, this stedyld be pursued by an analysis of economic
and fodder system data of farms already partigigaithn Eco-Methane. It would allow linking
grassland areas, marginal costs of milk productiod reduction of enteric emissions, and
estimate a cost function for the reduction-of @atemissions per litre of milk. In addition, the
estimation of the extra-costs of modifying cowsdecould be improved by taking into account
extruded linseed complementation. This researchilghmontribute to define an optimal Eco-
Methane payment for<a given abatement target, heedecing uncertainties regarding the
compensation level for dairy farmers’ and the anti@atually abated by donors’ contributions.

On a broader levek-more insights on the impaahethane &nissions reduction on production
~costs of livestock farms makes it possible to impreupport forp\iessmg abatement measures,
2 and contribute effectively to achieve climate tasge

’,‘4.1.2 Finland: Participation and renewal of private forest owners’ fixed-term forest

biodiversity contracts in Finland
4.1.2.1 Background and objective
In Finland, besides the statutory biodiversity eotibn instruments, voluntary fixed-term
contracts have been offered to private forest osvaieice 1997, and more extensively since 2004.
These contracts are for 10 years. Typically, thee aif the ecologically valuable habitat is
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protected by law, and the area around or conneactiédls voluntary enlargement. Forest owners

commit to restrict forest management actions ih &n@a to protect and maintain the biodiversity

of that site on his/her forest property. The consaéion that owners receive is based mostly on
the value of growing stock and market price of #m{d-orest Centre 2021). The idea is based on
opportunity costs: the compensation is designethabit covers the losses of not harvesting

timber during the contract period (10 years).

The contract is called environmental forest subsigieement, and it is one of the instruments in
voluntary biodiversity programme for Southern Fmacalled METSO-programme (METSO
Forest Biodiversity 2021; Ministry of Agriculturend Forestry of Finland 2022yhe programme
and the compensations to landowners are financeatidogtate budget. Forest owners sign the
contracts with the Finnish Forest Centre whichtédesfunded organization acting on regional
level.

In Finland, the Forest Act defines seven valuabtedt habitats on which the ecological features
must be maintained. METSO-programme enables largéection around these valuable habitats
restricted in law. Valuable habitats are, for exbBnpsprings, brooks, ponds and their
surroundings, certain type of mire habitats, héch-forest patches, heathland forest islets in
undrained peatlands, gorges and ravines, steefs ldofl sandy soils, exposed bedrock and
boulder fields with lower wood production potential

During recent years, the forest law and its cetésidefine the valuable habitats and the way how
compensations are defined has somewhat changedof@ne main legislative changes, in the
year 2014, was that all the specific habitats mtetkby the forest law need to be small in area or
have little significance for forestry purposes. Rmany of the forest owners this change implies
that when renewing the ten years contract onlyctire of a large mireland or large herb-rich
forest is now designated as valuable habitat. titiad, the compensation from protecting the
smaller area is obviously also smaller. Typicale areas around the core area could have been
compensated by METSO-programme. However, the fgndinthe METSO-programme was
temporary reduced, and the ecological criteriadmamged in the year 2016. The emphasis is to
protect the areas with forest cover, and thereforegxample, mire areas and exposed bedrock
and boulder fields with sparse trees are not - dégibymore.

During the implementation of METSO piloting:\phasedaactual METSO programme, a
considerable number of ¥oluntary 10-years-contnaet® made, especially during the five years
period from 2004 to-2008 (Figure 1). Now these @mis have ended, and it would be time to
renew them. However, not all contracts are reneWwerkst owners may want to take these areas
under “normal” forest-use. Another reason not teevethe con\f\act is that the areas are no longer
< ellglbIe for 1 renewal due to changes in criteria. \\

o Th_e aim of this study was to find out: 1) Why sornetracts were not renewed? 2) How do forest
~owners feel when their original contract site ortud it was not anymore eligible for renewal?
3) What has happened or shall happen to the dimshiave been left outside contracts and

compensations in 2014-2018?

12
This project has received funding from the Européaion’s Horizon 2020 research and innovation paogne under grant
agreement GA 817949



* %
* 4k

b

CONSOLE

ha ha

i lIgting METSO programme
First years of Piloting, METSO pr:
8000 60000
current
55000
Joon  Torestlaw
(Forest Act) 50000
6000 45000
40000
5 000
35000
Lo 30000
25000
3000
20000
2000 15000
10000
1000
5 (00
° 0

o P P P g PP 0® e e ot e e Y P e? et

mmm  MNew contracts agreed each year —— Walid contracts (right axis)

FIGURE 1. THE AREA (HA) OF NEW CONTRACTS AGREED EACH YEAR DURING THE YEARS
(1997-2020)LEFT AXIS) AND THE CUMULATIVE AREA (HA) OF VALID CONTRACTS (RIGHT
AXIS). PICTURE PUBLISHED IN HANNINEN ET AL . 2021.

