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1. Executive summary

Deliverable D4.2 provides socio-economic proofing of biodiversity-enhancing measures developed
within the BioMonitor4CAP project. Such proofing is essential, as the success of the new CAP Green
Architecture will ultimately depend on farmer acceptance, stakeholder trust, as well as fair and
socially intelligible incentives.

Recent farmer protests across Europe (2023-2024) demonstrate that even well-designed
biodiversity measures can encounter substantial resistance when they are perceived as unrealistic,
unfair, insufficiently compensated, or administratively burdensome. Farmers criticised earlier CAP
“greening” requirements for generating inconsistent or inequitable outcomes, imposing excessive
bureaucracy, and failing to account for regional agronomic and socio-economic realities (Czubak et al.,
2024; Carrington, 2024; Finger et al., 2024). Importantly, these protests were rooted not only in
shortcomings of policy design but also in broader structural pressures—such as financial insecurity,
volatile international markets, demographic decline, and other vulnerabilities that undermine farm
viability. They were further amplified by political framings, including right-wing narratives portraying
biodiversity measures as externally imposed or unfair (Zuk, 2025). More broadly, evidence indicates
that CAP instruments remain poorly adapted to regional contexts, administratively cumbersome, and
of limited effectiveness in halting biodiversity loss (Falco et al., 2021; Hasler et al., 2022; Cuadros-
Casanova et al., 2023).

In this context, socio-economic proofing serves as an early warning and early learning mechanism. It
identifies where farmers are intrinsically motivated to adopt biodiversity practices - and where
insufficient compensation, complexity, or unclear rules could trigger resistance. It ensures that CAP
measures are socially legitimate, which is indispensable for achieving policy goals without generating
conflicts. Therefore, it plays a strategic role: it transforms scientific bio-schemes into socially
acceptable, economically realistic, and operationally feasible policy options.

Deliverable 4.2. is an outcome of the Task 4.2 which, as described in the Grant Agreement, aimed to:

1. Identify farmers’ preferences and attitudes towards biodiversity measures and future
management options.

2. Assess socio-economic impacts and trade-offs from the perspective of farmers and other rural
stakeholders.

3. Evaluate pathways to enhance adoption of new biodiversity measures and related CAP
instruments.

The Deliverable 4.2 brings in a comprehensive set of outcomes, in particular:

® Provides socio-economic proofing for the agrobiodiversity CAP measures developed within
BioMonitor4CAP.

o Identifies individual farmers’ preferences and attitudes toward adopting biodiversity-
enhancing measures.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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e Evaluates farmers’ choices and behavioural responses to the newly developed measures,
including green spaces, soil health, beneficial insects and birds diversity.

e Collects broader stakeholder input (farmers, consumers, local stakeholders)

® Generates monetary estimates required to validate the economic benefits of proposed
measures, developed in WP5 (T5.2 and T5.4).

e Provides evidence for designing acceptable and effective CAP agrobiodiversity measures,
feeding into later policy development tasks in WP4 and WP5.

It builds upon the results of earlier stages of the BioMonitor4CAP project, where a comprehensive set
of methods and tools was developed to systematically monitor agri-environmental biodiversity. While
WPs 2 and 3 developed and tested advanced tools for monitoring farmland biodiversity - acoustic
indices, remote sensing indicators, soil eDNA analysis, and classical field-based approaches - WP5
transformed these scientific insights into four concrete CAP-compatible “bio-schemes”. Hence, when
reading Deliverable 4.2, it is essential to also consult Deliverable 5.2, as it provides the underlying
bio-schemes that serve as a key input for the analyses conducted in Deliverable 4.2.

These schemes represent four major “spheres” of farmland biodiversity proposed result-based policy
measures called , bio-schemes” developed and fully justified in Deliverable 5.2 (see their overview in
Annex 1):

e Landscape biodiversity - Green Spaces Scheme
e Soil biodiversity - Soil Health Scheme

e Insect biodiversity - Beneficial Insects Scheme
e Bird biodiversity - Birds Diversity Scheme

Together, these four bio-schemes form an integrated package of potential CAP interventions designed
to enhance agrobiodiversity in a way that can be implemented across EU Member States.

Task 4.2 is the stage where the proposed bio-schemes are assessed for their real-world adoptability.
Its purpose is to verify that the schemes are not only ecologically robust but also socially legitimate,
economically realistic, and compatible with everyday farming practices. Through engagement with a
broad group of actors—farmers, advisors, policymakers, NGOs, and agri-food businesses—Task 4.2
examines how the measures are perceived, which obstacles may hinder their uptake, what kinds of
incentives are needed, and how the schemes could be integrated into national CAP Strategic Plans.

To achieve this, Task 4.2 combines two complementary methodological approaches:

e A Discrete Choice Experiment (DCE) with 524 farmers across six EU countries, providing
guantitative insights into farmers’ preferences and the monetary value they assign to
biodiversity measures.

e Hybrid Workshops involving 166 diverse stakeholders, offering qualitative understanding of
behavioural, institutional, and operational factors influencing adoption.

Together, these approaches deliver a robust, evidence-based assessment of which biodiversity
measures are acceptable, feasible, and economically viable.

R This project has received funding from the European Union’s Horizon Europe programme
el under grant agreement N° 101081964
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Overall, Task 4.2 implements a dual socio-economic proofing strategy that links economic valuation
with behavioural and institutional analysis. This integrated perspective enables a nuanced
understanding of how farmers and other rural actors perceive, assess, and are willing to implement
the four WP5 bio-schemes—green spaces, soil health, beneficial insects, and birds diversity (see the
overview of the bio-schemes in Annex 1).

In particular, the methods bring in the following outcomes.

The DCE provides a quantitative assessment of farmers’ preferences and compensation
requirements. It simulates real-world policy choices in which farmers repeatedly select among farm-
management options that differ in biodiversity ambition and payment levels. The data come from
farmers across six EU countries, giving the experiment a broad empirical foundation. The final sample
included 210 farmers in Poland, 101 in Portugal, 100 in Finland (94 used in the analysis), 48 in
Germany, 42 in Austria, and 29 in Bulgaria, each contributing to country-specific variation in
production systems, farm sizes, and environmental conditions. This distribution ensures that the DCE
captures both shared and context-specific preferences across diverse European farming structures.

The method allowed robust estimation of:
e willingness to Accept (WTA) compensation for each type and level of biodiversity measure,
e trade-offs farmers make between biodiversity outcomes, income and labour,
e differences linked to farm size, production system and country context,

e intrinsic versus extrinsic motivation, reflected in whether farmers accept lower payments or
are willing to invest themselves in certain practices (notably soil-health measures).

Statistical representativeness was improved through Horvitz—-Thompson weighting (Horvitz and
Thompson, 1952), correcting for structural biases in online sampling (e.g., overrepresentation of small
farms).

The COM-B Model based on data from Hybrid Workshops complemented the DCE by
exploring behavioural, social and institutional drivers of bio-schemes’ adoption. The COM-B model by
Michie, et al. (2011) is a behavioural framework that explains any behaviour as the result of an
individual’s Capability, Opportunity, and Motivation, providing a structured way to diagnose what
needs to change for a Behaviour to occur, where:

e Capability (skills, knowledge, resources required),

e Opportunity (administrative clarity, market conditions, advisory support),
e Motivation (perceived benefits, risks, values and willingness).

e Behaviour (likelihood of changing behaviour)

Hybrid Workshops involved farmers, advisors, policymakers, NGOs, researchers and business actors
across all partner countries. For each of the four bio-schemes—green spaces, soil health, beneficial
insects, and birds diversity— and their all 79 farm practices (see Annex 1 and 5) the COM-B model was
used to identify the behavioural factors shaping farmers’ uptake of those bio-schemes. Capability
captured the practical and technical requirements needed to implement each scheme (e.g., skills,
labour, equipment). Opportunity reflected external enabling conditions—financial incentives, advisory
support, policy clarity, and landscape context. Motivation assessed the perceived benefits that drive

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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willingness to adopt, including agronomic gains, environmental improvements, and economic
advantages; Behaviour in this context refers to the likelihood that farmers will adopt and implement
the specific biodiversity practices embedded in each bio-scheme, as determined by the combined
influence of their Capability, Opportunity, and Motivation. This method captures the why behind
adoption or resistance - not just “how much compensation” is needed, but “what enables or prevents”
uptake in practice.

Although the two methods differ substantially - one relying on quantitative choice modelling, the
other on qualitative behavioural assessment - they complement each other reinforcing the credibility
and robustness of socio-economic proofing.

Farmers’ preferences according (DCE) show that:
1. Soil Health Scheme — strong intrinsic motivation

Farmers saw soil health as directly beneficial to productivity and resilience. Many were willing
to self-finance higher levels of implementation.

2. Birds Diversity Scheme — highest compensation needs

Required EUR 400-650/ha due to labour intensity, delayed operations, and low perceived
private benefits.

3. Beneficial Insects Scheme — moderate to high WTA
Compensation needs around EUR 300-370/ha to offset land and labour costs.
4. Green Spaces Scheme — moderate compensation needs
Around EUR 200-250/ha; influenced by land-use opportunity costs.
5. Farmers are open to change
Status quo bias and inertia to continue the behaviour is low when incentives are adequate.
Mixed Stakeholder insights (Hybrid Workshops)
e Capability barriers were strongest for bird-related and advanced insect practices.

e Opportunity barriers included bureaucratic complexity, unclear CAP rules, and weak advisory
support.

e Motivation was highest for soil-health and agroforestry practices and lowest for bird-related
measures.

e Stakeholders emphasised:
o simple rules,
o fair compensation,
o predictable controls,

o strong advisory and demonstration support.

R This project has received funding from the European Union’s Horizon Europe programme
el under grant agreement N° 101081964
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The findings from both methods converged, showing consistent patterns across the biodiversity
measures evaluated by stakeholders:

Green Spaces measure Soil Health measure

e DCE: moderate WTA (~200-250 e DCE: strongest intrinsic motivation;
EUR/ha), reflecting manageable but real lowest or even negative incremental
opportunity costs. WTA at higher adoption levels.

e Workshops: generally feasible and e Workshops: highest motivation and
valued, but adoption depends on land capability; widely seen as beneficial,
availability and labour. practical and aligned with farm
Consistency: High. resilience.

Consistency: Very high.

Birds Diversity measure Beneficial Insects measure

e DCE: highest compensation needed e DCE: moderate to high WTA, depending
across countries; perceived as labour- on land-use costs.
intensive, risky and with limited private . .
benefits. e Workshops: medium adoption

likelihood, but strong dependence on

e Workshops: lowest capability and advisory support and simplified

motivation scores; strong concerns guidelines.

about labour demand and timing
constraints.
Consistency: Very high.

Consistency: High.

This deliverable presents the outcomes of Task 4.2, which focused on the socio-economic proofing of
the four agrobiodiversity schemes developed in WP5—green spaces, soil health, beneficial insects and
birds diversity. It evaluated farmers’ preferences, attitudes, behavioural motivations and
compensation needs through a Discrete Choice Experiment and complements this with the COM-B
model based on Hybrid Workshops assessing capability, opportunity, and motivation across diverse
stakeholder groups. Together, these analyses provide a robust assessment of the feasibility,
acceptability and implementation potential of the proposed measures within the CAP. It provides the
following conclusions and policy recommendations:

1. Prioritise Soil Health Scheme in biodiversity measures

o High intrinsic motivation and low compensation needs make this a low-cost, high-
impact opportunity.

2. Provide realistic, evidence-based payments for demanding measures

o Bird and advanced insect measures require substantially higher compensation to
ensure uptake.

3. Context-specific differentiation is needed

o Calculations of payments should reflect farm area under the biodiversity farming
practices and the actual impact of bio-scheme farm practices on ecosystem services.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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4. Reduce administrative burdens

o Past protests show that complexity undermines legitimacy. Automation, simplified
forms, and clearer rules are essential.

5. Strengthen advisory and extension support
o Advisory services are crucial for building capability and motivation.
6. Combine financial and non-financial incentives

o Peer learning, recognition schemes, certification, and risk-sharing mechanisms raise
motivation and trust.

7. Integrate behavioural insights into CAP design

o Policies must enhance Capability, Opportunity, and Motivation together to secure
long-term adoption.

All in all, Deliverable 4.2 indicates that socio-economic proofing is essential to ensure the legitimacy,
fairness, and large-scale adoption of biodiversity measures under the CAP. Through rigorous testing of
the four WP5 bio-schemes—green spaces, soil health, beneficial insects, and birds diversity—
BioMonitor4CAP provides policy makers with actionable pathways to design measures that farmers
understand, accept, and can realistically implement.

