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Abstract

As the debate around the cost-effectiveness of outcome-based agri-environmental schemes (AES)
is growing at the European level, the potential of the payment-by-results system is currently being
explored by researchers and policymakers. These payment schemes have many benefits. First,
farmers can freely use locally adapted agronomical practices to better achieve environmental
outcomes. Secondly, the European Union may spend its money in a more cost-effective way, as
payments are awarded only if results are achieved. However, since farmers' participation is
voluntary and depends on many farms and farmers' characteristics, studies aimed at understanding
their preferences are necessary to enhance policy design and adoption. This thesis is the first of this
kind to be conducted in Italy. Using a contingent valuation method, we investigated Italian
winegrowers’ acceptance and intensity of participation in a hypothetical results-based AES targeted
at pollinators’ conservation in the vineyards. We sent an online survey where participants were split
into treatment (rare-species bonus) and control groups. Results show that 71% of participants are
willing to participate in our scheme. While a treatment of a randomly assigned rare-species bonus
had no effect on the scheme's overall acceptance, it positively influenced participation intensity.
Results indicate that participants who were previously enrolled in an AES and women are more
likely to enrol. Behavioral factors appear to be related to both acceptance and intensity. Considering
this, the study suggests potential strategies to encourage farmer participation in results-based AES
and promote biodiversity conservation.

Keywords: outcome-based agri-environmental schemes, Italy, contingent valuation method,
common agricultural policy
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1. Introduction

This thesis assesses Italian winegrowers’ acceptance of a hypothetical results-based
agri-environmental scheme (AES) targeting biodiversity conservation in vineyards
through a contingent valuation method (CVM) study. In the last 40 years, European
agricultural land has suffered from a noticeable decrease in biodiversity levels
across the continent (Brown et al., 2021). The CAP 2023-2027 is equipped with
new opportunities and tools to further sharpen its focus on tackling biodiversity and
climate crises. Among these, results-based agri-environmental schemes (AES)
seem highly ambitious, as they make payments conditional on delivering ecological
results in terms of goods and services. However, the voluntary character of AES
makes farmers’ participation dependent on demographic and farm characteristics,
on contracts’ features (e.g., flexibility, transaction cost, and bureaucracy), and on
farmers’ behavioral factors and socio-economic attitudes (Massfeller et al., 2022;
Sumrada et al., 2022; Tanaka et al., 2022; Paulus et al., 2022; Wezel et al., 2018;
Birge et al., 2017; Kuhfuss et al., 2016; Schroeder et al., 2012). In this regard,
understanding farmers’ preferences may help to improve environmental policy
design and enhance farmers’ adoption of the measures (OECD, 2022).

Results-based schemes are gaining attention from EU policymakers, as they
represent an alternative to traditional agri-environmental schemes (Simpson et al.,
2023). Since their introduction', the AES’ reward mechanism is typically action-
oriented, meaning that the payments are provided based on the adoption of specific
land management practices, regardless of the environmental outcome. Even though
this system has proven to provide many benefits in the last decades, three main
issues still need to be considered: (1) many ecological examinations have found
that the biodiversity objectives are rarely met, (2) monitoring of the expected
benefits is inappropriate, and (3) there is a lack of evidence of the cost-effectiveness
of measures (Kleijn et al., 2004; MacDonald et al., 2019; Pinto-Correia et al., 2022).
This last issue is the most urgent as well as the most related to the aim of this thesis.

!For more information on the regulation that made AES mandatory within the European framework, see
Council Regulation (EEC) No 2078/92 of 30 June 1992 on agricultural production methods compatible with
the requirements of the protection of the environment and the maintenance of the countryside (OJ L 215
30.07.1992, p. 85, ELI: http://data.europa.eu/eli/req/1992/2078/0j).



http://data.europa.eu/eli/reg/1992/2078/oj

As the AES budget keeps growing, European citizens demand that the EU invest
cost-effectively in it (Ait-Sidhoum, 2020). In this regard, results-based payments
may improve the efficacy of the payment system “as compensation is only paid for
results achieved, thus avoiding payment for non-delivery” (Burton and Schwarz,
2013). Other studies have also confirmed this (Sidemo-Holm et al., 2018; Batary et
al., 2015; Gibbons, 2011; Matzdorf et al., 2010). Furthermore, such schemes allow
landowners to fully use their experience and knowledge and select the context-
specific agronomical practices that best achieve ecological results (Wuepper et al.,
2022; Sidemo-Holm et al., 2018; Burton and Schwarz, 2013). The flexibility given
to farmers is also expected to be beneficial for the overall cost-effectiveness of the
schemes by decreasing budgetary costs. Allowing farmers to choose the least-cost
practices may lower the compensation needed (OECD, 2022).

Results-based AES also face challenges. First, according to OECD (2022),
monitoring tools may be inadequate or too costly to accurately track environmental
outcomes. Secondly, the rewarding system of outcome-based contracts may lower
farmers' enrolment, as they are exposed to the risk of not achieving the outcomes.
As we know from the literature, risk and uncertainty influence European farmers’
decision-making regarding agricultural practices (Iyer et al., 2019). For the above
reasons, it seems relevant to understand how the results-based approach is
perceived by the farming community before implementing it.

The aims of this thesis are threefold: we will (1) experimentally investigate whether
a rare-species bonus payment increases the overall acceptance and intensity of
enrollment in a hypothetical results-based AES from Italian winegrowers; (2)
analyse how risk attitudes and behavioral factors affect participation; and (3)
estimate the impact of farm-level heterogeneity on the overall willingness to accept
the scheme and on the intensity of participation in results-based AES. As such, the
research fits well within a broader research framework aimed at understanding
European farmers’ perspective of results-based payments. Although there is
consistent literature on the effectiveness of results-based as compared to action-
based AES in terms of improvement in ecological deliveries and cost-effectiveness
(Chaplin et al., 2021; Sidemo-Holm et al., 2019; Borner et al., 2017; Schwarz et al.,
2008; Kleijn et al., 2003; Primdahl et al., 2001), studies assessing farmers’
acceptance of outcome-based payment system are quite scarce. Among these,
research conducted in Japan showed farmers are willing to participate in outcome-
based schemes (Tanaka et al., 2022). According to the authors, these results may
also be extended and applied to the EU context. Similar conclusions were obtained
from a pilot results-based AES in a typical sub-Mediterranean High Nature Value
(HNV) farming system in Slovenia: landowners prefer the payment-by-results
system rather than the existing management-based schemes (Sumrada et al., 2021).
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Massfeller et al. (2022) showed that the greatest barriers to German farmers'
acceptance are time constraints in terms of the expected bureaucratic burden and
the perceived risk of the scheme. A similar study in England concluded that the
acceptance of results-based AESs is influenced by both the scheme design as well
as farmers' demographic and business characteristics (Schroeder et al., 2012).

The present research adds to the literature by bringing in further evidence from
Italy, a country that, to our knowledge, lacks representation in the field. This is
probably due to results-based schemes being mainly present in Northern and
Central Europe, with Mediterranean member states mostly adopting action-based
schemes (Allen et al., 2014). European countries that are including RBPS in their
2023-2027 national CAP Strategic Plans are Germany, Ireland, Romania, the
Netherlands, the Czech Republic, and Austria. Furthermore, in contrast with other
EU countries, policymakers still have limited experience in how farmers approach
environmental incentive schemes in Italy (Defrancesco et al., 2008).

The choice of focusing on winegrowers’ preferences comes from many reasons.
According to Allen et al. (2014), one of the objectives for which results-based
payment schemes (RBPS) are most appropriate is the maintenance of the floristic
diversity of vineyards. In this regard, Chou et al. (2018) have shown the whole
production process may benefit from the rich presence of plants and animals, even
though researchers and winegrowers have long agreed that biodiversity in vineyards
may be limiting in terms of expected yields. Nevertheless, results-based agri-
environmental schemes targeting biodiversity conservation in vineyards are
currently scarce in Europe, with only one currently ongoing in Switzerland.
Increasing their presence throughout Europe may thus help in reducing the risk of
wild species loss. Advantages to the producers may also arise. Results from a
discrete choice experiment (DCE) conducted in Italy revealed that consumers are
willing to pay a premium price for biodiversity conservation practices in vineyards
(Mazzocchi et al., 2019). Furthermore, the wine sector is one of the most
representative and promising industries of the Italian economy, with the country
ranking as the first wine producer worldwide (Pomarici et al., 2021). As Italian
production is expected to keep growing in the following years (Allianz Trade,
2022), and probably resulting in land management intensification, it is fundamental
to provide winegrowers with the necessary measures and opportunities to preserve
biodiversity.

The remainder is organised as follows. In section 2, we delve into behavioral factors

and formulate the research hypotheses. In section 3, the materials used, and the
methodology employed are presented. Section 4 shows the results of the
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econometric analysis. Lastly, section 5 is dedicated to the discussion and policy
implications of the study, while section 6 is to the conclusions.

12



2. Behavioral factors and hypotheses

Behavioral factors are “emotional, personal and social processes or stimuli
underlying human behavior” (American Psychology Association, 2018). As they
are expected to influence farmers’ voluntary adoption of sustainable farming
practices, especially in the light of results-based AES (Déssart et al., 2019), it is
appropriate to consider them in the context of this study. Following Massfeller et
al. (2022), the classification made by Déssart et al. (2019) into dispositional, social,
and cognitive factors was adopted.