4.1.2.2 Data
This study focused on the environmental forestisiytegreements that have been agreed during

the years 2004-2008 and have thus ended during-2018. During this time frame, 3 497
contracts were agreed and according to existing ateived from The Finnish Forest Centre,
1 597 contracts were not renewed, at least naniilas form as they were initially made. The
analysis was focused on private forest owners, @mdmonly or jointly owned forests were
excluded. Private forest owners had altogether t®81racts involving 1411 forest holdings.

For our analyses, the existing contract data wesived from the Finnish Forest Centre. This
data included variables such as type of forest osimg, size and location of the holding, size of
the contract area and forest use notifications.cmtract data was completed with forest owner
survey. Data collection from the forest owners wasle both by email and phone. From the data
of Finnish Forest Centre{,,,v”fhis type of contact infation was found for 1 281 owners. Email
survey was sent to all tHe 811 forest owners witbemaail address. In addition, 88 forest owners
were contacted by phone and 44 of them replieghione interview (24 phone numbers were not
in use). Altogether 421 responses were receiveitivit 47 % of those whose were reached for,
= ,:,and Smmfwﬁose contact details were availabe email survey was carried out in May- .
~ June 2020 and phone interviews in June-July 2020.

: o h‘ls survey, we aimed to reach only the foosgters whose contrgc‘f was not renewed with
imilar area delineation than what was initiallyesgl. However, 20% of the respondents replied
“that their contract was renewed with similar arelinéation. 14% of the respondents replied that
the contract was renewed with partly different bhdedineation. /
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4.1.2.3 Summary of the results

After ten years period, 56% of the contracts (1&&Ttracts, 30% of the area) were not renewed.

The forest habitats on which the contract was eoéwed were: 1) the immediate surroundings
of springs, brooks and ponds (42%), 2) sparselgsted mire habitats (28%), 3) bedrock and
boulder fields (24%) and 4) fertile patches of hech forest (17%). Due to changes in criteria,
in many cases, only the core of large herb-ricledts or pond area is now under contract.
Moreover, the emphasis is now to protect the angthsforest cover, excluding sparsely forested
mire areas or bedrock and boulder field areasgesihis type of sparsely forested areas would
usually be left untouched also without compensation

According to forest owner survey, there were thregn reasons why the contracts were not
renewed:
1) In 46% of the cases, the Finnish Forest Centrenmhable to renew the contract, due to
changed ecological criteria.
2) In 35% of the cases, forest owners felt that timewal of the agreement has not been
handled or process is still in progress or pending.
3) In 19% of the cases, forest owners didn’t waneteew, since they felt that the monetary
compensation offered was not enough or the conliraits other uses of the forest.
Half (46%) of those forest owners whose contraasewiot renewed, were unsatisfied (Figure
2). Those owners, whose contracts were partly onpbetely renewed were more satisfied.
Owners were unsatisfied because they would havéeddo continue the contract and some of
them didn’t have any other use for that forest (38%). Many of them (17%) were unsatisfied
since they were ignorant about the present statdheif valuable forest area, whether it is
applicable for protection or not, and they feltttti@e process was still unfinished. Part of the
forest sites are protected by law and they needetdeft untouched, however they are not
compensated anymore, and this created dissatfieantnong owners (15%). Some of the owners
felt that the politics has been changing too rapi@%) or that the renewing process and
information of the reasons that caused contractadie renewed was poorly managed in the
Finnish Forest Centre (6%).
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FIGURE 2. FOREST OWNERS SATISFACTION WITH THE CONTRACT RENEWAL DECISION ON A
SCALE OF -3 (VERY DISSATISFIED ) TO +3 (VERY SATISFIED).

These results imply that the majority of the ownees willing to continue the contract, but due
to changed ecological and legislative criteriaaswot possible anymore. Part of them understand
the changed criteria and the reasons that havéotetthese changes. However, the change of
criteria also creates mistrust among forest owrfds®, some of them are not up to date with the
state of their contract, whether it exists or nod avhat are the possibilities to renew it. This is
the case especially among women forest ownerstandind of owners who are more passive
with forest management in general.