Despite the multi-country focus, this study's emphasis on European farmers is particularly noteworthy.
European farmers are a critical yet underrepresented demographic in the agricultural sector, and their
perspectives are essential for shaping the future of sustainable farming. The scarcity of European
farmers poses a significant challenge to the long-term viability of agriculture, making it imperative to
understand their unique motivations and barriers. By targeting this specific group, the research
provides valuable insights that can inform policy decisions aimed at attracting and retaining talent in
farming. This focus not only highlights the importance of supporting European farmers but also
underscores the need for tailored interventions that resonate with their distinct preferences and
aspirations. In doing so, the study contributes to the broader goal of fostering a resilient and biodiverse
agricultural landscape.

2. Societal proofing via Discrete Choice Experiment

2.1 Introduction

The Common Agricultural Policy (CAP) plays a pivotal role in shaping European agriculture, yet
biodiversity remains under pressure despite decades of policy evolution. Biodiversity is essential for
sustaining ecosystem services such as pollination, soil fertility, and pest control, which underpin farm
productivity and resilience (Ciaccia et al., 2022). Recent reforms have introduced eco-schemes and
agri-environmental measures, but their uptake varies widely across Member States, reflecting
economic, behavioural, and structural barriers (Dessart et al., 2019; Schaub et al., 2023).

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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This deliverable addresses these challenges by examining European farmers’ preferences for
biodiversity-oriented bio-schemes under CAP. Four bio-schemes developed and described in
Deliverable 5.2, were selected for their potential impact on agroecosystem diversity, i.e.: Green
Spaces, Soil Health, Beneficial Insects, and Birds Diversity. Understanding how farmers value these
measures—and what incentives they require—is critical for designing effective, results-based
instruments that align with CAP’s sustainability objectives (Barreiro-Hurle et al., 2023).

To capture these preferences, we employed a Discrete Choice Experiment (DCE) grounded in
Lancaster’s characteristics theory of value and McFadden’s random utility framework (Lancaster, 1966;
McFadden, 1974). DCEs have become a standard tool for assessing willingness to accept (WTA) or
willingness to pay (WTP) for agri-environmental measures, offering insights into trade-offs between
monetary and non-monetary attributes (Louviere et al., 2000; Schulze et al., 2023). Recent
methodological advances—such as improved experimental designs and weighting techniques—
enhance the realism and policy relevance of these experiments (Greiner et al., 2014; Lefebvre et al.,
2021).

Beyond economic incentives, behavioural factors strongly influence adoption decisions. Farmers’ risk
attitudes, environmental values, and social norms shape their responses to biodiversity measures,
while perceived complexity and opportunity costs often deter participation (Dessart et al., 2019;
Schaub et al., 2023). Recognizing these drivers is essential for tailoring CAP instruments that combine
financial and non-financial levers.

This study contributes to the literature by integrating economic and behavioural perspectives in a
multi-country DCE covering six EU Member States. Using Horvitz—Thompson weighting to correct
sampling biases (due to diverse samples by countries), we estimated WTA for each bio-scheme and
explored heterogeneity across regions and farm structures. Our findings inform CAP policy design by
showing that some measures—particularly those that farmers intrinsically value, such as advanced
soil-health practices—are adopted even with lower payments, and in some cases, farmers are willing
to invest their own resources to implement them. In contrast, measures perceived as less relevant to
their immediate priorities, such as those targeting birds diversity, require substantially higher
payments for farmers to be convinced to adopt them.

The remainder of this part of the report is structured as follows: Section 2 details the methodology and
experimental design; Section 3 presents the results, including WTA estimates and country-specific
analyses; Section 4 discusses policy implications for CAP eco-schemes; and Section 5 concludes with
recommendations for future research and implementation. In addition, this part of the report has two
Annexes 2&3 at the end of the whole Report gathering all the societal indicators defined and validated
(as defined in Milestone 7).

2.2 Methodology

2.2.1 The choice experiment

The choice experiment modelling framework relies on the characteristics theory of value (Lancaster,
1966) and the random utility theory (McFadden, 1974). Lancaster (1966) assumed that a good may be

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964

11



Bio
Monitor
ACAP

Q.
-

defined by a set of characteristics. Therefore, the value of a good is the sum of the values of all its
characteristics. Applying this theory within the framework of a choice experiment involves defining an
alternative by a collection of characteristics (referred to as attributes in the DCE literature), each linked
to a specific utility level.

In a Discrete Choice Experiment (DCE), respondents are required to choose from several alternatives,
each defined by specific attributes, which represent the key characteristics of the respondents'
situation. Typically, three alternatives are presented: a no-change option (i.e., the status quo) and two
alternative options. The inclusion of an opt-out (status quo) option is known to enhance the realism of
choices (Adamowicz and Boxall, 2001; Kontoleon and Yabe, 2003). Respondents then select their
preferred option. Each alternative is characterized by different levels of attributes, with one of these
attributes often representing a monetary contribution by the respondents. Other attributes may
include environmental or social implications related to the issue under consideration. For a detailed
description of the method, refer to Louviere et al. (2000).

While DCEs primarily capture stated preferences, they are designed to simulate real-world decision-
making scenarios, allowing researchers to infer actual preferences and behaviors. Empirical studies
have shown that well-designed DCEs can closely predict real-world choices, providing valuable insights
into future actions (Lancsar et al., 2017).

By varying the levels of different attributes within the options, the structure of a Discrete Choice
Experiment (DCE) provides more detailed insights into trade-offs between decision-making factors
compared to other stated preference methods. Specifically, it allows for the estimation of marginal
rates of substitution between different attributes. When one attribute is expressed in monetary terms,
these marginal rates of substitution can be interpreted as the respondents' willingness to accept (WTA)
or willingness to pay (WTP) for changes in the attribute values (Chéze et al., 2020).

The utility U;for a particular alternative is represented as:
Ui = Vi + &) i= 1,"',1 (1)

The unexplained component g; includes all unknown factors that influence individual choices, such as
unobservable attributes, specification errors, and measurement errors.

The explainable component Vi is determined by the attributes of the product, service, idea, or policy,
as well as the characteristics of the individual decision-makers. This component encompasses
attributes that explain differences in choice alternatives and covariates that explain differences in
individual choices, and is often represented as:

where X'; represents the j-th attribute of alternative i, and Bj are the parameters to be estimated,
reflecting the marginal utility associated with each attribute. In addition, Z';, denotes the transposed
vector of individual-specific covariates (e.g., farm size, region), and § refers to the corresponding
parameter vector capturing systematic preference heterogeneity across respondents. Besides, ‘sing -
means transposing of the matrices.

To address potential sampling biases in the aggregated multi-country sample—such as over- or under-
representation of certain farmer subgroups (e.g., by farm size, region, or production type)—we

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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employed the Horvitz-Thompson estimator for weighting (Horvitz and Thompson, 1952). This
estimator is a widely used technique in survey sampling to produce unbiased estimates of population
totals or means from probability samples. It adjusts observations by the inverse of their inclusion
probabilities, ensuring that the weighted sample better represents the target population (e.g.,
European farmers based on Eurostat benchmarks).

Formally, for a population parameter like the mean, the Horvitz-Thompson estimator is given by: !

1 Vi
Yur o= ;Zies p (3)

where y; is the observed value for unit i, 7; is the inclusion probability of unit i, s is the sample size,
and N is the population size. In this study, inclusion probabilities were derived from external data
sources (e.g., farm population sizes from Eurostat), allowing for more reliable inference at the EU level.
This weighting approach mitigates biases that could arise from non-random recruitment methods and
enhances the generalizability of WTA/WTP estimates (see also Oehlmann et al., 2017, for applications
in DCE contexts).

Welfare measures can be expressed as marginal Willingness to Pay (WTP) / Willingness To Accept
(WTA) by calculating the marginal rate of substitution (MRS) between the attribute in question and
income (Louviere et al., 2000). Since we are examining the motivation of farmers to implement bio-
schemes on their farms, it is more straightforward to interpret this MRS as a WTA. Since utilities are
represented as linear functions of the attributes, the MRS between two attributes is given by the ratio
of their respective coefficients. For attributes modelled as dummy-coded variables, the WTA for
attribute k in category lis calculated as:

A
WTAL = — P (4)

ﬂCOSt

This represents the WTA required to shift from the status quo category of attribute k to category L.

2.2.2 Choice of attributes and their levels

The initial phase of our research involved selecting the attributes and their corresponding levels. The
main assumption for selecting bio-schemes was based on their potential impact on biodiversity:
Creation of areas for the development of biodiversity (one of the priorities of the European Green
Deal): Green Spaces, Birds Diversity, Counteracting the degradation of agriculture (a main priority of
the European Green Deal) — mainly aiming at the rationalization of soil management and insect
support: Soil Health, Beneficial Insects.

Table 1 outlines the attributes and levels proposed to farmers in the surveys for bio-schemes - see
Annex 1 for their description.

! The estimator was not linked to the binomial distribution; it was a design-based approach for unbiased
estimation of population parameters (Horvitz and Thompson, 1952).

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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Table 1. Attributes and levels for bio-schemes

Attribute Levels

Payment (EUR/ha) 0/ EUR 200/ EUR 400

Green Spaces No requirement / Medium / High

Soil Health No requirement/ Cover crops + reduced tillage
/Cover crops + reduced tillage + organic
amendments

Beneficial Insects No requirement / Flower strips / Flower strips +
hedgerows

Birds Diversity No requirement / Delayed mowing / Delayed
mowing + nest boxes

Source: BioMonitor4CAP.

For the “Green Spaces” attribute—reflecting a bio-scheme aimed at enhancing landscape biodiversity
through the creation and maintenance of semi-natural elements on farmland—three levels were
defined. The status quo (SQ) represents no adoption of the scheme. The minor level (level 2) includes
relatively simple actions such as planting individual trees or bushes to introduce basic ecological
features and improve microclimatic conditions. The major level (level 3) involves more ambitious
interventions, including creating hedgerows, establishing flower strips, and maintaining field margins.

For the “Soil Health” attribute—grounded in the soil health bio-scheme, which focuses on improving
soil structure, fertility, and biological activity to support long-term productivity and resilience—three
levels were defined. The status quo (SQ) represents no adoption of soil-health practices. The minor
level (level 2) includes foundational measures such as minimal tillage, cover crops, and organic
mulches, which help reduce erosion, retain moisture, and increase organic matter. The major level
(level 3) reflects more advanced interventions, including no-till farming systems, the restoration of
degraded soils using organic amendments, and broader agroecological practices that support
regenerative and biodiversity-friendly production systems.

For the “Beneficial Insects” attribute—reflecting a bio-scheme designed to enhance insect biodiversity
and natural pest control through habitat creation and ecological management—three levels were
defined. The status quo (SQ) represents no measures supporting beneficial insects. The minor level
(level 2) measures such as leaving dead wood, creating bare soil patches, and installing insect hotels
to provide nesting and overwintering sites for beneficial species. The major level (level 3) encompasses
more advanced interventions, including reducing pesticide use, implementing insect-friendly
agroforestry practices, and establishing beetle banks to create continuous habitats and enhance
ecosystem services within farmland.

The “Birds Diversity” attribute—derived from a bio-scheme aimed at creating and maintaining habitats
that support farmland bird populations and strengthen ecological connectivity—also includes three
levels. The minor level features measures such as providing winter food strips, maintaining hedgerows,
and installing nest boxes to offer shelter and food resources during critical periods. The major level
represents more ambitious interventions, including wetland restoration, bird-friendly grassland
management, and reducing pesticide use during the breeding season to ensure safe nesting conditions
and improve overall habitat quality for bird species.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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These attributes and levels were presented to farmers in the survey to assess their willingness to adopt
different components of the bio-schemes and to understand their preferences regarding the intensity
of sustainable agricultural practices.

2.2.3 Data collection, and descriptive statistics

The data were collected between March and October 2025 through an online survey via Google Forms
(voluntary and anonymous) sent to active farmers and administered by six European countries: Finland
(FI), Portugal (PT), Poland (PL), Germany (DE), Austria (AT), and Bulgaria (BG), including through the
DLG agency. The final sample consists of 524 complete and valid responses (Fl: 94; PT: 101; PL: 210;
DE: 48; AT: 42; BG: 29). Recruitment was carried out via agricultural organisations, regional extension
services, and social-media channels targeted at farmers. Respondents who failed consistency checks
or submitted incomplete questionnaires were removed.

Table 2 presents the main socio-demographic and farm characteristics of the full sample and by
country (including standard deviations - SD; averages-AV, totals-N2). All survey responses were
anonymised at the point of data collection. No personally identifiable information such as names,
addresses, or contact details was requested in the questionnaire. The dataset only included non-
identifiable variables such as age, gender, country, farm size, production system type, and education
level. Responses were stored in a secure environment and processed in aggregated form for analysis.
Individual identifiers were replaced with numeric codes, and any free-text fields were reviewed to
ensure they did not contain personal data. This procedure ensured compliance with GDPR and
institutional data protection standards. The average farmer in the sample was 44.3 years old (SD=16.5),
with the youngest average in Poland (35.1 years, SD=16.0) and the oldest in Germany (53.4 years,
SD=19.3). Men represented 72.1% of respondents, with the highest shares in Germany (70.8%) and
Poland (76.6%), which however reflect the fact that the majority of farm owners are men. Higher
education (university or college degree) was held by 58.8% of the respondents, ranging from 45.2% in
Poland to 83.2% in Portugal.