Dispositional factors are related to an individual’s values, beliefs, and personality.
In the agriculture context, they are expected to affect risk tolerance, farming
objectives, as well as resistance to change. For the scope of this thesis,
environmental concern is the only dispositional factor considered. Farmers who are
more environmentally conscious are more likely to adopt sustainable farming
practices (Lapple and VVan Rensburg, 2011).

Social factors are related to farmers’ interactions with other individuals (social
approval and comparison) and to the need for social status (signalling motives).
Individuals are more willing to engage in prosocial behaviors (actions that benefit
society as a whole) when such actions imply social recognition (Bénabou & Tirole,
2006). This means that social factors are expected to have a strong influence on
farmers’ decision-making processes and their adoption of sustainable agricultural
practices. In this study, the effect of signalling is analysed. Since participating in
agri-environmental schemes improve local public image and status (Defrancesco et
al., 2008), farmers who are concerned with recognition from society are more
willing to enrol in such measures (Déssart et al., 2019).

Lastly, cognitive factors are concerned with farmers’ perceptions of the benefits
and risks related to a specific AES as well as with their own ability to reach the
goals without drastically changing the agronomical practices used. For this study,
the cognitive factors employed are perceived risk, financial benefit and perceived
control. Perceived risk is related to the financial risks that farmers predict to be
associated with sustainable farming practices (Déssart et al., 2019). Understanding
farmers’ risk preferences is essential for policymakers to address risk-related
challenges in the context of agricultural economics (Rommel et al., 2022; lyer et
al., 2019). Contrarily, the financial benefit is connected to farmers’ perceptions of
the expected financial benefits (e.g., tax benefits, higher returns, premium prices,
etc.). Finally, perceived control concerns farmers' expectations of their own skills
to act or to achieve the expected environmental outcomes (Defrancesco et al.,
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2008). Table 5 shows a more comprehensive overview of the behavioral factors
included in this study and the statements used to capture them.

Given the aims of the thesis, two research hypotheses (H1 and H2) have been
formulated, each referring to the general willingness to adopt and to the intensity
of participation (measured in terms of the area willing to enrol for the scheme)
respectively. These research hypotheses can be further broken down as follows:

H1l.: Offering farmers a rare-species bonus increases the likelihood of

participation.

H1,: Risk-averse farmers are less likely to accept the scheme.

H1c: Environmentally concerned farmers are more likely to accept the scheme.

H14: Signalling increases the likelihood of acceptance.

H1e: Higher perceived risk of the scheme decreases the likelihood of acceptance.

H1s Higher perceived financial benefit and higher perceived control of the
scheme increase the likelihood of acceptance.

H2a: A higher payment level increases the intensity of participation.
H2y: A rare-species bonus increases the intensity of participation.

14



3. Materials, Data, and Methods

3.1 Contingent Valuation and the hypothetical scenario

The Contingent Valuation method (CVM) is a stated preference technique aimed at
eliciting individual preferences to attribute monetary value to non-market goods
and services (OECD, 2018). Participants are presented with a hypothetical scenario,
and they are asked to answer questions as if they were in a real market (Haab and
McConnell, 2002).

The hypothetical scenario of this thesis consists of a results-based measure whose
primary objective is biodiversity conservation. The secondary objective of the
scheme is the promotion of pollinators’ presence in wild species-rich vineyards.
This fits well into the current context as pollinators are vulnerable to agricultural
intensification, and their preservation is crucial for overall biodiversity (Potts et al.,
2016; Ollerton et al., 2011). Furthermore, the CAP post-2020 reform holds a great
focus on pollinators' safeguards, as Cole et al. (2020) predicted and recommended
in their analysis of the CAP 2023-2027 potentialities.

As outlined in the literature, the efficiency of RBPS is strictly linked to the choice
of the most suitable biodiversity indicators (Elmiger et al., 2023; Herzon et al.,
2018; Burton & Schwarz, 2013). In their review of the indicators used for results-
based AES, Elmiger et al. (2023) found out that (1) these can be either
unidimensional (focusing on single species; e.g., birds’ nests or indigenous tree
species) or composite (using composite indexes; e.g., several structuring or
landscape elements), with the first more frequently used; (2) most indicators are
vascular plants; and (3) the chosen species are sometimes rare or endangered.

Unidimensional indicators were chosen for two reasons. Firstly, we expected these
to have a positive impact on farmers’ response rate, as they are more immediate to
capture in a survey; whereas a composite index may be tedious to understand.
Secondly, this is in line with Masseffeller et al. (2022) and Tanaka et al. (2022),
two studies this thesis takes inspiration from and relates its results to.

Our indicators are a list of five nectar-rich wild plant species that represent a source
of food for pollinators (Table 1). They are thus expected to boost Hymenoptera and
Lepidoptera's presence. The indicators chosen are based on Bellucci et al., (2021).
Farmers’ and agronomists’ recommendations were also considered in the final
decision.
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Table 1. Summary of the hypothetical results-based AES

Country Primary Secondary ~ Unidimensional ~ Threshold
objective objective indicators for payment
Italy Biodiversity  Promotion of 5 nectar-rich 4 nectar-rich
conservation  pollinators wild plant wild plant
presence in species species

the vineyards

Since adapting to smaller regional and target habitat conditions is essential to
preserve biodiversity (EImiger et al., 2023), we presented winegrowers with four
different plant lists, each for a specific Italian macro-area (North-West, North-East,
Center, South). Three species were kept identical for all the areas, as they are
commonly detectable in vineyards throughout the country: Taraxacum officinale,
Capsella bursa-pastoris, and Papaver rhoeas. This has been confirmed by experts
and farmers. The other two were geographically varying, so each area had two
species closely linked to that specific territory (Table 2).

Inspired by the PAULa agri-environmental scheme ‘Kennartenprogramme’ in the
German region of Rheinland-Pfalz? (Western/Southwestern Germany), the annual
payment of our hypothetical results-based AES is conditional on the occurrence of
at least four key species out of the list of five we presented (Table 1).

Finally, following Elmiger et al. (2023), we introduced an additional bonus
payment as an experimental treatment (randomly shown to half of the participants),
in case a rare or endangered species is found. The selected plants were also based
on Bellucci et al. (2021) and are presented in Table 2. As it is equivalent to
30€/ha/annual, the bonus may be classified as a type of nudge/behavioral
intervention as the payment level is low enough to not be considered a substantial
economic incentive.

Table 2. Summary of the indicators according to geographical area

North-West North-East Centre South
Taraxacum Taraxacum Taraxacum Taraxacum
officinale officinale officinale officinale
Capsella bursa- Capsella bursa- Capsella bursa- Capsella bursa-
pastoris pastoris pastoris pastoris

2For more information on the PAULa project see Paula Agri-Environment Schemes — Europa at:
https://enrd.ec.europa.eu/sites/default/files/de-paula-agri-environment-schemes-gp_web.pdf.
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Papaver rhoeas Papaver rhoeas Papaver rhoeas Papaver rhoeas

Arabidopsis Salvia pratensis Lavandula stoechas  Trifolium repens L.
thaliana
Geranium molle Linaria vulgaris Malva sylvestris Cichorium intybus
Bonus species Bonus species Bonus species Bonus species
Papaver argemone Silene noctiflora Anthemis Agrostemma
arvensis githago

Interviewed winegrowers were also provided additional information about the
monitoring of scheme results. This is carried out by themselves through visual
assessment, as it is mostly done in results-based AES (Elmiger et al., 2023).
Following existing and proposed RBPS, farmers must record the species observed
in every row and note it on a record sheet. Moreover, they were told that the
presence may be randomly checked by assessors. This was aimed at enhancing the
scenario’s credibility. Based on similar studies (Massefeller et al., 2022), we also
informed participants of regional advisors’ availability to advise them on the
management needed to integrate their agricultural operations as well as on how to
autonomously recognize the plant species indicators.

3.2 Survey design

The structure of the survey was as follows. After a brief and broad explanation of
the aims of the study through informed consent, participants were asked general
questions regarding their farms (ex: “Where is your farm located?”; “Is your farm
organic?”). A short introduction to AES’s objectives was displayed (whereas some
may have been unfamiliar with them) followed by the presentation of our
hypothetical scenario (as in Table 1 and Table 2). At this stage of the survey, to test
hypothesis H1a (bonus treatment increases the likelihood of participation),
participants were randomly assigned to treatment (bonus payment for rare species)
and control (no bonus payment for rare species) groups. The treatment received the
following additional information: “Additionally to the base payment, you may
receive a bonus payment for the presence of a particular rare species. The bonus is
equivalent to 30€/ha/year”. After the presentation of the scenario, both groups were
asked “Would you be generally interested in adopting this measure for all or part
of your farm?” (Yes/No). Those who stated non-acceptance were asked to indicate
the reasons for their choice among: “It implies too much bureaucracy” (1); “It is
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too risky for my yields” (2); “It will require drastic agricultural adjustments” (3);
“l do not think this measure will be implemented” (4); “I do not think it is an
effective measure” (5); “I do not trust CAP’s funding system” (6); and “Other”
where they could state their own reasons (7). Figure 5 shows the count of the
answers to this question.