Owners were asked what have happened with thet feites that were left without the contract,

and how they are going to manage these sites wihinext 10 years. According to results of the

survey, 26% of the respondents have decided t@u®she sites without the contract. Most of

the owners replied that the areas will be-left unot®d since owners have not yet decided what

to do with them, it is not financially beneficiabtvest there, or the management actions or

harvesting is forbidden ql,ué to forest law (21%)ly@B% of the owner have done the kind of

management actions or cuttings that may harm tha@i\wrsity of the forest site. The data from

the forest use notifications supports this reddfithin the next ten years, 20% of the owners are

planning to conduct management actions or cuttingsmight harm biodiversity.

o T

-:'}'.j_?flAQc',:gr”c*irrij 0 re'sﬁlts, 74% of the renewed contraotginued as 10-year contracts and 23% were'“’f
< “turned into permanent conservation agreements (23&he of these owners noted that fixed-
j‘-té'rim.p'ériod had been good trial for permanent ptite agreement. \

forest owners into voluntary biodiversity protectiagreements. Forest owners have been willing

to participate and offer their forest sites intce tbrogramme in exchange for financial &
compensation. The limiting factor has been stataliftg and the resources allocated for the
programme.

7 ;‘D’)uring the past twenty years, METSO program has beanstrument that has introduced private /
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4.2 Secondary analysis to estimate adoption drivers of innovative contractual
solutions

4.2.1 ltaly: Identification of compliance costs estimates

4.2.1.1 Background and objective

The main focus of UNIBO activities was to investgdata availability in the Emilia-Romagna

Region, pointing at data from previous studies auithble to be used to support modelling in

WP4. The focus was marginally on factors affectadpption, as this has been already

investigated in the region. Instead, the main abje was to identify economic information

suitable to be used as estimates of compliancefopgtarticipation to AECPG measures. In

particular, in order to support the analysis okdet contract design features, attention has been

given to studies providing information on range atistribution of compliance costs among

farms.

4.2.1.2 Data

The study involved the collection of informatiororn five existing studies. For four of them,
published information was collected and compareu.tke fifth study, the background dataset
was retrieved and elaborated to provide a feassil@halysis of its use for WP4.

All studies concerned Emilia-Romagna, focusing emgliance costs to different AECPG-
related measures or to land rent intended as theramity cost of implementing a measure that
would substitute crop production. The backgrouridrimation include a variety of sources:

e Original data collected by the regional administratin the framework of their
monitoring activities and concerning technical-emoic comparison of enrolled farms
vs. conventional farms;

« FADN data (Italian or regional database);

* Info on land values and rents derived from expadmn values.

4.2.1.3 Summary of the results
The summary of the result reported from selectediss is reported in Table 1.

Source Technology/crop Compliance costs Compliance cost
range function

Bazzani and Viagg| Integrated wheat -36,5 to +168,7 euro/hg

2004 production

Viaggi, Merri, and| Integrated wheat -41010.+750 euro/ha

Minarelli 2016 production \

, \
Organic wheat production -220:to +\_205 euro/ha

D
Integrated Pear production  -6000 to + SO@Q eurd/ha

Organic tomato productio]  -1060 to 4500 euro/h@a

/ 'Viaggi, Raggi, and Integrated wheat y cost = 2E-13x3 - 5E¢

Gallerani 2012 production 08x2 + 0,003x + 41,273
R2=0,9586
Substitution of wheat cost = -5E-13x3-1E-07x2
cultivation +0,0126x
R2=0,9772
16
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Vergamini, Viaggi, and Substitution of crop mix -t cost = -5E-13x3-1E-
Raggi 2020 scenario 1 07x2 + 0,0126x
R2=0,9772
Substitution of crop mix cost = 8E-09x3 - 9E-
scenario 2 05x2 + 0.3674x +
66.597
Rz =0.99
Substitution of crop mix + cost = 8E-09x3 - 9E-
scenario 3 05x2 + 0.4012x +
40.088
R2 =0.9894
Substitution of crop mix cost = 4E-09x3 - 5E-
scenario 4 05x2 + 0.3429x +
62.225
R2=0.9934

TABLE 1. SUMMARY OF RESULTS OF SELECTED STUDIES

Bazzani and Viaggi (2004) and Viaggi, Merri, andnistielli (2016) report straight intervals of
compliance costs for different crops and techn@egin all cases, the most interesting feature is
that compliance costs may be either positive omatieg, implying that such technologies as
organic or integrated production may yield benefitther than costs for a subsample of farms.
The figures come from small samples and compatistincounterfactual farms, and the original
studies emphasise the potential limitation of #gproach, in particular for the difficulties in
finding truly comparable farms. The absolute valaiesrelevant enough to justify attention to the
purely economic driver, though a number of farmgehactually a compliance cost around zero,
which may make more plausible a prevailing attentamother drivers.