Average utilised agricultural area (UAA) was 134.4 ha (SD=384.8, max=6000, skewness=9.37), but the
distribution was strongly right-skewed due to a few very large farms. The largest farms were found in
Bulgaria (574.7 ha on average, SD=1235.3) and the smallest in Poland (62.0 ha, SD=102.3).
Conventional farming dominated (59.0%), followed by organic/certified organic (10.3%) and
regenerative/agroecological systems (2.9%), while 27.8% were indicated as other (e.g., “integrated
production”, “biodynamic”, “sustainable but not certified”, or hybrid/unspecified approaches). Cereal
production is the most common dominant production type (30.0%), followed by mixed crop-livestock
systems (22.0%). A large majority of respondents (76.1%) have previously received some form of

voluntary pro-environmental payment (ecoschemes, agri-environment-climate measures, etc.).

The DCE presented respondents with repeated choice situations in which they selected their preferred
future farm-management scenario from three alternatives: Alternative A and Alternative B — two

2 Standard errors and confidence intervals are more appropriate for assessing the precision of estimated
parameters and are therefore provided in the econometric model results, where inference is required.

R This project has received funding from the European Union’s Horizon Europe programme
el under grant agreement N° 101081964
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experimentally designed biodiversity-enhancing options; Status quo — continuation of current
practices with the current level of CAP payment.

Table 2. Socio-demographic characteristics of the samples collected

Variables All Finland Portugal Poland Germany Austria Bulgaria
(N=524) (94)* (101) (210) (48) (42) (29)
Age (years),
mean (SD) 44.3 (16.5) | 50.2(13.3) | 52.1(11.8) | 35.1(16.0) | 53.4(19.3) | 44.3(12.0) | 48.7 (10.6)
1)
Male (%), 72.1 64.9 75.2 76.6 70.8 71.4 51.7
mean
Higher
education 58.8 58.5 83.2 45.2 60.4 52.4 82.8

(%), mean
Source: BioMonitor4CAP.

Table 3. Agronomic and farm characteristics

Variables All Finland Portugal Poland Germany Austria Bulgaria
(N=524) (94)* (101) (210) (48) (42) (29)
Farm size (ha),
mean (SD) 134.4 99.0 206.6 62.0 157.4 71.5 574.7
(384.8) (111.6) (473.8) (102.3) (145.3) (93.3) (1235.3)

Conventional
system (%), mean 59.0 75.5 21.8 67.6 75.0 54.8 51.7

Organic / certified
organic (%), mean 10.3 17.0 25.7 7.1 14.6 38.1 17.2

Regenerative /

agroecological (%), 2.9 1.1 12.9 8.0 2.1 0.0 3.4
mean

Cereal production

dominant (%), 30.0 44.7 5.0 34.8 35.4 23.8 34.5
mean

Mixed crop-
livestock dominant| 77 o 8.5 8.9 31.4 41.7 21.4 10.3
(%), mean

Previously
received pro-
environmental 76.1 89.1 71.4 62.0 97.8 97.5 80.8
payments (%),
mean

Source: BioMonitor4CAP.

Notes: Farm size skewness is high (9.37 overall), indicating outliers with very large farms. The full set
of BioMonitor4CAP socio-demographic indicators is provided in Annex 2. *Finland collected sample of
100, however for the calculations 6 had to be dropped off due to incomplete answers.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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2.2.4 Presentation of the questionnaire

The study employed 10 distinct choice cards® per respondent, integrated into a comprehensive
guestionnaire designed using an online platform. Each task was carefully structured to be
straightforward and user-friendly, with a focus on enhancing participants' comprehension. According
to the criterion established by Orme (1998), the sample size exceeds the minimum requirement,
promoting the reliability and validity of the study's findings. We achieved this by utilizing neutral colour
schemes, large font sizes, and informative graphics, making the presented options easy to read and

interpret. Figure 1 illustrates all the choices available across the different choice cards.

Bio-scheme

and examples of practice

A

@

Green Spaces
minor - planting individual trees or bushes
major - creating hedgerows, flower strips,
maintaining field margins

| won't care for green spaces
on the farm

VA

| will make a minor effort
to increase green spaces

| will make a major effort
to increase green space

1 Bt

Soil health
minor- minimal tillage, cover crops, organic mulches
major - no-till farming systems, restoring degraded soils
with organic amendments, agroecological practices

| won’t apply new soil
health practices

Q@

22

| will make a minor effort
to improve soil health

| will make a major effort
to improve soil health

Qg

Beneficial insects
minor - leaving dead wood, creating bare soil
patches, installing insect hotels
major - reducing pesticides, insect-friendly
agroforestry practices, beetle banks

| won't adopt practises to
protect beneficial insects

X

| will make a minor effort to
benefit beneficial insects

\

I will make a major effort to
support beneficial insects

\n €

Bird diversity
minor - providing winter food strips, maintaining
hedgerows, installing nest boxes
major - wetland restoration, bird-friendly grassland
management, reduced pesticides in breeding season

| won't adopt bird
promoting practices

N

AL

| will make a minor effort
to promote bird diversity

A ¥4

4]

| will make a major effort to
promote bird diversity

W e

+400 euro/ha/achieved
goal Ty,

+200 euro/ha/achieved

Payment for the -2(
= gm0 goal

listed set of practices

+0 euro/ha -

Figure 1. A graphical representation of all possible options in the survey
Source: BioMonitor4CAP.

The left-hand side lists the four validated bio-schemes from Deliverable 5.2—Green Spaces, Soil
Health, Beneficial Insects, and Birds Diversity - each shown with examples of minor and major
practices. Minor practices represent lighter, easier actions and the examples were provided for each
measure (i.e., planting single trees, minimal tillage, insect hotels, winter food strips), while major
practices involve more ambitious, transformative measures (the examples given included hedgerows,
no-till systems, pesticide reduction, wetland restoration). The farmers were not restricted to those
practices, their assessment of minor vs major practices was left subjective on purpose.

These measures were designed this way in Deliverable 5.2 following a rigorous evidence-based
process combining ecological literature, expert assessment, and WP1-WP2 scoping to identify four

% In a Discrete Choice Experiment (DCE), a choice task is simply a card or screen in the survey where several
options are shown for selection (e.g., A, B, and C — meaning "no change"). Each option has different attributes,
such as biodiversity levels or payment amounts. The person chooses one, which helps understand their
preferences.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964

17



Bio
Monitor
ACAP

Q.
-

key biodiversity spheres on farms that have the strongest scientific linkage to ecosystem functioning,
farm resilience, and CAP priorities. The selected actions also align with biodiversity monitoring
indicators on farm level, Essential Biodiversity Variables (EBVs), EU Biodiversity Strategy priorities, and
RACER criteria, ensuring the bio-schemes are linked to those indicators which are ecologically robust,
measurable, scalable, and feasible for real-world CAP implementation.

These levels formed the basis of the options presented to farmers in the choice experiment. The choice
cards were divided into four main categories, with each category containing levels that varied in terms
of complexity and potential impact on biodiversity - the levels were established by the BioMonitor4CP
experts for the purpose of this particular experiment:

e Green Spaces: Options included three levels: no implementation (status quo), minor effect —
measures such as planting individual trees or bushes, maintaining field margins, major effect
— measures such as creating hedgerows, establishing flower strips, and other landscape
elements that significantly enhance biodiversity.

e Soil Health: Participants could choose among three options: no practices, basic practices, or
advanced practices. These options reflect varying levels of soil management, which can affect
both economic returns and ecological outcomes.

e Beneficial Insects: This category assessed the intention to support beneficial insects, with three
options: no support, support on selected areas, or comprehensive support.

e Birds Diversity: The options include: no enhancement, basic measures, or advanced measures,
indicating different levels of commitment to biodiversity practices.

e Payments for the Listed Practices: To evaluate participants’ financial preferences for adopting
sustainable practices, three levels of compensation were proposed: 0 EUR/ha, 200 EUR/ha,
and 400 EUR/ha. The choice of 200 EUR/ha and its multiples as the starting point was made
because this amount corresponds to the basic direct payment in the EU, making it an easily
understandable reference point for farmers.

This structured approach allowed them to capture detailed insights into participants' preferences and
willingness to adopt various agricultural practices based on visual and textual cues. By maintaining
consistency in design and enhancing readability, we aimed to minimize confusion and ensure that
respondents could make informed choices with ease.

A D-efficient design was generated in STATA using the DCREATE* package including 10 choice cards per
respondent in the provided data. Each task contained three alternatives A, B and C (status quo). The
dataset from the DCE contains 15,720 observations (524 respondents x 10 choice cards x 3
alternatives), with 5,240 recorded choices.

4 The DCREATE package in Stata is a module for generating efficient experimental designs in discrete
choice experiments, utilizing the algorithm to optimize attribute levels and choice sets for statistical
efficiency (Hole, 2015)

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964

18



Bio
“  Monitor
ACAP

Y /i

2.3 Results

2.3.1 Main Model: Full Population with Horvitz-Thompson Weighting

The primary estimation employed a weighted Conditional Logit model on the full sample (N=524
respondents, 5,240 choice observations). Weights are constructed using the Horvitz-Thompson
estimator (Horvitz & Thompson, 1952), with inclusion probabilities derived from Eurostat Farm
Structure Survey data on farm population sizes by country and farm type. This corrects for potential
sampling biases (e.g., over-representation of certain farm sizes or production systems) and produces
population-representative preference estimates at the multi-country level. The model converges
successfully (final log-likelihood = -5339.04; pseudo-R? = 0.073 vs. equal shares, 0.020 vs. constants-
only), with a positive but effectively zero alternative-specific constant for the status quo (ASC = 0,
constrained >0 during estimation to ensure identification).

Table 4 presents the estimated parameters. The payment attribute is significant and positive (B =
0.001, p < 0.01), confirming monotonic sensitivity to financial incentives and validating the monetary
trade-off mechanism. Most biodiversity attributes exhibit negative and significant coefficients,
indicating disutility relative to the 'no requirement' baseline (effects-coding). The strongest aversion is
observed for the highest level of birds diversity requirements (BirdDiversity3: B = -0.771, p < 0.01),
followed by medium and high levels of beneficial insects’ practices. Soil health at the highest level
(SoilHealth3) is the only attribute with a positive coefficient (B = 0.005, marginally non-significant in
robust terms), suggesting potential intrinsic motivation for advanced soil practices. Although the
pseudo-R? value of 0.073 may appear low compared to conventional R? in linear regression or time-
series models, this is typical for discrete choice models such as Conditional Logit. Pseudo-R? is based
on log-likelihood improvement over a null model rather than explained variance, and values between
0.02 and 0.2 are common even for well-fitting specifications. Therefore, the reported value is within
the expected range for behavioural choice data.

In Table 4 he parameter ASC refers to the alternative-specific constant for the status quo option,
capturing baseline utility unrelated to attribute levels. Parameters such as GreenSpaces2 and
GreenSpaces3 represent the effect of implementing green spaces at medium and high levels,
respectively. Similarly, SoilHealth2 and SoilHealth3 correspond to medium and high levels of soil
health practices. Beneficiallnsects2 and Beneficiallnsects3 indicate measures supporting beneficial
insects at medium and high levels, while BirdDiversity2 and BirdDiversity3 reflect medium and high
requirements for bird diversity. The Payments parameter denotes the monetary attribute expressed
in euros per hectare per year. Finally, SupportE_A and SupportE_B are dummy variables for SupportE
scenarios, alternatives A and B.

R This project has received funding from the European Union’s Horizon Europe programme
el under grant agreement N° 101081964
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Table 4. Parameter Estimates for the Weighted Conditional Logit Model (Full Sample, Horvitz-Thompson
Weights)

Parameter Description Estimate Rob. SE Rob. t- p-value Significance
ratio
b_ASC Alternative-
specific 0.000 0.160 0.000 >0.999
constant (SQ)
b_GreenSpaces2 Green Spaces — *Ex
medium level -0.221 0.063 -3.490 <0.001
b_GreenSpaces3 Green Spaces — *E
high level -0.275 0.080 -3.450 <0.001
b_SoilHealth2 Soil Health - ok ok
medium level -0.211 0.060 -3.480 <0.001
b_SoilHealth3 Soil Health -
high level 3 0.005 0.064 0.080 0.934
b_Beneficiallnsects2 | Beneficial ok ok
Insects - -0.442 0.062 -7.110 <0.001
medium level
b_Beneficiallnsects3 | Beneficial rEkx
Insects — high -0.433 0.063 -6.840 <0.001
level
b_BirdDiversity2 Birds Diversity rEkx
—medium level -0.269 0.062 -4.330 <0.001
b_BirdDiversity3 Birds Diversity rEkx
— high level -0.771 0.072 -10.780 <0.001
b_Payments Payment HEX
(EUR/ha/year) 0.001 0.000 5.850 <0.001
b_SupportE_A SupportE
alternative A 0.055 0.183 0.300 0.764
b_SupportE_B SupportE *
alternative B -0.295 0.174 -1.700 0.089

Source: BioMonitor4CAP.