To test hypothesis H2a (higher payment increases the intensity of participation),
those who stated acceptance were instructed as follows: “Please, indicate the
percentage of land you would like to enrol for each payment indicated below”. Due
to the hypothetical nature of the approach, hypothetical bias is one of the main
shortcomings of the CVM (Hausman et al., 2012). One way to reduce hypothetical
bias is to introduce “cheap talk” (Cummings & Taylor, 1999). That is why the
instructions were followed by “Please, answer sincerely and considering the
current and real situation of your farm”. Bids varying from 70€/ha to 500€/ha were
chosen following experts’ recommendations and real-life payment schemes. To
investigate anchoring effects, participants were randomly assigned to one of the bid
vector levels as shown in Table 3, with Level 1 being the lowest and Level 3 the
highest. We expect higher payments to increase the percentage of land farmers who
would like to enrol, while higher levels (under the presence of anchoring) to
decrease it (so that, for example, indicated percentage for 180€/ha would be lower
if Level 3 is displayed than when Level 1 is).

Table 3. Bid vectors to estimate the intensity of participation

Level 1 Level 2 Level 3
70€/ha 110€/ha 180€/ha
110€/ha 180€/ha 250€/ha
180€/ha 250€/ha 330€/ha
250€/ha 330€/ha 410€/ha
330€/ha 410€/ha 500€/ha

Because of the intensity question, we were able to identify farmers’ supply curve
(of environmental services) for our hypothetical results-based AES. To derive it,
we first converted the dataset from a wide to a long format. The resulting dataset is
a panel data, where each participant who generally agreed has five intensities (one
for each of the offered payments in Table 3). To better understand the structure of
the long-format dataset, Table 4 shows an example of the participant with Id 3, who
was randomly assigned to Level 1. After this transformation, the farmers’ supply
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curve of environmental services was constructed by relating the mean of the
indicated percentage of land to the bids offered.

Table 4. Long format: example for Id 3, randomly assigned to Level 1

Id Payment Level Percentage
3 70 1 0
3 110 1 0
3 180 1 70
3 230 1 70
3 330 1 70

After the CVM scenario, to test hypothesis H1, (behavioral factors and risk
attitudes related to acceptance), participants were asked to evaluate 14 statements
(see Table 4) concerning behavioral factors on a five-point scale (1 = I strongly
disagree; 2 = | disagree; 3 = | do neither agree nor disagree; 4 = | agree; 5 = |
strongly agree). After that, farmers had to indicate their level of willingness to take
risks in general (“How willing are you to take risks, in general?”) as well as for
their farm (“How willing are you to make risky decisions regarding your farming
business?”’) on an 11-point scale from Dohmen et al. (2011) ranging from 0
(extremely risk averse) to 10 (extremely risk seeking).

Following Massfeller et al. (2022), the 14 statements concerning behavioral factors
were aggregated into five new variables: perceived risk, perceived control, financial
benefit, environmental concern, and signalling (Table 5). The reliability of these
new constructs was checked with Cronbach’s alpha (a). All the constructs exhibited
a good degree of reliability (a > 0.50) as shown in Table 5. Table 5 also displays
the statements participants had to evaluate in the survey and that were used to create
the above-mentioned behavioral factors. More than one statement was employed to
build each construct, except for perceived risk and perceived control of the scheme
which are built upon one statement each.

Lastly, participants responded to general demographic questions (i.e., education

level, gender, age, agronomical knowledge, etc.).
The whole survey is provided in Appendix A.

19



Table 5. Statements used in the survey and associated behavioral factors

Statement in survey Behavioral factor

Cronbach’s alpha

Participating in this agri- Perceived risk
environmental measure is risky for

my business from a financial

perspective.

It will be easy for me to achieve the Perceived control
results of this agri-environmental

measure.

Participating in this agri- Environmental benefit

environmental measure will...

...be effective in increasing the
presence of pollinators.

...help mitigate the effects of
climate change.

...result in a lower agricultural Financial benefit
yield.

...result in more bureaucracy.

...result in a greater effort in terms
of work and time.

...result in higher returns.

The use of chemicals negatively Environmental
impacts the presence of pollinators. concern

The environmental issues associated

with agricultural activities are

exaggerated by the media.

Organic viticulture is better for the
environment than conventional.

The use of chemicals in viticulture is
essential for higher yields.

I think it's important to show Signalling
consumers your environmental

commitments.

I believe that showing consumers

your environmental commitments is

effective in increasing profits.

0.50

0.48

0.65

0.47

0.58

0.55
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3.3 Sampling strategy and sample structure

The target population was Italian winegrowers, with differences in farm size (0-5
hectares; 5-10 hectares; 10-20 hectares; 20-50 hectares; more than 50 hectares),
geographical distribution, and whether the production method was organic or
conventional. A pilot survey involving 12 winegrowers was conducted in February
2023. After a few adjustments to the questionnaire’s structure, data collection
started at the end of February 2023 and was concluded at the end of March 2023.
Three main channels were employed to reach the target: a mailing list of
approximately 4,000 winegrowers, distributed throughout Italy and representative
of all sizes (1); the FIVI’s (Federazione Italiana Vignaioli Indipendenti) mailing list
of about 1,500 winegrowers spanned across the country, with an average vineyard
area of 10 hectares and about 51% of the vineyards being cultivated under organic
practices (2); social networks (Instagram and Facebook) to reach personal contacts
(3).

Among the emails, around 4,000 worked, and 386 answered the survey, with a
response rate of 9.65%. After the data cleaning process — which involved excluding
those who did not finish the questionnaire and those who answered incorrectly to
some questions — 222 observations remained (approximately 5.55% of the
estimated total). Among these, 117 were randomly assigned to the rare species
bonus treatment, while 105 constitute the control group.

Participating farms, despite being part of a convenience sample, are representative
of the target population. The final dataset contains observations from all Italian
regions except Molise (see Figure 1). Veneto is the most extensively represented
region, accounting for 35 observations, followed by Toscana, Piemonte and
Lombardia, while Basilicata and Valle d’Aosta are the less represented regions,
comprising 2 observations each.

40

‘ m Total
e 2 2 2 2 & 2 2 0 O 2 ¥
S RS & § &P P& S

3 &
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Figure 1. Geographical distribution of the sample
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Figure 2 shows the size of the participating farms. Combined, those ranging from 5
to 10 hectares and those between 10 and 20 hectares account for 50.1% of the total
(25.6% and 24.5% respectively). Farms with less than 5 hectares constitute 17.1%,
while those spanning from 20 and 50 hectares represent 17.9% of the total. Finally,
the remaining 14.9% is taken by those sizing more than 50 hectares.

. 0-5 hectares . 5-10 hectares . 10-20 hectares . 20-50 hectares More than 50 hectares

Figure 2. Size distribution of the farms of the sample

Figure 3 represents the percentages of farms based on their production methods:
fully organic, partly organic, in transition to organic, not certified, or following
other pesticide-reducing agricultural practices (e.g., integrated pest management).
Most participants (51.3%) follow organic viticulture for all or part of their farm
(37.9% and 8.4% respectively), including those in transition (5%). Notably, the
sample is skewed toward organic viticulture when compared to the national average
of 21% organic vineyard area in Italy (SINAB, 2023). Lastly, farms without any
certifications in the sample account for the 25.3%, while the remaining 23.4%
follow other production methods.
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. oOrganic [l] Partly organic . In transition No certified . Other (e.g., IPM)

Figure 3. Type of agriculture distribution of the sample

3.4 Empirical modelling

Two equations were estimated to test hypotheses HI and H2 respectively. The first
is called the “acceptance equation” as it is employed to verify the hypothesis
concerning the general willingness to adopt the results-based scheme based on a
yes or no question of general interest in the scheme. The second is referred to as the
“intensity of participation equation” as it is aimed at estimating the area farmers are
willing to enrol in the scheme.

To model the acceptance equation, the cross-sectional format of the dataset was
employed. Because acceptance is captured by a single binary variable per
respondent, to overcome the Linear Probability Model’s (LPM) drawbacks
(Wooldridge, 2002), the acceptance equation is a probit model as follows:

PI‘(Dl’ — 1|Tibonus, Nipan.,Rz“is'k,Zibeh,Xidem) —
¢(ﬁbonusTibonus + ﬁpartNipaTt + ﬁTlSkR{'lSk + ﬁbehzibeh + ﬁdemxidem)

1)

Where D; denotes acceptance (D;=1 if the participant stated acceptance, 0
otherwise), so that:

1if D; >0

Di =
0 otherwise
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T; is a dummy variable taking the value of 1 if the participant is in the treatment
group and O otherwise; N; is a dummy variable taking the value of 1 if the
participant has been previously enrolled in an agri-environmental scheme; R; is a
continuous variable representing risk propension taking values from 0 to 10; we
decided to keep only the self-reported risk associated to farming decisions and to
exclude the general risk attitude due to correlation (and associated risks of
multicollinearity) between the two variables. Z; is a vector of the behavioral factors,
and X; is a vector of demographic variables (farm and farmers’ characteristics). ®
indicates the cumulative distribution function of the standard normal distribution.