Viaggi, Raggi, and Gallerani (2012) and Vergamifigggi, and Raggi (2020) focus attention on
the distribution of compliance costs in a largepydation, in order to use these data as a basis for
modelling auctions of AECPG contracts. InternakEhegeneity remains a very relevant issue. In
addition, these studies point at the fact thatatteal compliance cost would change with the
explicit target population or with the interestampplation depending on the policy design.

A similar study on distributions has been performatth the background data used in Zavalloni
et al. (2021).

Panel / / Panel
4500 4500
4000 o 4000 o
3500 3500
3000 3000
2500 -4 2500 s
X 2000
== 2000 P )
1500 ® 1500 -
P
> 1000 . ..’ 1000 ¢ 2 o °
e
500 “‘ 500 0@ ® 00 [
c@eo oo o' o oo o
0 20000 40000 60000 80000 100000 120000 140000 160000 180000 0 10000 20000 30000 40000 50000 60000

" FIGURE 3. DISTRIBUTION OF RENT IN THE HILL AND MOUNTAIN AREA OF THE PROV INCE OF
BOLOGNA, INCLUDING FOREST AND UNCULTIVATED LAND (PANEL A) AND EXCLUDING
FOREST AND UNCULTIVATED LAND (PANEL B) (RENT IN EURO/HA; CUMULATED AREA IN
HECTARES).
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The figure shows the distribution of calculateddaents in the hill and mountain area of the
province of Bologna.

The result show a high level of heterogeneity amemrestricted area. This heterogeneity will be
key in modelling impacts and connection of measwiés land rent in WP4.

Heterogeneity is restricted to factors directlhated to land types, being the rent calculated on
the basis of land use (crop type) and slope. Tiestieoften given little attention, may actually be
a key characteristic for micro-analyses in hill anduntain areas. The data suffer however from
the fact of not including behavioural aspects cetetkto individual farmers. They can hence be
considered as complementary to survey-based stundigly interpreting farm choices.

4.2.2 France: An econometric methodology to model contracts uptake applied with the Farm
Accountancy Data Network

4.2.2.1 Background and objective
Voluntary contracts for delivering environmentahgees are offered in two schemes of the

CAP’s rural policy, (i) support to organic farmi{@F), and (ii) agri-environmental-climate
measures (AECM). OF are dedicated to farms undagakconversion towards organic farming
or already certified organic, while AECM are avhlato any farm complying with a set of
specific management requirements targeting an @mviental objective. After 30 years, the
voluntary environmental schemes of the CAP providadufficient and unsatisfactory
environmental additionality. Low and unbalancedding in comparison with income support
often do not lead to enough participation and eéffor trigger significant environmental
improvements (Guyomard et al. 2020). Higher envitental efficiency can be reached by better
targeted support, through the rebalancing of thégeu between direct payments with little
conditionality on practices, and environmental mtaees. All sources of financial incentives,
including first pillar payments, are important dng of the decision to participate in
environmental schemes (Van Herzele et al. 2013).

In this study, we develop an econometric modelapfners’ voluntary environmental contracts
adoption accounting for the effect of the amountioéct payments received (decoupled and
coupled support). The model describes an equihioiienvironmental commitments demand of
by authorities and supply by farmers for a giverdd®t allocation among different policy
instruments.

4.2.2.2 Data
The model is developed with national data from fdren accountancy data network (FADN)

providing a large sample of observations from piéints\and non-participants in OF and

7 AECM.—Asampfe’df”?,194 farms from France Metrop@lpre&ntative of 289,260 medium and

large farms in 2019 was selected. Remote accdiss ferench FADN@Iata has been made possible
~within-a secure environment offered by the CASBntre d’accées ééeurisé aux donngeef.

977 ~10.34724/CASD), so that farms with organic certifion could be identified:

A generalised Tobit model was applied to simultarshpestimate for each farm of the sample,
for AECM on the one hand, and OF on the other hdr&probability of environmental contract
uptake (selection equation) and the minimum farvell@ayment triggering adoption (outcome
equation). Explanatory variables were chosen froenliterature. In addition to the covariates

described in Table 1, we control for the regionwhich the farm is located and farm
18
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specialisation. Controlling for organic certifiaati identifies the type of OF payment, as only
certified organic farms can apply to support fointenance of organic farming.