Notes: N = 524 respondents, 5,240 choices. Robust standard errors clustered at individual level. *** p
<0.01, ** p<0.05, * p<0.1. Attributes effects-coded (reference = no requirement). Final LL=-5339.04;
pseudo-R? = 0.073 (vs. equal shares). Parameter names follow the attribute-level coding explained in
Annex 4 “Explanation of Parameter Names”.

Marginal willingness-to-accept (WTA) values, expressed in EUR/ha/year, are derived as the negative
ratio of the attribute coefficients to the payment coefficient (with 95% confidence intervals computed
via the delta method, Krinsky-Robb procedure). Figure 2 displays only statistically significant indicators
at the 5% level. The results reveal substantial required compensation for more demanding biodiversity
practices: the highest WTA is observed for the transition from status quo to the highest level of birds
diversity requirements (= EUR 651/ha/year), followed by beneficial insects (=~ EUR 365-373/ha/year)

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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and green spaces (* EUR 232/ha/year)°. Notably, the incremental move from medium to high soil
health practices exhibits a significant negative WTA (= EUR -182/ha/year), indicating willingness to
pay), suggesting that once farmers commit to moderate soil improvements, they are intrinsically
motivated to adopt more advanced practices without additional compensation — see Table 5. This
aligns with the observation that most nonmonetary attributes in our choices were perceived negatively
by respondents, which justified interpreting the marginal rate of substitution as WTA rather than WTP.

Table 5. WTA estimates (EUR/ha/year)

Name WTA SE Lower_CI Upper_CI
SQ to BirdDiversity3 651.42 113.48 429.01 873.83
BirdDiversity2 to BirdDiversity3 424.31 85.55 256.63 592.00
SQ to Beneficiallnsects2 372.88 75.82 224.26 521.49
SQ to Beneficiallnsects3 365.28 76.78 214.79 515.77
SQ to GreenSpaces3 231.85 75.87 83.14 380.56
SQ to BirdDiversity2 227.11 62.41 104.78 349.43
SQ to GreenSpaces2 186.76 59.28 70.57 302.94
SQ to SoilHealth2 177.86 59.67 60.91 294.81
GreenSpaces2 to GreenSpaces3 45.10 60.44 -73.37 163.56
SQ to SoilHealth3 -4.50 53.61 -109.58 100.58
Beneficiallnsects2 to Beneficiallnsects3 -7.60 55.70 -116.78 101.59
SoilHealth2 to SoilHealth3 -182.36 63.76 -307.34 -57.39

Source: BioMonitor4CAP, own calculations from full Population with Horvitz-Thompson Weighting.

Note 1: “SQ” refers to the Status Quo alternative, which is the baseline option in the discrete choice
experiment. The names in the first column indicate the transition between two attribute profiles for
which willingness-to-accept (WTA) was calculated. For example, “SQ to BirdDiversity3” represents the
estimated compensation required to move from the status quo to implementing the Birds Diversity
bio-scheme at the highest level (Level 3).

Note 2: Parameter names follow the attribute-level coding explained in Annex 4 “Explanation of
Parameter Names”.

Note 3: Negative values of WTA are indicated in blue.

> The willingness-to-accept (WTA) estimates reported in Table 3 were derived from the econometric model rather
than directly from the payment levels used in the experimental design. In the discrete choice experiment,
payment levels (0, 200, 400 EUR/ha) served as attribute values to construct hypothetical scenarios, but WTA is
calculated according to Equation (4) by dividing the estimated non-monetary attribute coefficients by the
payment coefficient. This approach reflects modelled trade-offs and can yield values exceeding the maximum
payment level presented in the survey (400 EUR/ha), which is common in choice modelling literature.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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Significant Willingness to Accept (WTA/WTP) for BioSchemes Indicators
With 95% Confidence Intervals (only statistically significant at 5% level)

SQ to BirdDiversity3

BirdDiversity2 to BirdDiversity3

SQ to Beneficiallnsects2

SQ to Beneficiallnsects3

3Q to GreenSpaces3

Indicator

I
|

SQ to BirdDiversity2

SQ to GreenSpaces?2

SQ to SoilHealth2

SoilHealth2 to SoilHealth3

-300

o

300 600 900
WTA/WTP (Units of Payments)

Figure 2. Significant Willingness to Accept (WTA/WTP) Values for Bio-Scheme Attribute Changes (Full
Weighted Sample)

Source: BioMonitor4CAP.

Note 1: The full set of BioMonitor4CAP Willingness to Accept (WTA) indicators is provided in Annex 3.
Note 2: Parameter names follow the attribute-level coding explained in Annex 4 “Explanation of
Parameter Names”.

These findings indicate that while European farmers generally require financial incentives to overcome
inertia and adopt biodiversity-enhancing measures—particularly those perceived as operationally
demanding (birds diversity, beneficial insects)—soil health practices benefit from positive intrinsic
motivation at higher implementation levels. The effectively zero ASC suggests limited status quo bias
once monetary and attribute trade-offs are accounted for, consistent with forced choice designs that
minimise opt-out inertia.

2.3.2 Poland-Specific Weighted Models (N=210)

Poland provides the largest national subsample in the survey (210 respondents, representing 40% of
the total sample) and exhibits considerable structural heterogeneity: younger farmers, lower share of
higher education, smaller average farm size, dominance of conventional cereal production, and a

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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polarised farm-size distribution. These characteristics make the Polish subsample sensitive to
weighting corrections and justify a detailed robustness analysis using multiple weighting schemes.
Three Horvitz-Thompson weighted Conditional Logit models were estimated, each calibrated to the
actual Polish population distribution of (i) dominant landscape structure around the farm (there were
6 levels as follows: Arable land, Mixed landscape, Forest areas, Wetland areas, Meadows and pastures,
Other); (ii) education level (there were 4 levels as follows: Primary, Basic, Secondary, Higher); , and
(iii) utilised agricultural area (UAA) (there were 4 levels as follows: "<=5", "5-20", "20-50", ">50".

This approach allows assessment of the robustness of preference estimates to different
representativeness adjustments. In the tables below one can see the estimated parameters from
different weighting techniques.

2.3.2.1 Model PL-L - Weighted by Landscape Structure

Landscape weighting, which aligns the sample with the predominantly agricultural character of Polish
farmland, yields a positive and significant coefficient for the highest level of soil health practices (B =
+0.300, p<0.05) and significant negative coefficients for medium beneficial insects and high birds
diversity practices. The results indicate appreciable required compensation for the more demanding
biodiversity measures and positive valuation for advancing soil health beyond the medium level.

Table 6. Parameter estimates (Poland, landscape-weighted)

Parameter Estimate Rob. SE Rob. t-ratio Sig.
b_GreenSpaces2 +0.070 0.108 0.65
b_GreenSpaces3 +0.066 0.137 0.48
b_SoilHealth2 +0.035 0.115 0.30
b_SoilHealth3 +0.300 0.123 2.43 *E
b_Beneficiallnsects2 -0.358 0.119 -3.02 ok
b_Beneficiallnsects3 -0.195 0.111 -1.77 *
b_BirdDiversity2 -0.162 0.131 -1.23
b_BirdDiversity3 -0.425 0.119 -3.59 ok
b_Payments +0.00068 0.00039 1.74 *

Source: BioMonitor4CAP, own calculations.
Notel: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of
Parameter Names). Please refer to Annex 4 for detailed descriptions of each parameter.

R This project has received funding from the European Union’s Horizon Europe programme
el under grant agreement N° 101081964
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Note2: Negative values of WTA are indicated in blue.

Significant WTA/WTP for BioSchemes Indicators (PL weighted Landscape )
With 95% Confidence Intervals (only statistically significant at 5% level)

SQ to BirdDiversity3

SQ to Beneficiallnsects2

3Q to Beneficiallnsects3
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SQ to BirdDiversity2
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Figure 3. Significant WTA/WTP (Poland - landscape-weighted)

Source: BioMonitor4CAP.

Note: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of
Parameter Names).

2.3.2.2 Model PL-E — Weighted by Education Level

Table 7. Parameter estimates (Poland, education-weighted)

Parameter Estimate Rob. SE Rob. t-ratio Sig.
b_GreenSpaces2 -0.000 0.122 -0.00
b_GreenSpaces3 -0.028 0.189 -0.15
b_SoilHealth2 -0.136 0.146 —-0.93
b_SoilHealth3 +0.278 0.115 2.41 *k
b_Beneficiallnsects2 -0.299 0.188 -1.60 *E
b_Beneficiallnsects3 -0.253 0.159 -1.60 HEx
b_BirdDiversity2 -0.235 0.191 -1.24 ol
b_BirdDiversity3 -0.472 0.175 -2.70 ol
b_Payments +0.00093 0.00051 1.81 *

Source: BioMonitor4CAP.
Notel: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of
Parameter Names). Note 2: Negative values of WTA are indicated in blue

This project has received funding from the European Union’s Horizon Europe programme
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Significant WTA/WTP for BioSchemes Indicators (PL weighted Education )
With 95% Confidence Intervals (only statistically significant at 5% level)
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Figure 4. Significant WTA/WTP (Poland — education-weighted)
Source: BioMonitor4CAP.
Note: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of

Parameter Names).

Education weighting, which adjusts for the lower average educational attainment in the Polish farming
population relative to the raw sample, produced similar patterns: a positive coefficient for the highest
soil health level and substantial negative coefficients for high-level birds diversity and beneficial insects
practices. The results suggest that lower-educated farmers require higher compensation for complex
biodiversity measures than the unweighted sample would indicate.

This project has received funding from the European Union’s Horizon Europe programme
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2.3.2.3 Model PL-U — Weighted by Utilised Agricultural Area (UAA)

Table 8. Parameter estimates (Poland, Utilised Agricultural Area (UAA)-weighted)

Parameter Estimate Rob. SE Rob. t-ratio Sig.
b_GreenSpaces?2 -0.044 0.099 -0.45
b_GreenSpaces3 +0.018 0.124 0.15
b_SoilHealth2 —-0.093 0.102 -0.91
b_SoilHealth3 +0.249 0.108 2.30 *x
b_Beneficiallnsects2 -0.296 0.112 —2.65 *E
b_Beneficiallnsects3 -0.234 0.104 -2.25 *E
b_BirdDiversity2 -0.148 0.113 -1.31
b_BirdDiversity3 —-0.500 0.102 -4.92 *Ak
b_Payments +0.00053 0.00033 1.59

Source: BioMonitor4CAP, own calculation.
Notel: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of
Parameter Names). Note2: Negative values of WTA are indicated in blue.

Significant WTA/WTP for BioSchemes Indicators (PL weighted UAA)

With 95% Confidence Intervals (only statistically significant at 5% level)

SQ to BirdDiversity3

SQ to Beneficiallnsects2

SQ to Beneficiallnsects3

Indicator

BirdDiversity2 to BirdDiversity3

SQ to BirdDiversity2

SoilHealth2 to SoilHealth3

-1000

0

1000 2000
WTA/WTP (Units of Payments)

Figure 5. Significant WTA/WTP (Poland — UAA-weighted)

Source: BioMonitor4CAP.

Note: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of
Parameter Names).

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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UAA weighting, which accounts for the highly skewed farm-size distribution in Poland, shows the same
gualitative pattern as the other two models, with a positive coefficient for the highest soil health level
and significant negative coefficients for demanding biodiversity practices. This specification produces
the highest model fit (pseudo-R? = 0.085) and indicates that larger farms require greater compensation
for birds diversity and beneficial insects measures than suggested by the unweighted sample.

2.3.2.4 Summary - Poland

The three weighting schemes produce consistent results. Farmers exhibit positive valuation for
advancing to the highest level of soil health practices (negative incremental WTA ranging from —420 to
—534 EUR/ha/year) and require appreciable compensation for high-level birds diversity and beneficial
insects measure. Weighting, particularly by UAA and education, tends to increase estimated WTA
values relative to an unweighted model, suggesting that the raw sample may somewhat underestimate
compensation needs for the more demanding biodiversity practices.

These findings indicate that payment rates may need to be adjusted upward to encourage uptake of
ambitious bird- and insect-focused measures, while advanced soil health practices appear to benefit
from positive intrinsic motivation once moderate implementation is achieved (Pe'er et al., 2022;
European Commission, 2020).

2.3.3 Finland-Specific Weighted Models (N=100)

Finland provides a contrasting subsample to Poland, characterised by a higher share of organic and
regenerative farming systems, greater prevalence of forested and mixed landscapes, higher average
educational attainment, and a stronger baseline interest in biodiversity practices. The Finnish data
were therefore subjected to the same robustness analysis as Poland, with three Horvitz-Thompson
weighted Conditional Logit models calibrated to national distributions of (i) dominant landscape
structure, (ii) education level, and (iii) utilised agricultural area (UAA). This enables evaluation of
weighting effects in a northern European context and facilitates direct comparison with the Polish
results.