The intensity of participation equation is the following Ordinary Least Squares
(OLS) regression:

y; = Pipayment + Filevelz + Yilevel3 + Tibonus_i_ erisk + Zibeh _l_Xidem + u;

)

where y; is the percentage indicated by farmers for each bid offered, P; is the bid,
I; is the bid level 2, and Y; is the bid level 3 (Table 3); level 1 is the reference
category. Because in equation (2) the wide format of the dataset was used, we
clustered standard errors for the variable “Id” to account for within-respondent
correlations of errors.

Due to the corner solution response (the indicated percentage could take only values

from 0% to 100%), a Tobit model was regressed as a robustness test for results in
(2). The model and its results can be found in the Appendix 2.
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4. Results

4.1 Descriptive statistics
Table 6 shows the descriptive statistics for the variables employed in the analysis.

Table 6. Descriptive statistics of variables

Variable No. of valid Mean  Std. Median Min Max
observations Dev.

Farmers’ characteristics

Age 18-20 0 \ \ \ \ \
Age 21-29 21 0.09 \ 0 0 1
Age 30-39 44 0.1 \ 0 0 1
Age 40-49 60 0.2 \ 0 0 1
Age 50-59 61 0.2 \ 0 0 1
Age 60+ 35 0.1 \ 0 0 1
Male 218 0.7 \ 1 0 1
Viticulture as main 220 0.7 \ 1 0 1
source of income (1 if

yes)

Previous adoption AES 222 0.6 \ 1 0 1
(1 if yes)

Agriculture knowledge 220 0.6 \ 1 0 1
(1 if yes)

Farms’ characteristics

Organic (1 if organic) 222 0.5 \ 1 0 1
Size 0-5 44 0.1 \ 0 1 0
Size 5-10 65 0.2 \ 0 1 0
Size 10-20 53 0.2 \ 0 1 0
Size 20-50 33 0.1 \ 0 1 0
Size 50+ 27 0.1 \ 0 1 0
Cognitive factors

Perceived risk 222 3.7 0.9 1 5
Perceived control 222 3.3 0.9 3 1 5
Environmental benefit 222 3.3 0.5 3.5 2 5
Financial benefit 222 2.6 0.5 2.7 1 4
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Dispositional factors

Environmental Concern 222 3.4 0.8 35 1 5
Social factors
Signalling 222 3.8 0.6 4 1 5
Risk aversion
Risk Farm 222 5.6 1.9 6 0 10

As far as farmers’ characteristics are concerned, most participants fall in the age
groups 40-49 (27%) and 50-59 (27.4%). There are no observations of people in the
age group 18-20; hence, this group has been excluded from the econometric
analysis. Among the whole sample, 157 are male (70.7%), while 61 are female
(27.3%). Furthermore, 66.2% of the farmers in the sample have agriculture
knowledge, and, for 71.1% of them, viticulture represents the main source of
income. Finally, 65.7% were enrolled in an AES at the time of the survey or had
done it in the past.

Regarding cognitive factors, most participants (38.7%) rated the perceived risk
statement as 4 (“l agree”); the perceived control statement was rated as 3 (“I do
neither agree nor disagree”) by 37.8%; similarly, the 73.4% rated the perceived
environmental benefit as 4; lastly, the financial benefit was valued 2 (“I do not
disagree”) by the 56.7%. Concerning dispositional factors, environmental concern
was rated as 3 by most participants (41.8%). Finally, signaling was valued at 4 by
most farmers (45.9%). The self-assessment of risk aversion was rated as 6 by 22%
and 7 by 21.6% of the total sample.

4.2 Results of the econometric analysis

Table 6 shows the Average Marginal Effects (AME) of the acceptance equation
based on the results of the regression in R.

Table 7. AME of the acceptance equation

AME p-value
Treatment (bonus for rare species) -0.04 0.43
Adoption AES 0.11** 0.03
Age 21-29 0.08 0.46
Age 30-39 -0.05 0.49
Age 40-49 -0.07 0.27
Age 50-59 -0.08 0.21
Size 0-5 0.04 0.57
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Size 5-10 0.02 0.74

Size 10-20 -0.006 0.93
Size 20-50 -0.07 0.39
Male -0.11* 0.04
Main Source 0.01 0.85
Organic 0.02 0.62
Risk 0.04*** 0.0001
Signalling 0.09*** 0.01
Perceived control 0.10*** 0.0001
Perceived risk 0.06* 0.03
Financial benefit 0.02 0.05
Environmental benefit 0.02 0.67
Environmental concern 0.02 0.45

Significance levels: *p < 0.1; **p < 0.05; ***p < 0.01

The rare-species bonus treatment is small and not statistically significant, meaning
that hypothesis H1a is not supported by the data. Based on the AME of Adoption
AES, having previously adopted an AES increases the likelihood of enrolment by
11 percentage points on average, with the estimate being significant at 5%.
Furthermore, being a male decreases the likelihood of participation by 11
percentage points on average. Being more risk-seeking is associated with an
increase in the probability by 4 percentage points on average. Although
environmental benefit, environmental concern and financial benefit exhibit no
statistical significance, all the other behavioral factors are positively related to
acceptance. In particular, the values that participants assigned to the statement
concerning risk were reversed, as in Massfeller (2022). Therefore, it makes sense
that a one-unit increase in the perceived risk of the scheme increases the likelihood
of enrolment by 6 percentage points on average. Lastly, a one-unit increase in
signalling and perceived control increase the likelihood by 9 and 10 percentage
points on average respectively.

Table 7 displays the results of the three models — progressively more complex —
employed to estimate the intensity of the participation equation. In Model 1, we
regressed the percentage indicated by participants on the bids offered and on the
levels of the bids (the three levels were previously transformed into three dummy
variables, where level 1 acts as the reference category). In Model 2, we extended
the analysis by adding other control variables: the dummy variable indicating
whether the participant was in the treated or control group, the age of the
participants (21-29, 30-39, 40-49, 50-59; where 60+ is the reference category), the
size of the farms (0-5, 5-10, 10-20, 20-50; where 50+ is the reference category), a
dummy for organic/conventional viticulture, and another dummy indicating
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whether growing grapes is participant’s main source of income. Lastly, Model 3
also comprehends the behavioral factors. We left the risk variable out of this
equation as we expected this to have a greater impact on the acceptance than on the
intensity.

Table 8. Results of the intensity of participation equation (OLS)

Model 1 Model 2 Model 3

Estimate (SE) Estimate (SE) Estimate (SE)

Payment 0.19***  (0.01) 0.19***  (0.01) 0.19***  (0.01)
Payment Level 2 -4.10 (3.36) -6.84**  (3.44) -7.68**  (3.46)
Payment Level 3~ -24.25*** (3.58) -24.94*** (3.65) -28.61*** (3.46)
Treatment (bonus 7.69%**  (2.72) 5.92** (2.75)
for rare species)

Age 21-29 10.88**  (5.26) 6.30 (4.96)
Age 30-39 10.22**  (4.48) 8.47* (4.53)
Age 40-49 13.91***  (4.13) 10.39*** (3.91)
Age 50-59 12.99%**  (4.37) 14.17***  (4.41)
Size 0-5 11.02**  (5.08) 2.78 (5.20)
Size 5-10 5.79 (4.76) 3.16 (4.65)
Size 10-20 10.26**  (4.88) 4.23 (4.57)
Size 20-50 5.99 (5.48) 0.51 (5.31)
Organic -3.12 (2.71)  -6.94**  (2.66)
Viticulture as main 6.28** (3.17) 1.25 (3.22)
source of income
Signalling 4.66* (2.39)
Perceived control 6.87***  (1.72)
Perceived risk 0.85 (1.88)
Environmental 2.03 (2.88)
benefit
Financial benefit 11.37*%**  (2.92)
Environmental 1.20 (1.96)
concern

Significance levels: *p < 0.1; **p < 0.05; ***p < 0.01; Standard errors are clustered for respondents
(to account for correlated errors within respondents)

Controlling for demographics, farm characteristics, and behavioral factors results
in variations in the significance levels of most estimates. The estimates for the age
group 21-29 in Model 3 exhibit no significance level when compared to Model 2
(where the estimate was significant at 5%). A decrease in the statistical significance
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(from 5% to 10%) also occurs for the estimate of the age group 30-39. A similar
pattern takes place for Size 0-5 and Size 10-20, which lose any statistical
significance when control variables in Model 3 are added. Compared to Model 2
where it is not statistically significant, Organic becomes significant at 5% in Model
3. Viticulture as the main source of income is no more significant at the statistical
level in Model 3, as it was in Model 2. The estimate of Payment remains constant
across the three models: a one-unit increase in the payment increases the intensity
of participation by 0.19 percentage points. The estimates of the two categorical
variables (Payment Level 2 and Payment Level 3) indicate the effect of the payment
belonging to either level 2 or level 3 with respect to when it belongs to level 1. In
Model 3, the estimated coefficient of Payment Level 2 indicates that when the
payment belongs to level 2, compared to the reference level, has a decrease of 7.68
percentage points on the dependent variable. Similarly, when it belongs to level 3,
the payment decreases the indicated percentage by 28.61 percentage points.
Furthermore, being part of the treated group is associated with an increase of 5.92
percentage points in the intensity of participation. This validates hypothesis H2.
Adopting organic viticulture decreases the indicated percentage of land by 6.94
percentage points. Concerning behavioral factors, perceived risk, environmental
concern and environmental benefit appear to be not statistically significant. Finally,
signalling, perceived control, and financial benefit are associated with an increase
of 4.66, 6.87, and 11.37 percentage points respectively.