Weighted mean Standard deviation
Participation in AECM 0.11 1.99
Participation in OF 0.07 1.64
AECM payments (€) 7,271.4 43,754.3
OF payments (€) 9,978.3 74,338.0
Age(years) 51.4 61.7
Labour(AWU) 2.0 13.5
Utilised agricultural area(ha) 90.7 499.3
Permanent grasslandba) 23.5 249.4
Land rent(€/ha) 722.7 18,515.1
Depreciation(€/ha) 32,693.9 227,212.4
Decoupled paymert€) 18,991.9 104,964.2
Coupled payment for sucklef 2,264.5 29,7534
cow: (€)
LFA payment€) 3,737.8 46,237.1
Organic certification 0.09 1.8

TABLE 2.DESCRIPTIVE STATISTICS OF THE SAMPLE .

Source: 2019 French FADN data.

Focus was put on trying to capture many sourcéarofs heterogeneity to overcome the absence
of information on the specific contract requirenseripayment and eligibility rules faced by
farmers. On-going model development aims at idgntfthe type of measure (in particular those
with a result-based or collective component), dredamount of hectares enrolled by farmers.

4.2.2.3 Summary of the results
The Tobit regression model provides estimated. weffts of the effect of the explanatory

variables on both the decision to participate ineanironmental scheme and the farm level

acceptable payment triggering participation. :
\

Direct paymenti[]gye a significant influence ondkeision to participate and the acceptable
— paymentiojoin AECM and OF. The direction and ekt the e ?owever, differs according
of direct payments on the

support for suckler cows has opposite effects, edming the acceptable payment for OF, and
increasing it for AECM. Those results show that #mount of pillar 1 incentives affect the
behaviour of farmers regarding the uptake of emritental contracts. A working paper in French
includes preliminary model results to simulate therease of AECM and OF uptake with a
transfer of direct payments to environmental progree (Chatellier et al. 2021). The other
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covariates included in the model are also signifi@aexplaining farmers’ behaviour, supporting
the literature. Interestingly, the cost of rentiagd impacts OF and AECM uptake differently.
The model will be further improved to better captihe effect of land tenure on contracts
adoption.

4.2.3 Italy: A systematic review of attributes used in choice experiments for agri-
environmental contracts
4.2.3.1 Background and objective
Contract attributes are strong motivators for ghgi farmers’ preferences for a particular agri-
environmental scheme (AES). Studies generally ugderce from previous literature to select
the contract attributes and their levels for tlobivice experiments (CE). Only a few studies have
conducted in-depth literature reviews to understahg farmers join a particular AES and the
attractive attributes in a contract that motivaaenfers’ participation. However, there is still a
substantial knowledge gap in the literature abtwibate selection for contract design because
of the lack of a definitive catalogue of managensrd policy-based attributes used by previous
studies. This gap creates a divide between coraitirddutes studied by researchers and actual
attributes preferred by the farmers, leading tdficient contract designs. Thus, this study aims
to systematically review AES studies’ recent litara that uses CEs to reveal the common
attributes for testing contract designs and farimaneferences for those contract features. The
study also tries to categorize the attributes hrwad typologies and highlight the lesser-used
attributes that can be further explored in futueSAstudies.

4.2.3.2 Data

The study used the PRISMA methodology for the syate review. PRISMA is an evidence-
based method for reporting in systematic reviewbraata-analyses. In this study, the PRISMA
flowchart and checklist were downloaded from Moberal. (2010) and applied to the study
following the methodology of Koutsos, Menexes, @wrdas (2019) for agricultural science
reviews. Using the databases Web of Science arLSc84 studies were identified that matched
the inclusion criteria and were analyzed furtherdio in-depth review.

4.2.3.3 Summary of results
From the 34 studies, 32 attributes were extraatedigere classified into 5 typologies: 'monetary’

(7 attributes), 'general’ (4 attributes), ‘flexilyil (6 attributes), ‘prescription' (12 attributeahd
‘purpose’ (3 attributes). Monetary attributes wifned as the economic motivators of a contract
that include attributes like ‘(annual) payment,brlitional bonus,’ ‘others like fine, gross
margin, etc.’ etc. General attributes defined thsid contract elements such as ‘contract
duration,’ ‘area under contract,” and ‘availabilif/training/scheme support.’ Efficient contracts
were also found to inelude flexibility attributdsat provide the\ghoice of contract elements to the
farméfg’ﬁﬁé"ifléxibility to adhere to contractsflexibility to decide area under contract,’
~“flexibility to decide contract duration,’ etc. Thgh monetary attributes should theoretically

~~define farmers’ choices, general design attribatesflexibility attributes have been observed to
Z f‘be more critical for farmers’ participation and limigness to accept.