2.3.3.1 Model FI-L — Weighted by Landscape Structure

Table 9. Parameter estimates (Finland, landscape-weighted)

Parameter Estimate Rob. SE Rob. t-ratio Sig.
b_GreenSpaces?2 -0.276 0.142 -1.95 *
b_GreenSpaces3 -0.506 0.178 —-2.85 HEE

b_SoilHealth2 +0.316 0.165 1.92 *
b_SoilHealth3 +0.529 0.203 2.61 rAk
b_Beneficiallnsects2 -0.190 0.132 -1.43
b_Beneficiallnsects3 -0.191 0.136 -1.40
b_BirdDiversity2 +0.071 0.126 0.57
b_BirdDiversity3 -0.692 0.187 -3.71 *EE
b_Payments +0.00386 0.00048 8.02 ok

Source: BioMonitor4CAP.
Note 1: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of
Parameter Names). Note 2: Negative values of WTA are indicated in blue

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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Deliverable D4.2 Socio-economic proofing of agrobiodiversity CAP measure

Significant WTA/WTP for BioSchemes Indicators (FI weighted Landscape )
With 95% Confidence Intervals (only statistically significant at 5% level)
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Figure 6. Significant WTA/WTP (Finland — landscape-weighted)
Source: BioMonitor4CAP.

Note: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of
Parameter Names).

Landscape weighting, reflecting the significant forested component of Finnish farmland, yields positive
coefficients for soil health practices (both levels significant at least at p<0.1) and negative coefficients
for green spaces and the highest birds diversity level. Landscape weighting uses the Horvitz-Thompson
estimator to adjust the sample so that it matches the actual distribution of landscape types in the
Finnish farming population. In reality, Finnish farmland has a significantly higher forested component
than the raw sample suggests (e.g., national data from Eurostat/FADN show forests covering ~70% of
land, with mixed/forested landscapes dominating agricultural areas in northern regions). By up-
weighting respondents from forested/mixed landscapes (which are under-represented in the raw data)
and down-weighting those from purely agricultural ones, the model better captures preferences in a
context where natural habitats are abundant. This adjustment yields the observed positive coefficients
for soil health practices (e.g., B_SoilHealth2 = +0.316, p<0.1; B_SoilHealth3 = +0.529, p<0.01),
corresponding to negative WTA values that indicate intrinsic motivation—farmers are willing to pay
out of pocket to implement these measures, potentially due to easier integration of organic

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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amendments or reduced tillage in forested areas with natural biomass availability. Conversely, the
negative coefficients for green spaces (B_GreenSpaces3 = —0.506, p<0.01) and high bird diversity
(B_BirdDiversity3 = —-0.692, p<0.01) correspond to positive WTA values, reflecting required
compensation, likely due to higher perceived costs or redundancy in already habitat-rich forested
settings, where additional measures like flower strips or nest boxes may yield diminishing returns.

To sum up, the results suggest intrinsic value for soil health bio-schemes (negative WTA indicating
farmers' willingness to pay for advanced levels) and required compensation for more ambitious
landscape and bird-related measures (positive WTA reflecting the need for payments to farmers).

2.3.3.2 Model FI-E — Weighted by Education Level

Table 10. Parameter estimates (Finland, education-weighted)

Parameter Estimate Rob. SE Rob. t-ratio Sig.
b_GreenSpaces?2 -0.131 0.168 -0.78
b_GreenSpaces3 -0.243 0.181 -1.34
b_SoilHealth2 +0.459 0.162 2.83 oAk
b_SoilHealth3 +0.736 0.221 3.32 oAk
b_Beneficiallnsects2 -0.079 0.116 -0.68
b_Beneficiallnsects3 -0.120 0.113 -1.06
b_BirdDiversity2 +0.134 0.109 1.22
b_BirdDiversity3 —-0.658 0.170 -3.87 *xk
b_Payments +0.00359 0.00042 8.63 *Ak

Source: BioMonitor4CAP, own calculation. Note 1: Parameter names follow the attribute-level coding
explained in Annex 4 “Explanation of Parameter Names”. Note 2: Negative values of WTA are indicated
in blue.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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Significant WTA/WTP for BioSchemes Indicators (Fl weighted Education )
With 85% Confidence Intervals (only statistically significant at 5% level)
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Figure 7. Significant WTA/WTP (Finland — education-weighted)

Source: BioMonitor4CAP.
Note: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of
Parameter Names).

Education weighting strengthens the positive coefficients for soil health practices (both medium and
high levels significant at p<0.01) and maintains a significant negative coefficient for the highest bird
diversity level. The pattern indicates relatively strong positive valuation for soil health enhancements
and required compensation for the most demanding bird diversity requirements.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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2.3.3.3 Model FI-U — Weighted by Utilised Agricultural Area (UAA)
Table 11. Parameter estimates (Finland, UAA-weighted)

Parameter Estimate Rob. SE Rob. t-ratio Sig.
b_GreenSpaces2 -0.072 0.140 -0.51 rkx
b_GreenSpaces3 -0.211 0.172 -1.23 rEkx

b_SoilHealth2 +0.366 0.157 2.33 rkx
b_SoilHealth3 +0.575 0.195 2.95 rkx
b_Beneficiallnsects2 -0.104 0.129 -0.81
b_Beneficiallnsects3 -0.135 0.131 -1.03
b_BirdDiversity2 +0.647 0.467 1.39 rEx
b_BirdDiversity3 -0.418 0.391 -1.07 rkx
b_Payments +0.00316 0.00058 5.41 *EK

Source: BioMonitor4CAP, own calculation.

Note: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of

Parameter Names).
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SQ to BirdDiversity3
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Figure 8. Significant WTA/WTP (Finland — UAA-weighted)

Source: BioMonitor4CAP.
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Significant WTA/WTP for BioSchemes Indicators (Fl weighted UAA )
With 95% Confidence Intervals (only statistically significant at 5% level)
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Note: Parameter names follow the attribute-level coding explained in Annex 4 (Explanation of
Parameter Names).

UAA weighting, which accounts for the distribution of farm sizes in Finland, produces positive
coefficients for soil health practices (both levels significant) and a positive (though non-significant)
coefficient for the incremental step from medium to high bird diversity. The highest green spaces level
shows a negative coefficient, while beneficial insects practices remain non-significant. The model
indicates positive valuation for soil health improvements and relatively moderate required
compensation for bird diversity measures compared with this weighting scheme.

2.3.3.4 Summary - Finland

The three weighting schemes for Finland produce broadly consistent results. Farmers exhibit positive
coefficients for soil health practices across all models (generally significant), suggesting favourable
valuation of these measures. Required compensation is primarily associated with higher levels of green
spaces and bird diversity, though the magnitude is lower than in Poland and the incremental step from
medium to high bird diversity is sometimes valued positively. Weighting effects are less pronounced
than in Poland, reflecting the more homogeneous structure of Finnish agriculture (smaller variation in
farm size and education). Overall, the Finnish results indicate generally lower compensation needs for
biodiversity-enhancing practices compared with the Polish subsample, with soil health improvements
receiving the most positive valuation.

2.4 Conclusions

2.4.1 Discussion

The Discrete Choice Experiment conducted in this study provides empirical evidence on European
farmers' preferences for “bio-schemes” - i.e., biodiversity-enhancing farm practices proposed by
BioMonitor4CAP for CAP, addressing 4 spheres of agrobiodiversity: landscape, soil, insects, birds (see
Deliverable 5.2 for details or Annex 1 for short description). The weighted Conditional Logit estimates
for the full multi-country sample, together with the country-specific weighted models for Poland and
Finland, reveal systematic patterns in marginal utilities across the tested attributes. These patterns are
broadly consistent with the existing literature on farmers' participation in voluntary agri-
environmental bio-schemes (Schaub et al., 2023; Schulze et al., 2023; Thomas et al., 2019) while
offering additional insights into the role of practice-specific costs and intrinsic motivation.

The results indicate that soil health bio-schemes exhibit positive economic value (positive utility
coefficients corresponding to negative WTA, meaning that farmers would be willing to pay out of their
own pocket for the transition from medium to high implementation levels. This finding aligns with
evidence that certain conservation practices can generate private benefits (e.g., improved soil
structure, reduced input needs) that offset adoption costs once initial barriers are overcome (Thomas
etal., 2019; Dessart et al., 2019). In contrast, high-level bird diversity and, to a lesser extent, beneficial
insects measures consistently required compensation, reflecting the higher perceived complexity, risk,
and opportunity costs highlighted in recent systematic reviews (Schaub et al., 2023; Schulze et al.,,
2023).

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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The near-zero alternative-specific constant in the constrained models suggests that status quo® bias
was limited when attribute trade-offs are explicitly monetised and a status quo option is included,
supporting the effectiveness of forced-choice DCE designs in agricultural policy contexts (Oehlmann et
al., 2017).

Country-level heterogeneity is pronounced. Polish farmers, even after weighting to national
population distributions, exhibit substantial required compensation for demanding bird diversity and
beneficial insects measures, while showing positive valuation for advancing soil health practices.
Finnish farmers display generally lower compensation requirements and stronger positive coefficients
for soil health attributes. These differences are consistent with structural variation documented by
socio-economic indicators in Annex 2 (e.g., higher organic farming shares and forested landscapes in
Finland, larger conventional cereal sector in Poland) and underscore the need for regionally tailored
CAP instrument design.

The application of Horvitz-Thompson weights in the full-sample model and multiple weighting’
schemes in Poland and Finland demonstrate that preference estimates can be sensitive to sample
composition. In Poland, weighting by utilised agricultural area and education level tends to increase
estimated WTA for Beneficial Insects and Birds Diversity bio-schemes, indicating that the raw sample
may somewhat underestimate compensation needs among larger and less-educated farmers.
Weighting effects are smaller in Finland, reflecting greater structural homogeneity. These results
emphasise the value of probability-based weighting when using convenience samples in multi-country
DCEs to improve the external validity of WTA estimates.

From a policy perspective, the findings suggest that Bio-schemes focused on soil health improvements
may achieve relatively high uptake at moderate payment levels due to apparent intrinsic motivation
(as indicated by relatively low or negative WTA values for soil health bio-schemes), particularly once
farmers commit to medium-intensity practices. Beneficial Insects and Birds Diversity bio-schemes,
especially those requiring high bird diversity outcomes, appear to face greater adoption barriers and
may require higher payment rates or complementary non-monetary support (e.g., advisory services,
risk-sharing mechanisms) to ensure equitable participation across farm types.

Limitations include the stated-preference nature of DCEs, which may not fully capture real-world
implementation constraints, and sample size constraints for smaller countries that precluded separate
weighted analysis. Future research could usefully combine these ex-ante preferences with revealed-
preference data from ongoing eco-scheme implementation and explore more flexible modelling
approaches (e.g., mixed logit or latent class) to further disentangle preference heterogeneity.

® In this study, the status quo option was defined as “no additional measures beyond current practices,” which
may include existing eco-schemes or agri-environmental actions depending on the country context. This ensures
that the baseline reflects farmers’ reported practices rather than an assumption of zero action

7 Weights applied in this study were derived from official sources—Eurostat and national statistical offices of the
respective countries—to reflect distributions of utilised agricultural area and farmer education. While this
approach improves representativeness of convenience samples, weighting cannot address unobserved
heterogeneity and should therefore be interpreted with caution.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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2.4.2 Synthesis

This deliverable (D4.2) has successfully completed the objectives of Task 4.2 by delivering the socio-
economic proofing of results-based agrobiodiversity CAP measures through a large-scale, multi-
country Discrete Choice Experiment.

The core empirical contribution is the clear and robust differentiation between the four biodiversity
attribute groups. Soil health practices are the only attribute for which farmers consistently exhibit
intrinsic value: the incremental transition from medium to high implementation level is systematically
associated with positive utility or negative incremental WTA in the full weighted sample and in all
weighted specifications for Poland and Finland. In contrast, the highest level of bird diversity
enhancement requires substantial financial compensation in every model, with the strongest effects
observed in Poland under UAA and education weighting.

The systematic application of Horvitz-Thompson weights to the full sample and the multiple weighting
schemes (landscape, education, UAA) to the Polish and Finnish subsamples has demonstrated that
preference estimates are sensitive to sample representativeness. In Poland, weighting — especially by
utilised agricultural area — materially increases the estimated compensation required for demanding
bird diversity and beneficial insect measures, confirming that the raw sample under-represents larger
farms with higher opportunity costs. In Finland the weighting effects are smaller but consistently
reinforce the already strong positive valuation of soil health practices.

The socio-economic indicators for social proofing developed in this task (see Annex 2) have proven
highly effective both for constructing reliable weights and for interpreting observed heterogeneity.
They constitute a practical, ready-to-use tool for monitoring future eco-scheme uptake and targeting
across Member States.