Figure 4 shows the relation between the payment/ha offered by the scheme and the
average percentage of land self-indicated by participants. As expected, they are
positively related.

Payment

(€)

' ' '
20 40 60

Percentage of land (average)

Figure 4. Farmers’ supply curve for the hypothetical AES
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4.3 Reasons for non-acceptance

Among the 222 participants, 157 could envision enrolling in the hypothetical
results-based AES. This means that the acceptance rate is 70.7%. The 65 farmers
who stated non-acceptance were asked why. Figure 5 displays the answers to the
question. Most participants indicated bureaucracy (40.91%) and perceived efficacy
of the scheme (14.55%) as the main barriers to our results-based AES acceptance.
Although none indicated the financial risk associated with the scheme as a reason
to not be willing to enrol, those who stated their reason under the “Other” option
(17.27%) expressed concerns such as: “It implies paying a consultant, and
dedicating time to the measurement to maybe obtain a contribution, typically of the
modest amount ”’; or “The effort required to achieve the results is not compensated
by the awarded prize”; or “I am not sure whether | will get the payment”. Thus, we
assume that another important factor negatively influencing the adoption of our
scheme is financial risk.

30
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Figure 5. Reasons for no acceptance
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5. Discussion

5.1 Acceptance of the scheme

The first aim of this study concerned the acceptance of our hypothetical results-
based measure. Results show that 70.7% of participants are willing to enrol. This
rate is in line with the survey conducted in England by Schroeder et al. (2013), who
found that 72% of participants would enrol in an RBPS aimed at enhancing species
richness in grassland. Similar results were observed by Massfeller et al. (2022) in
their contingent valuation study: 60% of the German participants accepted the
hypothetical outcome-based AES aimed at pollinators and birds’ conservation in
intensive arable farming. Tanaka et al. (2022), in their discrete choice experiment
conducted in Japan, also draw the conclusion that farmers are willing to participate
in this kind of payment system.

The present study has been the first to examine the impact of a rare-species bonus,
as an experimental treatment, on both the acceptance and intensity of participation
within a results-based agri-environmental scheme. The bonus was intended to
incentivize winegrowers to a greater environmental commitment. While the
estimated coefficient in the acceptance equation exhibits no statistical significance,
it displays a positive impact on the intensity of participation among those who
stated acceptance. This suggests that the bonus payment has not been a primary
driving factor in the participants’ decision-making process. One reason could be
that the annual reward of 30€/ha for the rare species was considered too low by
those who would have stated non-acceptance regardless. Schroeder et al. (2013)
found that, in the context of a results-based AES, the higher the rarity of the
indicator species, the higher the risk, and farmers in their survey stated they would
accept such a higher risk only if rewarded accordingly. Conversely, participants
concerned with environmental issues may have stated acceptance even without the
bonus because their decisions could have been mainly driven by their intrinsic
values and commitment rather than other extrinsic values, such as reward. While
here we presented only the 30€/ha/year bonus, varying the bonus payments is a
promising route for future research. In addition to economic factors, farmers’
individual characteristics, intrinsic values and cultural background play a
significant role in their decision-making (Garforth et al., 2006). Furthermore, the
positive effect of the treatment on the intensity of participation implies that, once
participants state their willingness to adopt the scheme, the provision of a possible
bonus payment increases the percentage of land they would enrol. This could
suggest that those who accept the measure have already a strong environmental
concern. Thus, potentially receiving an additional bonus for a rare species may have
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further strengthened their sense of social and environmental responsibility towards
endangered species.

We found that participants who already had adopted an AES in the past (65.7% of
the sample), and thus have knowledge about its functioning, are more likely to enrol
in our hypothetical scheme. This is consistent with the literature. Sumrada et al.
(2022) show that having previously been enrolled in such programs positively
relates to Slovenian farmers’ acceptance of their hypothetical scheme for dry
grassland conservation. Schroeder et al. (2013), Sumrada et al. (2022) and
Massfeller et al. (2022) also found the same relationship. However, given the high
percentage of participants who had already been enrolled in an AES in our sample,
it is plausible that there has been a self-selection of farmers with previous
experience. Hence, the real acceptance rate may be lower than our study suggests.

Our findings show another factor correlated to the probability of accepting the
scheme is gender, with women exhibiting a greater propensity to enrol than men.
This is not consistent with the findings of Sumrada et al. (2022), whose results show
the opposite. However, it still makes sense if we see women as more attuned to
nature. Since the early 1980s, women have been perceived as more responsible for
nature’s care and conservation compared to men (Meinzen-Dick et al., 2006).
Therefore, it may be the case that female winegrowers in our sample were more
concerned with pollinators’ safeguards and thus were more willing to participate in
our hypothetical scenario.

Regarding behavioral factors, signalling, perceived control and perceived risk were
found to have a statistically significant impact on the scheme’s acceptance. First,
this means that farmers who are more concerned with showing society their
environmental commitment are more willing to enrol in our scheme. This aligns
with Defrancesco et al. (2008) and Mzoughi (2011) who found that farmers who
value their image as a farmer to society are more likely to adopt sustainable farming
practices. Secondly, participants who think they would easily achieve the
prescribed environmental results are more likely to accept. This aligns with the
literature. Canessa et al. (2023), in their investigation of how farm-level ecological
conditions influence farmers’ preferences for alternative payment schemes, found
that decision-making is highly affected by the perceived achievability of the
outcome. Furthermore, results show that risk-seeking farmers are more likely to
enrol in the scheme. This is also in line with the negative relationship between the
perceived risk of the scheme and its acceptance, as well as with the risk-related
reasons non-accepters stated in the survey. All these findings, apart from being
consistent with each other, are also aligned with those of Massfeller et al. (2022)
and Chaplin et al. (2021), where farmers expressed concerns about non-payments
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in case of the scheme objectives' failure. The uncertainty of the reward system was
also pointed out by Tanaka et al. (2022), Russi et al. (2016) and Schroeder et al.
(2013) as a barrier to participation in outcome-based contracts. As RBPS offers no
steady source of income compared to action-based (Burton & Schwarz, 2013), one
way to reduce risk-related issues may be the establishment of hybrid payment
schemes. Such schemes imply payments partly dependent on results and partly on
taking prescribed actions. They thus consider both budgetary and environmental
effectiveness, while offering farmers a lower financial risk opportunity to test
results-based payments (OECD, 2022). However, hybrid payments may also result
in less ecological outputs as well as in greater administrative burden for both
farmers and scheme assessors, as pointed out by Herzon et al. (2018). Another
solution could also be establishing a pure results-based system with a very low
threshold in the first year of the scheme gradually increasing in the following years.
In this way, farmers may be more incentivized to enroll because of the lower
financial risk and the greater chance to achieve ecological achievements in the first
year. Furthermore, this solution may allow farmers to familiarize with the results-
based payment scheme in the transition phase and thus adapt their agronomical
practices to achieve higher environmental goals in the following years. Finally, it
may also enhance farmers’ perceived control of the measure and thus increase the
participation rate.

The greatest barrier to our results-based AES, as indicated by farmers in the survey,
is the perceived bureaucratic burden. This not only aligns with results from papers
examining the perception of RBPS (Massfeller et al., 2022; Tanaka et al., 2022) but
also with studies analyzing the determinants of farmers’ acceptance of action-based
AES (Cheze et al., 2020; Pe’er et al., 2018; Defrancesco et al., 2008). This suggests
that the agri-environmental schemes’ administrative framework is commonly
perceived as a burden, independent of whether the payment system is results-based
or action-based.

5.2 Intensity of participation

The second aim of this thesis was to identify the factors affecting the intensity of
participation among those who stated acceptance. We formulated the hypothesis
that the higher the payment offered the higher the percentage of land participants
would enrol in our scheme. Results verify this as also shown in Figure 4. As
expected, the indicated percentage of land participants would enrol increases as bids
offered get higher.

Our results also give insights into how participants in different age groups (21-29;
30-39; 40-49; 50-59; 60+) are related to the intensity of participation. Since the age
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groups were included as dummies, the reference category chosen for the analysis
was the highest (60+). All the variables (except for the one indicating the group 21-
29) exhibit a positive sign of the estimated coefficients and are significant at the
statistical level. This means that younger participants are more inclined to enrol a
greater share of their land in our program compared to the oldest ones. Similar
results were also obtained by Sumrada et al. (2022). However, it is worth noticing
that, among all the age groups, participants within the 50-59 group show the
greatest increase in the indicated percentage compared to the reference category (by
14.17 percentage points). This finding indicates these participants seem to be more
interested in our scheme, potentially reflecting a greater interest in sustainable
agriculture and climate policies from this age group. Policymakers could design
policies that also incentivize youngsters, given their pivotal role in promoting more
sustainable agriculture in the future.