The study also. extracted the lesser-used attriputetuding the contracts’ technical and

management aspects and purpose. These include tanngj” communal participation,’

‘neighbor-effect,’” ‘eco-label,” ‘risk,” etc. Theyave been overlooked by most of the studies

probably due to lack of literature to support thgiportance, or maybe these attributes require
20
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exhaustive coding in models. Market-based and wethaén attributes such as ‘crop failure,’
‘price fluctuations,’ ‘climate risks,’ etc., havésa not been explored much, which can become
important under uncertain future scenarios (likenate change, socio-economic change, etc.).
All contracts also had at least one ‘purpose aiteitthat iterates the purpose for which the farmer
will accept the contract prescriptions. These laités could include a specific conservation
activity, afforestation, land allocation to envirnantal activity, chemical reduction, etc.

This review indicated that CE studies should takeenadvantage of the virtual environment they
are set to test and experiment on a broader ranagtributes across different areas and contract
types. The results of this study have been ussdlézxt variables that were used in WP3 surveys
of the CONSOLE project, in particular the attritaitmncerning contract design.

5 General insights

5.1 Replicability of data usage
The use of public data such as FADN is replicalsle e other countries of the European Union.
This allows for large scale analysis or comparison.

Other locally available data may better fit withe throblem of understanding participation to
AECPG contracts, bur are more heterogeneous irrgyately on smaller samples and do not
provide consistent dataset over time.

Luke received existing register data from Fore€igntre and supported this data with forest
owners’ survey. In the original manuscript (Hanmire¢ al. 2021), data collection, variables used,
and analysis done are explained. Register datadnatbines forest owners’ personal information,
information about the protection agreements andstouse notifications is not public, and to
access this type of information a separate peranisBom Forestry Centre is needed. Forest
owner survey data is available in Luke after theNSOLE -project ends (SPSS form).

5.2 Of the use of secondary data to analyse AECPG contract solutions and modelling
There is a general lack of indicators of environtakimpacts in public database that could allow
to understand farmers’ behavior. However, secondatg analysis can be useful whenever it is
possible to construct database using data matdhét@llow to capture both economic behavioral
descriptors of landowners and environmental impdeseriptors.

In such case, descriptors of the contractual smigtcan be linked to a larger database to build
the counterfactual. Fhis can allow to measure thpact of the environmental measure on
farmers’ behavior and environmental outcomes. \

~The Ftﬁmsh“anaiyses dealt with private forest awndixed-term biodiversity protection
~_agreements and it combined existing register datheajdltlon\t\survey data. The analyses
~revealed that there are several sources of leakagecan take place ‘when temporary contract

52 'r-sol'ut'ions are employed. These are 1) changingtgelawiteria or legislation during the contract

period; 2) decreasing funding; 3) non-functionalgass for renewing contracts; and 4) changes
in owners’ willingness to participate to temporapntract solutions. When planning fixed-term

contract solutions the renewal process in particakeds to be addressed already from the
beginning. The study also highlights the importantexisting register data or database. It is
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important that the characteristics of the areas #ina protected are properly registered and
maintained. Such data enables subsequent politysia

Usually innovative contractual solutions do not iempent the observatory measures that could
allow the observation of the counterfactual thaeisessary to be able to measure the additionality
of the measure. More generally, ex post data aflgrto measures that have been implemented
in the past, so the use for the analysis of innegatontract solutions may require strong
assumptions. This is even more important considdhat the attitude for contract solutions as
studied in CONSOLE may depend on a number of impteation details.

Similar conclusions have been issued in the Commonitoring and evaluation framework of
the CAP, where these principles are reaffirmedfdnall that in the implementation of measures,
actions to measure the impacts are rarely taken fhe start of their application.

High expectations are placed on new digitalizatiostruments allowing recording and
management of high quantity of data, including ptiéd connection between management and
environmental information. An explicit effort foloordination/nomogenization of this data is
needed since the set up. Differential (additioréffcts of measures remain however an issue.
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