From a policy perspective, the results indicate that results-based CAP instruments can be significantly
more effective if designed with attribute-specific incentives in mind. Soil health-focused bio-schemes
benefit from clear intrinsic motivation and behavioural spillovers and can achieve high participation at
moderate payment levels, particularly through progressive structures that reward increasing ambition.
Fauna-oriented measures, especially those targeting high birds diversity outcomes, face considerably
higher adoption barriers and will require substantially higher payment rates than currently offered in
most eco-schemes to ensure equitable participation, particularly among larger and more intensive
farms. While higher WTA values indicate stronger adoption barriers for certain measures, payment
adjustments alone are not sufficient. These barriers should be explored in more detail, as they likely
involve complexity, risk perception, and opportunity costs. In addition, cost assessments for specific
interventions—such as wetland restoration—should complement WTA-based estimates to ensure
realistic and efficient policy design.

The study confirms the value of carefully designed and weighted Discrete Choice Experiments for
generating policy-relevant estimates of farmers’ willingness to accept biodiversity-enhancing
practices. The findings directly support the overall objective of BioMonitor4CAP by providing the socio-
economic evidence base required for the successful development and scaling of advanced
agrobiodiversity monitoring systems and results-based policy instruments in European agriculture.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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2.4.3 Limitations

The analysis relies on stated preferences, which may differ from revealed behaviour in real-world
implementation. Sample sizes for Germany, Austria, and Bulgaria were insufficient for separate
weighted analysis, limiting generalisability for those countries. The convenience-based recruitment,
although corrected through weighting, may retain some residual bias. Finally, the Conditional Logit
specification assumes homogeneity of preferences within subsamples; more flexible models (e.g.,
mixed logit or latent class) could reveal additional segments but were not feasible given identification
constraints in some specifications.

These limitations notwithstanding, the consistency of the main findings across multiple weighting
schemes and the two most contrasting farming systems gives high confidence in the robustness of the
identified patterns and their relevance for CAP policy design.

3. Societal proofing via Hybrid Workshops

3.1 Introduction

Within the BioMonitor4CAP project, socio-economic proofing is operationalised not only through
Discrete Choice Experiments—which assess farmers’ acceptance of biodiversity measures—but also
through the engagement of a broader set of farmland biodiversity stakeholders. Accordingly, the
Hybrid Workshops included agricultural advisors, policymakers, researchers, NGOs, and administrative
experts, from all six countries participating in Task 4.2. These workshops simulated real-world decision-
making processes in which diverse stakeholder groups evaluated the same bio-schemes based on their
own expertise and practical perspectives. By capturing individual preferences, attitudes, and
constraints, this approach enabled a nuanced assessment of factors that could enhance the
attractiveness of biodiversity measures for farmers and promote their wider adoption.

To integrate the feedback from these heterogeneous stakeholder groups across different countries,
we applied the COM-B model, originating from behaviour-change theory rooted in behavioural
psychology and now widely used across behavioural science, public policy, and intervention design.
Understanding and influencing farmer behaviour is essential for the effective implementation of
biodiversity-enhancing agricultural practices. In BioMonitor4CAP, the adoption of proposed bio-
schemes—ranging from agroforestry to other biodiversity-supporting interventions—depends not
only on ecological effectiveness but also on socio-economic feasibility and stakeholder acceptance. To
analyse and guide behavioural change in this context, the COM-B model provides a robust, evidence-
based framework developed by British scientist Susan Michie and her colleagues in 2011 (Michie, van
Stralen & West, 2011).

Overview of the COM-B model and rationale for integrating it into practice analysis

The COM-B model identifies three necessary components for any behaviour (B) to occur: Capability
(C), Opportunity (0), and Motivation (M). By examining these components, researchers and
policymakers can understand the drivers and barriers behind farmers’ decisions and design
interventions that effectively support desired behaviour changes (Figure 9).

R This project has received funding from the European Union’s Horizon Europe programme
el under grant agreement N° 101081964
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The COM-B model has been widely applied in diverse contexts to promote behaviour change, including
health-related issues such as obesity®, smoking cessation®, and physical activity!®, and several
systematic literature reviews have examined existing frameworks like COM-B as useful tools for
designing interventions across sectors®?,

Capability R

Behaviour

Figure 9. Components of the COM-B Model
Source: Michie, van Stralen & West, 2011.

== Capability refers to an individual’s psychological and physical ability to perform a behaviour.
Psychological capability includes knowledge, skills, and mental capacities required to adopt
new practices, while physical capability involves the practical skills or resources needed to
implement them. In the context of BioMonitor4CAP, this might have involved training farmers
in agroforestry management, soil biodiversity monitoring, or other agri-environmental
practices to ensure they feel equipped to participate successfully.

== Opportunity encompasses external factors that facilitate or constrain behaviour. Physical
opportunity includes access to resources, tools, or infrastructure necessary to carry out the
behaviour, whereas social opportunity reflects the influence of social networks, cultural

8 Centre for Public Health Excellence at NICE (UK); National Collaborating Centre for Primary Care (UK). Obesity:
The Prevention, Identification, Assessment and Management of Overweight and Obesity in Adults and Children.
London: National Institute for Health and Clinical Excellence (UK); 2006 Dec. PMID: 22497033.

9 Government of the United Kingdom (2011). Healthy Lives, Healthy People: A Tobacco Control Plan for England
(2011). Department of Health and Social Security, Government of the UK. London.

10 Webb, J., Baker, A., Palmer, T., Hall, A., Ahlquist, A., Darlow, J., Olaniyan, V., Horlock, R., Stewart, D. (2022).
The barriers and facilitators to physical activity in people with a musculoskeletal condition: A rapid review of
reviews using the COM-B model to support intervention development. Public Health in Practice, 3, 100250.
https://doi.org/10.1016/j.puhip.2022.100250

11 Rosério, F., Santos, M.I., Angus, K. et al. (2021). Factors influencing the implementation of screening and brief
interventions for alcohol use in primary care practices: A systematic review using the COM-B system and
Theoretical Domains Framework. Implementation Sciences, 16, 6. https://doi.org/10.1186/s13012-020-01073-0

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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norms, and peer support. For farmers, opportunity might be shaped by access to advisory
services, subsidies, market incentives, or local community acceptance of new practices.

== Motivation represents the internal processes (both reflective and automatic) that drive
behaviour. Reflective motivation involves conscious decision-making, planning, and evaluation
of outcomes, while automatic motivation includes habits, impulses, and emotional responses.
Within BioMonitor4CAP, understanding farmer motivation can help identify which practices
are likely to be adopted voluntarily, which require demonstration of benefits, and which might
be resisted despite technical feasibility.

Since the COM-B model is particularly valuable in the context of socio-economic proofing, our Hybrid
Workshops included questions allowing the assessment of all COM-B elements with respect to 4 bio-
schemes, and 79 farm practices that they involve. By assessing the capabilities, opportunities, and
motivations of farmers—as well as insights from agricultural advisors, policymakers, researchers,
NGOs, and administrative experts—the project can systematically identify potential barriers to
adopting biodiversity measures, anticipate behavioural responses to different policy or incentive
options, and design interventions that enhance both acceptance and effectiveness. Furthermore,
linking COM-B to practical tools such as the Behaviour Change Wheel (Figure 10) allows for translation
of behavioural insights into concrete interventions, including education, training, incentivisation, and
environmental restructuring.
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Figure 10. The Behaviour Change Wheel
Source: Michie, van Stralen & West, 2011.

In sum, integrating the COM-B framework into BioMonitor4CAP provides a structured approach to
understanding how farmers make decisions regarding eco-scheme practices. It enables the project to
move beyond purely ecological or economic assessments and consider the full spectrum of behavioural
determinants, ensuring that recommended measures are not only environmentally effective but also
socially acceptable and economically viable. By targeting the levers of capability, opportunity, and
motivation, the project can foster sustainable adoption of agrobiodiversity practices and support policy
interventions that achieve long-term, measurable impacts on farm-level biodiversity management.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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3.2 Methodology

1. Stakeholder involvement

According to the design outlined in the project the workshops were conducted in the same countries
as in Task 4.1, however with 30-40 farmers per country. It was assumed that engaging stakeholders
from multiple sectors (i.e., farmers, consumers, and local actors) allows the assessment of both
economic and social trade-offs. More precise information on the stakeholders’ involvement is below
in the section on data collection.

2. Bio-schemes and farm practices

The stakeholders were presented with four result-based biodiversity schemes (bio-schemes): Green
Spaces, Soil Health, Beneficial Insects, and Birds Diversity as defined in T5.2. However, they were
presented at the beginning only with a small number of farm practices (only as exemplifications) per
each bio-scheme, because one of the tasks at the Hybrid Workshop was to initiate their creativity and
collect in all countries more ideas on farm practices for each bio-scheme. All in all, the final number of
all practices was 89, after unification and excluding duplicates of the same practices across countries.

3. Data collection methods

Depending on logistical and contextual factors, stakeholder engagement took place either via online
surveys, virtual workshops, or on-site sessions. Across all countries, the target groups included farmers,
agricultural advisors, policymakers, researchers, NGOs, and administrative experts, ensuring a
balanced and representative mix of perspectives.

In Austria, the workshop was implemented as an online survey using a pre-filled bio-scheme form. The
guestionnaire was distributed to 62 respondents, and 29 completed responses were received.
Respondents included 14 females and 15 males, with sectoral representation from academia (16),
farmers/advisors (7), NGOs (1), and administration (5).

In Bulgaria, stakeholder engagement took place through an online workshop, attended by 37
participants divided into two sessions. The group comprised 17 females and 20 males, representing
academia (12), farmers/advisors (14), NGOs (7), and policymakers (4).

In Finland, data collection followed the Austrian approach using an online survey and a pre-filled bio-
scheme form sent to 69 stakeholders. A total of 16 responses were received, with 10 females and 6
males, representing academia (9), farmers/advisors (4), NGOs (4), and administration (1).

In Germany, an on-site workshop was conducted with a small but diverse group of 9 participants,
including agri-environmentalists, business representatives, and NGOs. The gender composition was 5
females and 4 males, with participants from NGOs (2), farmers/advisors (6), and public administration

(1).

In Poland, an on-site workshop gathered 38 participants, including academics, policymakers, advisors,
farmers, NGO members, and private sector representatives. The group consisted of 12 females and 26
males, with sectoral representation from academia (16), farmers/advisors (7), NGOs (3), policymakers
(7), and other/private sector (5).

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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Finally, in Portugal, a two-hour online workshop was held with 37 participants, including academics,
policymakers, advisors, farmers, and NGO representatives. The group comprised 17 females and 20
males, representing academia (12), farmers/advisors (14), NGOs (7), and policymakers (4).

The hybrid workshops and surveys collected detailed, practice-specific data for each of the four bio-
schemes (Birds Diversity, Beneficial Insects, Soil Health, and Green Spaces). For each bio-scheme,
stakeholders provided information on the costs of implementation, potential barriers, opportunities
for adoption, expected benefits, and possible beneficiaries. In some countries, participants identified
up to 60 specific, relevant practices within certain bio-schemes, which created a highly detailed
dataset. To ensure clarity and a smooth COM-B analysis, these practices were grouped by topic and
merged into broader categories or representative practices, maintaining the richness of the
information while facilitating cross-country comparisons and structured analysis. This approach
enabled the collection of both qualitative and quantitative insights, reflecting practical, economic,
ecological, and social dimensions of implementing biodiversity-supporting practices. Overall, the
engagement process ensured wide participation across countries and sectors, creating a robust
foundation for analysing stakeholder attitudes toward bio-schemes and for socio-economic proofing
of the proposed measures.

4. Analytical framework

The analysis of farmer behaviour in the BioMonitor4CAP project draws on the COM-B model, which
links Behaviour (B) to Capability (C), Opportunity (O), and Motivation (M). Given the specific data
collected — biodiversity-supporting farm practices within broader bio-schemes, along with associated
costs, benefits, barriers, and solutions — the COM-B components were reframed to reflect practical
adoption realities (see Table 12 for the logic and examples).

Table 12. Reframed COM-B components for farmer adoption of biodiversity practices

COM-B component

Corresponding “Reframed” Interpretation

Example

Capability (C)

Costs and Barriers = the skills, resources,
knowledge, or effort required to adopt the
practice. High costs or complex requirements
reduce capability (or the reverse capability
needed/ required to implement a practice).

A farmer needs knowledge to
manage flower strips = lack of
knowledge is a “barrier” reducing
capability.

Opportunity (O)

Solutions = external factors or supports that
make adoption easier (policy incentives,
subsidies, technical help); they create an
opportunity to implement a practice.

Extension services or subsidies are
solutions that create the
opportunity to adopt a hedgerow.

Motivation (M)

Benefits - perceived value that drives
willingness to adopt (economic gains,
environmental improvement, social recognition)
and motivates implementation of a practice.

Strengthening soil fertility
increases motivation to regularly
test soil and use precision farming.