Although following organic viticulture did not exhibit a statistically significant
effect on the probability of accepting our scheme, it seems to be negatively
correlated to the intensity of participation. One possible explanation could be that
farmers who are already receiving premium prices for the organic certification,
compared to those who are not benefitting from the same compensation, are not so
interested in being awarded our payment schemes. However, we must be careful
when discussing this result because there is a high chance of self-selection bias in
our sample. More than 50% of participants in this experiment follow organic
agricultural practices, for all or part of their farm, including those in transition.
However, the average national organic vineyard area in Italy is 21%. This skew
toward organic farmers indicates winegrowers in the population would be willing
to enrol in even higher percentages of land and thus that the demanded
compensation would be lower than the one estimated in our study.

Behavioral factors relating to the intensity of participation are signalling, perceived
control and financial benefit. Once participants stated acceptance, signalling was
still a driving factor in choosing the percentage of land enrollment in the scheme.
This is probably because farmers who are concerned with their public image also
believe this would be further improved if they enrol a higher percentage of
vineyards. Concerning perceived control, its positive correlation with participation
intensity implies that farmers who think to have the right instruments and
knowledge to reach the set environmental objective are more inclined to enrol
higher percentages in the program. This reasoning is further supported by the
positive effect of a greater perceived financial benefit from the scheme. The more
winegrowers believe this measure will result in higher returns and the less they are
concerned with the greater effort required to reach the threshold, the higher the
percentage of land they want to subscribe to.
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Lastly, we also tested the presence of the anchoring effect (or starting point bias).
This phenomenon — which is the influence of the initial bid on the participant’s
subsequent bids — is common in contingent valuation studies (see van Exel et al.,
2006; Holmes & Kramer, 1995; Boyle et al., 1985). To check for the bias, we
employed three different starting points (low, medium, and high) for the bid
vectors, that have been randomly assigned to participants. Consistently with other
studies (Chien et al., 2005), results indicate anchoring is present as the signs of the
estimated coefficients for level 2 and level 3 of the payments are negative. This
indicates that higher initial payment values resulted in higher expected payment
thresholds. Participants, when exposed to higher bids, were influenced by the
starting point. To provide a more comprehensive understanding of the extent of the
anchoring, we calculated the minimum payment required to prompt participants to
enrol an average of 50% of their land for each payment level. Under level 1, this
minimum is 199.72€/ha. The minimum under level 2 is 225.65 €/ha, while under
level 3 is 345.10€/ha. A more comprehensive table is in Appendix C. Notably, the
minimum payment to get an average of 50% of land enrolled in the program is
progressively higher, meaning that participants have been anchored to the initial
bids. Participants exposed to level 3 demanded a relatively higher payment to
consider enrolling in our scheme. This estimated payment of 345.10€/ha offers
insights into the magnitude of the payment the government would need to provide
to enhance farmers’ participation.
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6. Conclusions

This thesis has sought to analyse the determinants of Italian winegrowers’
willingness to accept a hypothetical results-based agri-environmental scheme, as
well as how different payments and other factors related to the intensity of
participation (measured in terms of the percentage of land farmers are willing to
enrol). We sent an online contingent valuation survey to Italian winegrowers and
collected 222 complete responses. Although we did not detect any influence of a
rare-species bonus on the acceptance of our scheme within the treated group, the
same bonus increased the intensity of participation among those who stated
acceptance. Risk-averse farmers were found to be less likely to enrol in our
hypothetical scenario, while we found that behavioral factors, such as the perceived
risk and control of the scheme, not only influence acceptance but also participation
intensity. Lastly, results show that higher payments result in higher percentages of
land that farmers would enrol in the scheme. We also found starting point bias was
present and, taking this bias into account, governments should reward farmers with
at least 345.10€/ha to make them participate in the hypothetical results-based AES
with an average of 50% of their land.

The study has some limitations. The sample, although quite wide and representative
of most criteria (size, regions), is a convenience sample. Furthermore, it is over-
representative of organic farms. In combination with the topic of the survey, this
may have caused self-selection bias. Therefore, results from this study should be
carefully interpreted and future research is needed to reach a more representative
sample of the Italian winegrowers’ population. Another limitation of the thesis is
the use of the CV method. A similar study employing a discrete choice experiment
may be conducted in the future to check whether Italian winegrowers would prefer
results-based even when compared to outcome-based contracts (as already done by
Sumrada et al., 2022).

36



References

Ait-Sidhoum, A., Canessa, C., & Sauer, J. (2020). The Impact of Agri-environmental
schemes on Farm Performances, Report on the economic performance of existing
schemes considering potential trade-offs and synergies when it comes to
ecosystem services output. Available at: https://project-effect.eu/wp-
content/uploads/2021/12/D4.2 _Report-on-economic-performance-of-existing-
schemes_revised final.pdf

American Psychological Association. (2018). Psychology — APA Dictionary of
Psychology.

Bartkowski, B., Droste, N., Lie M., Sidemo-Holm W., Weller U., Brady, M. V. (2021).
Payments by modeled results: A novel design for agri-environmental schemes.
Land Use Policy, 102. https://doi.org/10.1016/j.1andusepol.2020.105230

Bellucci V., Piotto B., Silli V. (2021). Piante e insetti impollinatori: un’alleanza per la
biodiversita. = ISPRA,  Serie  Rapporti, 350/2021.  Available at:
https://www.researchgate.net/publication/354806794 Piante e insetti_impollina
tori_un%27allenza_per la biodiversita

Bénabou, R., & Tirole, J. (2006). Incentives and Prosocial Behavior. American Economic
Review, 96(5):1652-1678. https://doi.org/10.1257/aer.96.5.1652

Boyle, K. J., Bishop, R. C., Welsh, M. P. (1985). Starting point bias in contingent valuation
bidding games. Land Economics, 61(2):188-194. https://doi.org/10.2307/3145811

Borner, J., Baylis, K., Corbera, E., Ezzine-de-Blas, D., Honey-Rosés, J., Persson, U.
Wunder, S. (2017). The Effectiveness of Payments for Environmental Services.
World Development, 96:359-374, https://doi.org/10.1016/j.worlddev.2017.03.020

Burton, R. J. F., & Schwarz, G. (2013). Result-oriented agri-environmental schemes in
Europe and their potential for promoting behavioral change. Land Use Policy,
30:628-641. http://dx.doi.org/10.1016/j.1andusepol.2012.05.002

Brown, C., Kovacs, E., Herzon, 1., Villamayor-Tomas, S., Albizua, A., Galanaki, A.,
Grammatikopoulou, 1., McCracken, D., Olsson, J. A., Zinngrebe, Y. (2021).
Simplistic understandings of farmer motivations could undermine the
environmental potential of the common agricultural policy. Land Use Policy, 101.
https://doi.org/10.1016/j.1landusepol.2020.105136

Birge, T., Toivonen, M., Kaljonen, M., Herzon, 1. (2017). Probing the grounds: developing
a payment-by-results agri-environment scheme in Finland. Land Use Policy, 61:
302-315. https://doi.org/10.1016/j.landusepol.2016.11.028

Calvi, G., Campedelli, T., Tellini Florenzano, G., Rossi, P.. (2018). Evaluating the benefits
of agri-environment schemes on farmland bird communities through a common

37


https://project-effect.eu/wp-content/uploads/2021/12/D4.2_Report-on-economic-performance-of-existing-schemes_revised_final.pdf
https://project-effect.eu/wp-content/uploads/2021/12/D4.2_Report-on-economic-performance-of-existing-schemes_revised_final.pdf
https://project-effect.eu/wp-content/uploads/2021/12/D4.2_Report-on-economic-performance-of-existing-schemes_revised_final.pdf
https://www.researchgate.net/publication/354806794_Piante_e_insetti_impollinatori_un%27allenza_per_la_biodiversita
https://www.researchgate.net/publication/354806794_Piante_e_insetti_impollinatori_un%27allenza_per_la_biodiversita
https://doi.org/10.1016/j.worlddev.2017.03.020
http://dx.doi.org/10.1016/j.landusepol.2012.05.002
https://doi.org/10.1016/j.landusepol.2020.105136
https://doi.org/10.1016/j.landusepol.2016.11.028

species monitoring programme. A case study in northern Italy. Agricultural
Systems, 160, 60-69. https://doi.org/10.1016/j.agsy.2017.09.002

Canessa, C., Venus, T. E., Wiesmeier, M., Mennig, P., Sauer, J. (2023). Incentives,
Rewards or Both in Payments for Ecosystem Services: Drawing a Link Between
Farmers’ Preferences and Biodiversity Levels. Ecological Economics, 213,
https://doi.org/10.1016/j.ecolecon.2023.107954

Chaplin, S. P., Mills, J., Chiswell, H. (2021). Developing payment-by-results approaches
for agri-environment schemes: Experience from an arable trial in England. Land
Use Policy, 109. https://doi.org/10.1016/j.1andusepol.2021.105698

Chéze, B., David, M., Martinet, V. (2020). Understanding farmers' reluctance to reduce
pesticide use: A choice experiment. Ecological Economics, 167.
https://doi.org/10.1016/j.ecolecon.2019.06.004

Chien, Y., Huang, C. J., Shaw, D. (2005). A general model of starting point bias in double-
bounded dichotomous contingent valuation surveys, 50(2):462-377.
https://doi.org/10.1016/j.jeem.2005.01.002

Chou, M., Heuvel, J. V., Bell, T. H., Panke-Buisse, K., Kao-Kniffin, J. (2018). Vineyard
under-vine floor management alters soil microbial composition, while the fruit
microbiome shows no corresponding shifts. Scientific Report, 8(1).
https://doi.org/10.1038/s41598-018-29346-1

Cole, L. J., Kleijin, D., Dicks, L. V., Stout, J. C., et al. (2020) A critical analysis of the
potential for EU Common Agricultural Policy measures to support wild pollinators
on farmland. Journal of Applied Ecology, 57(4):681-
694. https://doi.org/10.1111/1365-2664.13572

Cummings, R. G., & Taylor, L. O. (1999). Unbiased value estimates for environmental
goods: a cheap talk design for the contingent valuation method. American
Economic Review, 89(3):649-665. https://doi.org/10.1257/aer.89.3.649

Defrancesco, E., Gatto, P., Runge, F., Trestini, S. (2008) Factors Affecting Farmers'
Participation in Agri-environmental Measures: A Northern Italian Perspective.
Journal of Agricultural Economics, 59(1):114-31. https://doi.org/10.1111/j.1477-
9552.2007.00134.x

Dohmen, T., Falk, A., Huffman, D., Sunde, U., Schupp, J., Wagner, G. (2011). Individual
risk attitudes: measurement, determinants, and behavioral consequences. Journal
of the European Economic Association, 9(3):522-550.
https://doi.org/10.1111/j.1542-4774.2011.01015.x

Elmiger, N., Finger, R., Ghazoul, J., Schaub, S. (2023). Biodiversity indicators for result-
based agri-environmental schemes — Current state and future prospects.
Agricultural Systems, 204. https://doi.org/10.1016/j.agsy.2022.103538

European Commission (EC), 2010. Agriculture and the Environment: Introduction — Agri-
environment Measures Agriculture and Rural Development. European
Commission

Garforth, C., McKemey, K., Rehman, T., Tranter, R., Cooke, R., Park, J., Dorward, P.,
Yates, C. (2006). Farmers’ attitudes towards techniques for improving oestrus
detection in dairy herds in Southwest England. Livestock Science, 158(1-2):158-
168. https://doi.org/10.1016/j.1ivsci.2006.02.006

38


https://doi.org/10.1016/j.agsy.2017.09.002
https://doi.org/10.1016/j.landusepol.2021.105698
https://doi.org/10.1016/j.ecolecon.2019.06.004
https://doi.org/10.1016/j.jeem.2005.01.002
https://doi.org/10.1038/s41598-018-29346-1
https://doi.org/10.1111/1365-2664.13572
https://doi.org/10.1257/aer.89.3.649
https://doi.org/10.1111/j.1477-9552.2007.00134.x
https://doi.org/10.1111/j.1477-9552.2007.00134.x

Gibbson, J. M., Nicholson, E., Millner-Gulland, E. J., Jones, J. P. G. (2011). Should
Payments for Biodiversity Conservation be Based on Action or Results? Journal
of Applied Ecology, 48(5):1218-1226. https://doi.org/10.1111/j.1365-
2664.2011.02022.x

Haab, T.C and McConnell, K.E. (2002). Valuing Environmental and Natural Resources.
The Econometrics of Non-Market Valuation. Edward Elgar Publishing,
Northampton. http://dx.doi.org/10.4337/9781843765431

Hausman, 2012. Contingent Valuation: From Dubious to Hopeless. Journal of Economic
Perspectives, 26(4): 43-56. https://doi.org/10.1257/jep.26.4.43

Hanley, N., Banerjee, S., Lennox, G. D., Armsworth, P. R. (2012). How should we
incentivize private landowners to 'produce’ more biodiversity? Oxford Review of
Economic Policy, 28(1):93-113. https://doi.org/10.1093/oxrep/grs002

Herzon, L., Birge, T., Allen, B., Povellato, A., Vanni, F., Hart, K., Radley, G., Tucker, G.,
Keenleyside, C., Oppermann, R., Underwood, E., Poux, X., Beaufoy, G., Prazan,
J. (2018). Time to look for evidence: Results-based approach to biodiversity
conservation on farmland in Europe. Land Use Policy, 71:347-354.
https://doi.org/10.1016/j.landusepol.2017.12.011

Holmes, T. P., & Kramer, R. A. (1995). An independent sample test of yea-saying and
starting point bias in dichotomous-choice contingent valuation. Journal of
Environmental Economics and Management, 29(1):121-132.
https://doi.org/10.1006/jeem.1995.1035

Iyer, P., Bozzola, M., Hirsch, S., Meraner, M., Finger, R. (2019). Measuring Farmer Risk
Preferences in Europe: A Systematic Review. Journal of Agricultural Economics,
Volume 71(1):3-26.

Kleijn, D., Sutherland, W. J. (2003). How effective are European agri-environment
schemes in conserving and promoting biodiversity? Journal of Applied Ecology,
26(6):947-969. https://doi.org/10.1111/j.1365-2664.2003.00868.x

Kuhfuss, L., Préget, R., Thoyer, S., Hanley, N. (2016). Nudging farmers to enrol land into
agri-environmental schemes: the role of a collective bonus. European Review of
Agricultural Economics, 43(4):609-636. https://doi.org/10.1093/erae/jbv031

Lépple, D. & Kelley, H. (2013). Understanding the uptake of organic farming: accounting
for heterogeneities among Irish farmers. Ecological Economics 88:11-19.
http://doi.org/10.1016/j.ecolecon.2012.12.025.

MacDonald, M. A., Angell, R., Dines, T. D., Dodd, S., Haysom, K. A. et al. (2019). Have
Welsh agri-environment schemes delivered for focal species? Results from a
comprehensive monitoring programme. Journal of Applied Ecology, 56(4):812-
823. https://doi.org/10.1111/1365-2664.13329

Marja, R., Kleijn, D., Tscharntke, T., Klein, A., Frank, T., Batary, P. (2019). Effectiveness
of agri-environmental management on pollinators is moderated more by ecological
contrast than by landscape structure or land-use intensity. Ecology Letters,
22(9):1493-1500. https://doi.org/10.1111/ele.13339

Massfeller, A.., Meraner, M., Hiittel, S., Uehleke, R. (2021). Farmers' acceptance of
results-based agri-environmental schemes: A German perspective. Land Use
Policy, 120. https://doi.org/10.1016/j.landusepol.2022.106281

39


https://doi.org/10.1111/j.1365-2664.2011.02022.x
https://doi.org/10.1111/j.1365-2664.2011.02022.x
https://doi.org/10.1257/jep.26.4.43
https://doi.org/10.1093/oxrep/grs002
https://doi.org/10.1016/j.landusepol.2017.12.011
https://doi.org/10.1006/jeem.1995.1035
https://doi.org/10.1111/j.1365-2664.2003.00868.x
https://doi.org/10.1093/erae/jbv031
https://doi.org/10.1111/1365-2664.13329
https://doi.org/10.1111/ele.13339
https://doi.org/10.1016/j.landusepol.2022.106281

Matzdorf, B. & Lorenz, J. (2010). How cost-effective are result-oriented agri-
environmental measures? An empirical analysis in Germany. Land Use Policy,
27(2):535-544. https://doi.org/10.1016/j.landusepol.2009.07.011

Mazzocchi, C., Ruggeri, G., Corsi, S. (2019). Consumers’ preferences for biodiversity in
vineyards: A choice experiment on wine. Wine Economics and Policy, 8(2):155-
164. https://doi.org/10.1016/j.wep.2019.09.002

Meinzen-Dick, R., Kovarik, C., Quisumbing, A., R. (2014). Gender and Sustainability.
Annual Review of Environmental and Resources, 39:29-55.
https://doi.org/10.1146/annurev-environ-101813-013240

Menapace, L., Colson, G., Raffaelli, R. (2013). Risk Aversion, Subjective Beliefs, and
Farmer Risk Management Strategies. American Journal of Agricultural
Economics, Volume 95(2):384-389. https://doi.org/10.1093/ajac/aas107

Mzoughi, N. (2014). Do organic farmers feel happier than conventional ones? An
exploratory analysis. Ecological Economics 103:38-43.
http://doi.org/10.1016/j.ecolecon.2014.04.015

OECD (2018), Cost-Benefit Analysis and the Environment. Further Developments and
Policy Use, OECD Publishing, Paris. https://doi.org/10.1787/9789264085169-en

OECD (2022), Making Agri-Environmental Payments More Cost Effective, OECD
Publishing, Paris. https://doi.org/10.1787/4ct10d76-en.