Behaviour (B)

Adoption of the practice

The likelihood that the farmer
implements a bio-scheme practice.

Source: BioMonitor4CAP.

4.1 Scoring scale, directionality, and mention frequency
A uniform ordinal scoring scale was established for all COM-B components:
score€{1,2,3,4,5}
where:
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1 = very low (strong barrier / almost no opportunity / very weak benefit)
5 = very high (no or negligible barrier / excellent opportunity / very strong benefit)

Basis of scoring — frequency and emphasis of mentions. Scores are assigned based on the frequency,
intensity, and consistency of mentions across all stakeholder interviews.

For Capability (C), which reflects barriers and costs, fewer mentions of barriers and more mentions
of readiness or ability correspond to higher scores.

For Opportunity (O) and Motivation (M), more frequent and stronger positive mentions (e.g.,
repeated reference to feasible solutions, strong incentives, or clear perceived benefits) correspond to
higher scores.

Conversely, few or no positive mentions, or predominant negative mentions, correspond to lower
scores.

When diverging stakeholder views are present (e.g., NGOs vs. farmers), the median or modal
assessment across groups is used, and qualitative discrepancies are noted.

Directionality rule

All component scores are aligned such that higher values indicate more favourable conditions for
adoption:

For barriers and costs (Capability), high intensity of mentions = low Capability score.

For solutions and benefits (Opportunity, Motivation), high intensity of mentions = high score.

This ensures that all components are positively related to adoption likelihood when combined.

Anchoring examples for interpretation:

C = 5: Barriers rarely mentioned; farmers largely view the practice as feasible and affordable.

C = 3: Barriers moderately mentioned; mixed feasibility perception.

C = 1: Barriers repeatedly and strongly mentioned; practice viewed as unrealistic or too costly.

O = 5: Solutions and enabling conditions frequently mentioned; strong institutional or policy support
evident.

M = 5: Benefits repeatedly emphasised; strong intrinsic or extrinsic motivation observed.

4.2 Component scoring matrix
For each practice, P (e.g., buffer strips, legume leys, hedgerow restoration) produces a row:

Cpe(l, ..., 5}
Op€{l,...,5}
Mp€E{l,...,5}

Each Cp, Op, M5 is the final reconciled score (not an average of coder scores — use the reconciled
value).

4.3 Basic composite: Simple average adoption/ behaviour change (B) likelihood
Define the simple average adoption likelihood for practice P as:

_ Cp+O0p+ Mp
=T

Range: B€E[1,5]
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Interpretation (predefined thresholds used in reporting):
== Low adoption likelihood: 1.00<B<2.50
== Medium: 2.51<B<3.50
== High: 3.51<B<5.00
Assumption: Equal importance of C, O, and M in the basic estimate.

This reframing, along with the COM-B analysis itself for all the bio-schemes recognised, is crucial for
identifying where targeted interventions, incentives, or support mechanisms can be most effective,
ensuring that biodiversity measures are not only ecologically sound but also economically viable and
socially acceptable. Using this mapping, researchers and policymakers can formulate practice-specific
recommendations, highlighting which interventions might maximise adoption and proposing new or
modified interventions tailored to local contexts.

3.3 Results

1. Practice-level analysis (using COM-B)

1.1 Green Spaces

1.1.1 Practices

All 43 green-space-related practices identified by stakeholders in each partner country have been
consolidated into 18 distinct practices by removing duplicates and merging those with very similar
descriptions or names (Table 13).

Table 13. Green Spaces bio-scheme: PRACTICES

Broad category Practice

Vegetation and Planting and maintaining hedgerows (e.g., green hedges, borders, and

habitat hedgerow restoration)

management Establishing and maintaining flower strips (for pollinators and biodiversity
corridors)

Maintaining field margins, unmown edges, and baulks

Planting individual native trees and shrubs (e.g., rows between pastures and
within fields)

Maintaining dead wood and natural landscape features

Sustainable vegetation cutting and grassland management
Agroecological and | Promoting agroforestry and perennial cropping systems

cropping practices | Diversification of crops and intercropping

Creating biodiversity islands and habitat-supporting crops

Improving grazing techniques for ecosystem balance

Shifting from production-focused to ecosystem-creation approaches
Water and riparian | Using and maintaining buffer zones along watercourses and water bodies

zone protection Preserving riparian galleries and natural water areas

Landscape and Preserving and enhancing the landscape mosaic

connectivity Increasing connectivity between habitats

enhancement Micro-consolidation for biodiversity (small-scale habitat restoration)
Land and Managing land excluded from cultivation for biodiversity
infrastructure Maintaining field roads and adjacent habitats

stewardship
Source: BioMonitor4CAP, data collected from hybrid workshops.
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These practices have then been grouped into broader categories based on their similarities:
== Agroecological and cropping practices include measures that integrate biodiversity goals into
productive agricultural systems, such as crop diversification, intercropping, agroforestry, and
the use of habitat-supporting crops to enhance ecosystem services while maintaining or
improving productivity.
== | and and infrastructure stewardship encompasses actions related to the management of non-
productive or marginal areas that still provide ecological value, including maintaining field
roads, managing land excluded from cultivation, and ensuring proper stewardship of semi-
natural habitats.
== Landscape and connectivity enhancement refers to measures that improve ecological
networks, structural diversity, and large-scale habitat coherence, such as creating biodiversity
corridors, increasing connectivity between habitats, and implementing micro-consolidation or
other small-scale habitat restoration strategies.
== \/egetation and habitat management covers actions focused on establishing, maintaining, and
enhancing plant-based habitats that support biodiversity and ecological structure, including
planting hedgerows, flower strips, native trees and shrubs, managing dead wood, and
maintaining field margins and unmanaged grassland areas.
== \Water and riparian zone protection involves actions aimed at maintaining healthy water
ecosystems and buffering impacts on aquatic habitats, such as preserving riparian galleries,
maintaining natural water bodies, and using buffer zones along watercourses to protect water
quality and enhance ecosystem services.
Overall, this categorisation of green spaces-related practices provides a structured framework for
assessing the socio-economic implications of biodiversity-related farm management practices.

1.1.2 Capability (costs and barriers) (C)

According to the COM-B model framework, the identified costs and barriers have been translated into
the capabilities required to initiate, implement, and maintain specific practices. This approach
acknowledges that the costs and barriers recognised by stakeholders often reflect the knowledge,
skills, resources, and effort needed to overcome obstacles that limit the actual adoption of a given
practice.

All green-spaces-related costs and barriers identified by stakeholders in each partner country
individually have been consolidated into 33 distinct capabilities by removing duplicates and merging
those with very similar descriptions or names. These capabilities have then been grouped into seven
broader categories based on their similarities (Table 14).

The seven categories represent the key enabling conditions that influence farmers’ ability to adopt
biodiversity-friendly practices in this particular bio-scheme (“Green Spaces”). Financial and resource
requirements encompass the economic means and stability needed to invest in, manage, and sustain
such measures. Technical knowledge and management skills refer to the practical expertise and
planning capacity necessary for effective implementation and maintenance. Institutional, policy, and
regulatory readiness covers the supportive governance, administrative systems, and regulatory
understanding required for smooth adoption. Land-use and structural conditions address the physical
and spatial arrangements that determine how biodiversity features can be integrated into farming
systems. Environmental and biological resilience relates to the capacity to manage ecological risks
and adapt to variable environmental conditions. Social, cultural, and behavioural preconditions
capture the attitudinal, cultural, and motivational factors shaping farmers’ willingness to engage.
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Finally, collaborative and external engagement factors highlight the importance of partnerships,
communication, and coordination among stakeholders to ensure lasting and collective support for

biodiversity actions.

Table 14. Green Spaces bio-scheme: CAPABILITIES

Broad category

Capability

Financial and
resource capabilities

Adequate funding to cover installation, infrastructure, and start-up investments

Financial means to handle ongoing maintenance, monitoring, and administrative
expenses

Ability to manage short-term yield reductions or delayed returns

Access to credit, subsidies, or compensation mechanisms that mitigate risk

Capacity to evaluate cost—benefit trade-offs and long-term economic viability

Economic flexibility to adapt to market fluctuations and changing input prices

Knowledge,
technical, and
management
capabilities

Understanding of ecological functions and agronomic requirements

Skills for planning, timing, and integrating biodiversity zones into farm operations

Ability to operate and maintain equipment without disrupting production

Familiarity with local conditions and adaptive management techniques

Practical competence for monitoring performance and addressing issues such as
weeds or drainage

Understanding of ecological functions and agronomic requirements

Institutional, policy,
and regulatory
capabilities

Awareness of land-use, environmental, and agricultural regulations

Administrative capacity to manage planning, permitting, reporting, and compliance

Access to clear guidance on eligible measures and CAP-related instruments

Efficient coordination between farmers, agencies, and advisory services to reduce
bureaucracy

Land-use and
structural capabilities

Availability of land that can accommodate non-productive or semi-natural elements

Flexibility in farm layout to integrate features such as hedgerows or buffer strips

Effective land-use planning to minimise opportunity costs

Coordination among neighbouring landholders to manage shared boundaries or
fragmented parcels

Environmental and
biological resilience
capabilities

Ability to prevent or manage pests, diseases, and invasive species

Strategies to cope with droughts, floods, and other weather extremes

Selection of planting designs and species that are adapted to local conditions

Capacity to maintain ecological balance between biodiversity goals and production
needs

Social, cultural, and
behavioural
capabilities

Positive attitudes toward biodiversity and innovation in farming

Alignment with local traditions, community expectations, and peer norms

Engagement in farmer networks and peer learning activities

Motivation to invest effort despite profit-driven or risk-averse mindsets

Recognition of biodiversity as a valued component of farm identity and stewardship

Collaborative and
external engagement
capabilities

Coordination among farmers, advisors, and institutions to share responsibilities and
benefits

Constructive engagement with neighbouring land users to avoid conflicts

Communication of biodiversity benefits to consumers and local communities

Partnerships that enhance collective learning and local problem-solving

Source: BioMonitor4CAP, data collected from hybrid workshops.
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1.1.3 Opportunity (Solutions) (O)

Following the identification of capabilities, the next step involved describing the opportunities
recognised by stakeholders that enable or constrain practice adoption. Capabilities and opportunities
were then systematically linked to highlight where the environment supports or limits the application
of identified capabilities, providing a basis for understanding adoption patterns and informing targeted
interventions (Green Spaces bio-scheme).

All green-spaces-related solutions proposed by stakeholders across partner countries were
consolidated into 19 distinct opportunities by removing duplicates and merging overlapping
descriptions. These opportunities were then organised into five broader thematic categories based on
their functional similarities, providing a structured framework to understand and communicate the
incentives for adopting green practices (Table 15).

Table 15. Green Spaces bio-scheme: OPPORTUNITIES

Broad category Opportunity
Land use planning Spatial planning enables the effective placement of biodiversity features such as
and spatial buffer zones, strips, and shelterbelts
management Adaptive approaches allow tailoring of practices to local and regional contexts
opportunities Coordination of land use enhances both ecological outcomes and operational

efficiency

Financial and CAP payments, cost-sharing schemes, and targeted subsidies create financial
economic leverage for implementation
opportunities Compensation mechanisms mitigate establishment costs and short-term

productivity losses

Incentives linked to restoration or multifunctional land uses strengthen the business
case for biodiversity

Dedicated support for small-scale and diversified farms enhances inclusiveness and

equity
Knowledge, capacity | Rural extension services and advisory programs foster practical know-how
building, and Research dissemination ensures that practices are grounded in evidence and local
extension adaptation
opportunities Awareness-raising and peer learning increase motivation and collective engagement

Stronger knowledge transfer networks support continuous improvement and
community participation

Production and Integrating diverse crops and plant associations enhances resilience and ecological
agroecological performance
opportunities Selecting functional and economically valuable species combines conservation and

income generation

Perennial and multifunctional systems (e.g., hedgerows, agroforestry) promote
productivity alongside ecosystem services

Agroecological innovation supports the alignment of biodiversity goals with farm

profitability
Legal, institutional, Clear, flexible, and coherent regulations facilitate the implementation of buffer
and policy zones, shelterbelts, and related practices
opportunities Removal of policy and legal constraints creates space for experimentation and
scaling up

Institutional alignment between agencies, advisory bodies, and funding programs
enhances long-term support

Source: BioMonitor4CAP, data collected from hybrid workshops.
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These categories represent the external enabling factors — financial, institutional, informational,
spatial, and policy-related — that expand farmers’ opportunities to adopt and maintain biodiversity
measures effectively and sustainably. Strategic and flexible land use planning and spatial
management create the conditions for integrating biodiversity practices efficiently within existing
production systems, ensuring that ecological objectives align with farm operations. Financial and
economic opportunities, including supportive funding mechanisms, cost-sharing schemes, and
targeted incentives, reduce economic barriers and make adoption more feasible and attractive. Access
to knowledge, capacity building, and extension services strengthens farmers’ understanding, skills,
and confidence, fostering informed and competent decision-making. Production and agroecological
opportunities further enhance innovation and diversification, allowing biodiversity practices to
contribute to both environmental resilience and farm productivity. Ultimately, a supportive legal,
institutional, and policy environment legitimises and facilitates biodiversity-friendly management by
removing regulatory barriers and ensuring consistent, long-term support for implementation.