Paiola, A., Assandri, G., Brambilla, M., Zottini, M., Pedrini, P., Nascimbene, J. (2020)
Exploring the potential of vineyards for biodiversity conservation and delivery of
biodiversity-mediated ecosystem services: A global-scale systematic review.
Science of the Total Environment, 706,
https://doi.org/10.1016/j.scitotenv.2019.135839

Paulus, A., Hagemann, N., Baaken, M. C., Roilo, S., Alarcon-Segura, V., Cord, A. F.,
Beckman, M. (2022). Landscape context and farm characteristics are key to
farmers' adoption of agri-environmental schemes. Land Use Policy, 121.
https://doi.org/10.1016/j.1andusepol.2022.106320

Pinto-Correia, T., Ferraz-de-Oliveira, 1., Guimaraes, M. H., Sales-Baptista, E., Pinto-Cruz,
C., Godinho, C., Vieria Santos, R. (2022). Result-based payments as a tool to
preserve the High Nature Value of complex silvopastoral systems: progress toward
farm-based indicators. Ecology and Society, 27(1). https://doi.org/10.5751/ES-
12973-270139

Pomarici, E., Corsi, A., Mazzarino, S., & Sardone, R. (2021). The Italian Wine Sector:
Evolution, Structure, Competitiveness and Future Challenges of an Enduring
Leader. Italian Economic Journal, 7:259-295, https://doi.org/10.1007/s40797-021-
00144-5

Potts, S. G., Imperatriz-Fonseca, V., Ngo, H. T., Aizen, M. A., Biesmeijer, J. C., Breeze,
T.D., Vanbergen, A. J. (2016). Safeguarding pollinators and their values to human
well-being. Nature, 540:220-229. https://doi.org/10.1038/nature20588

Rommel, J., Sagebiel, J., Baaken, M. C., Barreiro-Hurl¢, J., Bougherara, D., Cembalo, L.,
Cerjak, M., et al. (2022) Farmers' risk preferences in 11 European farming
systems: A multi-country replication of Bocquého et al. Applied Economic
Perspectives and Policy (forthcoming). https://doi.org/10.1002/aepp.13330

40


https://doi.org/10.1016/j.landusepol.2009.07.011
https://doi.org/10.1016/j.wep.2019.09.002
https://doi.org/10.1146/annurev-environ-101813-013240
https://doi.org/10.1093/ajae/aas107
https://doi.org/10.1787/9789264085169-en
https://doi.org/10.1787/4cf10d76-en
https://doi.org/10.1016/j.landusepol.2022.106320
https://doi.org/10.5751/ES-12973-270139
https://doi.org/10.5751/ES-12973-270139
https://doi.org/10.1007/s40797-021-00144-5
https://doi.org/10.1007/s40797-021-00144-5
https://doi.org/10.1038/nature20588
https://doi.org/10.1002/aepp.13330

Russi, D., Margue, H., Oppermann, R., Keenleyside, C. (2016). Result-based agri-
environment measures: market-based instruments, incentives, or rewards? The
case of  Baden-Wiirttemberg. Land Use Policy 54:69-717.
https://doi.org/10.1016/j.1andusepol.2016.01.012

Schroeder, L. A., Isselstein, J., Chaplin, S., Peel, S. (2013), Agri-environment schemes:
Farmers’ acceptance and perception of potential ‘Payment by Results’ in
grassland—A case study in England. Land Use Policy, 32:134-144.
https://doi.org/10.1016/j.1andusepol.2012.10.009

Schwarz, G., Moxey, A., McCracken, D., Huband, S., Cummins, R. (2008). An Analysis
of the Potential Effectiveness of a Payment-by-Results Approach to the Delivery
of Environmental Public Goods and Services Supplied by Agri-Environment
Schemes. Pareto Consulting and Scottish Agricultural College, Macaulay Institute,
UK, The land  Use Policy Group, 92. Available at:
http://publications.naturalengland.org.uk/publication/5275491043901440

Sidemo-Holm, W., Smith, H. G., Brady, M. V. (2018). Improving agricultural pollution
abatement through result-based payment schemes. Land Use Policy, 77:209-
2019. https://doi.org/10.1016/j.landusepol.2018.05.017

Simpson, K., Armsworth, P., R., Dallimer, M., Nthambi, M., de Vries, F., P., Hanley, N.
(2023). Improving the ecological and economic performance of agri-environment
schemes: Payment by modeled results versus payment for actions. Land Use
Policy, 130. https://doi.org/10.1016/j.landusepol.2023.106688

Sumrada, T., Japelj, A., Verbi¢, M., & Erjavec, E. (2022). Farmers’ preferences for result-
based schemes for grassland conservation in Slovenia. Journal for Nature
Conservation, 66. https://doi.org/10.1016/j.jnc.2022.126143.

Tanaka, K., Hanley, N., Kuhfuss, L. (2022). Farmers’ preferences toward an outcome-
based payment for ecosystem service scheme in Japan. Journal of Agricultural
Economics, 73(3):720-738. https://doi.org/10.1111/1477-9552.12478

Wezel, A., Vincent, A., Nitsch, H., Schmid, O., Dubbert, M., Tasser, E., Fleury, P., Sto ckli,
S., Stolze, M., Bogner, D. (2018). Farmers’ perceptions, preferences, and
propositions for result-oriented measures in mountain farming. Land Use Policy,
70:117-127. https://doi.org/10.1016/j.1andusepol.2017.10.020.

van Exel, N.J.A., Brouwer, W.B.F., van den Berg, B., Koopmanschap, M.A. (2006). With
a little help from an anchor: Discussion and evidence of anchoring effects in
contingent valutation. Journal of Behavioral and Experimental Economics, 35(5):
836-853. https://doi.org/10.1016/j.socec.2005.11.045

Verhulst, J., Kleijn, D., Berendse, F. (2007). Direct and indirect effects of the most widely
implemented Dutch agri-environment schemes on breeding waders. Journal of
Applied Ecology, 44:70-80. https://doi.org/10.1111/j.1365-2664.2006.01238.x

Villanueva, A. J., Gomez-Limon, J. A., Arriaza, M., Rodriguez-Entrena, M. (2015). The
design of agri-environmental schemes: Farmers’ preferences in southern Spain.
Land Use Policy, 46:142-154. https://doi.org/10.1016/j.landusepol.2015.02.009

Wuepper, D., Huber, R. (2022). Comparing effectiveness and return on investment of
action- and results-based agri-environmental payments in Switzerland. Am. J.
Agric. Econ., Volume 104(5):1585-1604. https://doi.org/10.1111/ajae.12284

41


https://doi.org/10.1016/j.landusepol.2012.10.009
https://doi.org/10.1016/j.landusepol.2023.106688
https://doi.org/10.1016/j.jnc.2022.126143
https://doi.org/10.1111/1477-9552.12478
http://dx.doi.org/10.1016/j.socec.2005.11.045
https://doi.org/10.1111/j.1365-2664.2006.01238.x

42



Acknowledgments

I would like to express my deepest gratitude to all the people who helped me in
developing this thesis. Foremost, | want to thank my supervisors, Jens Rommel and
Paolo Sckokai who supported me throughout this long-winded process. Many
thanks go also to Alessandro Varacca for his help with R-related matters and to
Linda Arata for her guidance. You saved me precious time. Professor Caitriona
Mabher’s invaluable information on results-based AES and ecological issues
deserves mention, as well as all the farmers and agronomists | talked to when
developing the hypothetical scheme. Lastly, | am grateful to Mauro Fermariello and
my dad for helping me with collecting data.

| extend my gratitude to all my friends and family for always being by my side.
Special thanks to Andrea, for his constant support and love. | say thank you,
particularly to my mum, who is my brightest light in dark times.

43



Appendix 1

The survey used to collect data is findable via the following link:

https://drive.google.com/file/d/1bgkLrpvheQze8kDekmTYyX yluVEzOL8/view?
usp=sharing
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Appendix 2

Table 9. Results of the Tobit model

Estimate (SE)

Payment 0.45*** (0.03)
Payment Level 2 -18.28** (8.13)
Payment Level 3 -12.21%** (9.01)
Treatment (bonus for rare species) 12.87** (6.47)
Age 21-29 20.91* (12.66)
Age 30-39 23.07** (10.73)

Age 40-49 29.56*** (9.92)
Age 50-59 39.95%** (10.55)
Size 0-5 5.09 (12.36)
Size 5-10 6.03 (11.45)
Size 10-20 10.31 (11.30)
Size 20-50 -0.31 (12.95)
Signalling 12.99** (5.79)
Organic -19.01** (7.65)
Viticulture as main source of income 1.13 (7.49)
Perceived control 12.66*** (3.92)
Perceived risk 5.11 (4.24)
Environmental benefit 3.74%** (6.84)
Financial benefit 28.08 (7.26)
Environmental concern 4.06 (4.71)

Significance levels: *p < 0.1; **p < 0.05; ***p < 0.01
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Appendix 3

Table 10. Money required to get an average of 50% of enrolment under the different bid vectors

Level Payment Percentage (mean) Min. of money

required
1 70 23.05 199.72
1 110 31.40 199.72
1 180 45.18 199.72
1 250 62.26 199.72
1 330 75.79 199.72
2 110 27.82 225.65
2 180 36.95 225.65
2 250 56.95 225.65
2 330 73.69 225.65
2 410 88.69 225.65
3 180 29.58 345.10
3 250 33.57 345.10
3 330 46.51 345.10
3 410 64.96 345.10
3 500 85.53 345.10
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