1.1.4 Motivation (Benefits) (M)

Following the identification of opportunities, the next step involved examining how these external
enabling factors influence farmers’ motivation to adopt biodiversity practices. Opportunities and
motivations were then systematically linked to illustrate how supportive environments, incentives, and
contextual conditions enhance or hinder farmers’ willingness and intention to implement the
identified measures. This relationship provides a basis for understanding behavioural drivers of
adoption and for designing targeted strategies that strengthen both the appeal and feasibility of
biodiversity actions.

All green-spaces-related benefits identified by stakeholders across partner countries were
consolidated into 26 distinct motivations by removing duplicates and merging overlapping
descriptions. These motivations were then organised into five broader thematic categories based on
their functional similarities, providing a structured framework to understand and communicate the
incentives for adopting green practices (Table 16).

Table 16. Green Spaces bio-scheme: MOTIVATIONS

Broad category Motivation
Biodiversity and Boost crop yields naturally by attracting pollinators and supporting beneficial insects
habitat that control pests
Enhance farm resilience by creating habitats for wildlife that maintain ecosystem
balance
Access environmental incentives by aligning with EU biodiversity goals and
regulations
Increase land value and landscape diversity, making farms more attractive and
sustainable
Soil and water Protect and enrich soils, preventing erosion and increasing fertility for better crop
benefits growth
Improve water management, increase soil moisture retention, and reduce irrigation
costs
Save money on fertilisers through more efficient nutrient use and reduced leaching
Reduce risks from floods or extreme weather, while contributing to carbon storage
that may attract payments
Turn residues into resources (e.g., soil amendments or bioenergy)

This project has received funding from the European Union’s Horizon Europe programme
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Broad category Motivation
Agronomic and Increase yield stability and overall productivity, reducing losses from environmental
productivity benefits | stress
Create better conditions for livestock, with shading and wind protection, improving
animal welfare
Strengthen crop growth naturally through healthier soils and ecosystem-based pest

protection
Optimise farm microclimates, reducing damage from temperature extremes
Economic and Access to direct payments or subsidies for sustainable practices
operational benefits Generate additional income streams (e.g., agro-tourism or ecosystem service
payments)

Lower operational costs through improved efficiency and reduced chemical inputs
Increase farm profitability by combining ecological and economic benefits

Social, cultural, and Enhance the farm’s aesthetic and cultural value, attracting visitors or community
landscape benefits recognition

Engage local communities through multifunctional land uses, building social support
Preserve traditional landscapes, strengthening local identity and farm heritage
Reduce conflicts with neighbours by establishing buffer zones between conventional
and ecological farmland

Source: BioMonitor4CAP, data collected from hybrid workshops.

Motivations, alongside capability and opportunity, are critical drivers of behaviour. Having identified
and described the key motivational factors, the next step is to assess the likelihood of these practices
being adopted within the bio-scheme.

1.1.5 Behaviour Change calculation (Adoption Likelihood/ Summary) (B)

Table 17. Capability: Categories and frequencies

Proposed Capability Score (1-
Category Frequency 5)
Financial / Investment 20 (11 costs + 9 2.0

barriers)

Technical / Agronomic / Operational 16 (7 costs + 9 barriers) 2.5
Knowledge / Expertise / Capacity 7 (2 costs + 5 barriers) 3.0
Land Use / Opportunity / Productivity 12 (8 costs + 4 barriers) 3.0
Regulatory / Policy / Institutional 7 (1 cost + 6 barriers) 3.0
Social / Cultural / Psychological 5 (0 cost + 5 barriers) 3.0
Delayed / Uncertain Returns 6 (4 costs + 2 barriers) 3.0

Source: BioMonitor4CAP, own calculation.
Combined Capability Score: ~2.90 / 5.00 > Medium-low capability

Result: Capability is medium-low due to high financial and operational barriers.
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Proposed Opportunity Score
Category Frequency (1-5)
Knowledge, Awareness, Capacity 7 4.0
Building
Financial / Economic Incentives 7 4.0
Legal, Policy, Institutional 5 3.0
Land Use and Planning 6 4.0
Agricultural / Production 10 5.0
Source: BioMonitor4CAP, own calculation.
Combined Opportunity Score: ~4.00 / 5.00 - High opportunity
Result: Opportunity is high as multiple feasible solutions exist.
Table 19. Motivations: Categories and frequencies
Proposed Motivation Score
Category Frequency (1-5)
Biodiversity / Ecological 14 5.0
Soil / Water / Nutrient 13 5.0
Crop / Agronomic 11 5.0
Economic / Financial 6 4.0
Landscape / Cultural / Social 5 3.0

Source: BioMonitor4CAP, own calculation.

Combined Motivation Score: ~4.00 / 5.00 - High motivation

Result: Motivation is high, driven by environmental, agronomic, and economic benefits.

Relative Influence Scoring (COM-B)
Average Scores:

== Capability (C): 2.90 (medium-low)

== QOpportunity (O): 4.00 (high)

== Motivation (M): 4.00 (high)
Threshold Categories:

== | ow: 1.00-2.50

== Medium: 2.51-3.50

== High: 3.51-5.00

Result: 3.63 > High behaviour change/ adoption likelihood > Despite moderate-low capability (due
to high costs and operational barriers), strong opportunities and high motivation push overall

adoption likelihood to high.

Table 19. Summary table of scores
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Table 20. Summary table of scores

COM-B Component Score Interpretation

Capability (C) 2.90 | Medium-low: cost and operational barriers limit
adoption

Opportunity (O) 4.00 | High: feasible solutions and incentives exist

Motivation (M) 4.00 | High: clear environmental, agronomic, and financial
benefits

Behaviour Change (B) 3.63 | High: adoption is likely, given opportunity and

(Adoption Likelihood) motivation

Source: BioMonitor4CAP, own calculation.

The COM-B analysis indicates that the adoption of green space bio-scheme-related practices is highly
likely, driven by strong opportunities and motivation, even though some financial, technical, and
operational barriers reduce overall capability. Policy, financial support, knowledge transfer, and
technical guidance are key levers to increase capability and adoption rates further.

1.2 Soil Health

1.2.1 Practices

From the 59 soil health-related practices identified by stakeholders in each partner country, duplicates
were removed and practices with very similar names or descriptions were combined, resulting in a
consolidated list of 29 distinct practices (Table 21).

Table 21. Soil Health bio-scheme: PRACTICES

Broad category Practice
Soil structure and Minimal tillage/ no-till farming systems/ reduced soil mobilisation
tillage Deep tillage/ subsoiling (where appropriate)
management Field levelling and adjusting machinery to reduce compaction

Superficial cutting of scrub/ grass

Covering and Cover crops/ permanent soil cover/ catch crops
organic Organic mulches, manure, compost, or biodynamic preparations
amendments Leaving stubble and crop residues after harvest

Perennial green manure grasses

Improving soil organic matter

Promotion of woodland installation for soil protection
Crop management | Crop rotation/ wider crop rotations/ healthy crop rotation
and rotation Intercropping and planting/ sowing between rows
Agroforestry integration

Viewing the agricultural system as an agroecosystem

Water and Improving water management in fields
drainage Installation of retention basins/ irrigation appropriate to the crop
management Rinsing of drainage ditches

Drainage improvements to the field water balance
Attention to water retention

Soil fertility and Regular soil testing and precision farming
nutrient Optimisation of fertilisation/ regular liming
optimisation Appropriate use of plant protection products

This project has received funding from the European Union’s Horizon Europe programme
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Broad category Practice

Use of nitrogen-fixing plants

Reduction of pesticides and chemical fertilisers

Agroecological and | Regenerative farming and agroecological practices

regenerative Restoration of degraded soils with organic amendments

practices Adaptation of techniques and tools to improve land management

Adapting grazing loads to current needs

Application of biodynamic preparations

Source: BioMonitor4CAP, data collected from hybrid workshops.

These practices have then been grouped into broader categories based on their similarities:

== Soil structure and tillage management include actions that maintain or improve soil physical
health, reduce compaction and erosion, and enhance soil carbon storage. Practices in this
category include minimal or no-till systems, deep tillage/subsoiling when appropriate, field

levelling, and machinery adaptation to limit soil damage.

== Covering and organic amendments encompass measures that protect soil from erosion,
improve fertility, and increase organic matter content. Examples include the use of cover
crops, permanent soil cover, catch crops, mulching, incorporation of compost or manure,
leaving crop residues, and integrating perennial green manures or woodland to support soil

resilience.

== Crop management and rotation refer to practices that optimise nutrient cycling, pest and
disease control, and long-term soil fertility while promoting agroecological diversity. This
includes crop rotation, intercropping, planting between rows, agroforestry, and managing the

agricultural system as an integrated agroecosystem.

== \Nater and drainage management covers actions aimed at improving soil moisture retention,
preventing erosion, and maintaining appropriate field hydrology. Practices include improving

water management, installing retention basins, ensuring irrigation suited to the
maintaining drainage ditches, and enhancing field water balance.

crop,

== Soil fertility and nutrient optimisation include measures that enhance soil nutrient availability
and plant health while reducing dependence on chemical inputs. Examples include regular soil
testing, precision fertilisation, liming, use of nitrogen-fixing plants, and judicious use of

fertilisers and plant protection products.

== Agroecological and regenerative practices refer to holistic management approaches that
restore and maintain soil ecosystem functions, promote long-term resilience, and integrate
regenerative principles. This includes the restoration of degraded soils with organic
amendments, regenerative farming techniques, adaptation of tools and practices to enhance

soil health, and adjusting grazing or cultivation practices according to ecosystem needs.

Overall, this categorisation of soil health-related practices provides a structured framework for
assessing both the ecological and socio-economic implications of sustainable soil management in

agricultural systems.

1.2.2 Capability (costs and barriers) (C)

Using the COM-B model framework, the identified costs and barriers were interpreted in terms of the
capabilities needed to initiate, implement, and sustain specific practices. This approach recognises that
the costs and barriers reported by stakeholders often correspond to the knowledge, skills, resources,
and effort required to overcome obstacles that hinder the adoption of a given practice. All soil health-

under grant agreement N° 101081964
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related costs and barriers identified by stakeholders in each partner country individually have been
consolidated into 27 distinct capabilities by removing duplicates and merging those with very similar
descriptions or names. These capabilities have then been grouped into six broader categories based
on their similarities (Table 22).

Table 22. Soil Health bio-scheme: CAPABILITIES

Broad category Capability

Farm and site Ability to assess and match soil type, crop choice, and field conditions to
adaptation appropriate practices

capabilities

Infrastructure and equipment to support soil management (e.g., drainage,
levelling, direct seeding)

Capacity to optimise field layout and manage fragmented plots

Access to suitable seeds, organic amendments, compost, or other materials

Capability to integrate soil health practices into existing crop rotations and
reduce monoculture limitations

Management of productive area trade-offs to minimise short-term yield

losses
Knowledge, Technical knowledge of soil health practices, crop management, and
expertise, and integrated production systems
advisory Access to advisory services or expert guidance for planning and
capabilities implementation

Knowledge of environmentally sustainable alternatives (e.g., herbicides,
mulching methods)

Skills in planning crop rotations, cover crops, mulching, and soil
amendments

Understanding of regulatory frameworks, policy incentives, and compliance
requirements

Equipment, labour, | Availability of suitable machinery for tillage, seeding, mulching, vegetation
and operational management, and irrigation

capabilities Skilled labour for operational tasks (e.g., sowing, mowing, applying organic
amendments, and managing weeds/ pests)

Logistical capacity to transport and apply seeds, amendments, and other
inputs

Capacity to manage ongoing operational tasks and adjustments during the
adaptation period

Financial and Access to capital for machinery, materials, and labour investments
economic Ability to manage operational costs (e.g., mulching, cover crop maintenance,
management irrigation)

capabilities Risk management strategies for short-term yield losses, market fluctuations,

and cost-yield imbalances
Access to incentives or financial support adapted to farm size, crop type, and
regional conditions

This project has received funding from the European Union’s Horizon Europe programme
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Broad category Capability

Institutional, Ability to navigate administrative and bureaucratic requirements

policy, and Capacity to comply with regulatory standards while optimising soil health
regulatory practices

navigation Knowledge of land tenure limitations and strategies to implement long-term
capabilities practices on leased or short-term land

Understanding of locally tailored support programs and adaptation to the
territorial context

Behavioural, Engagement and motivation to adopt new or non-traditional practices
cultural, and risk Strategies to overcome resistance to change and encourage adoption
management Awareness and management of ecological risks, such as invasive species or
capabilities weed competition

Capacity to evaluate the feasibility of soil health practices within the
production context
Source: BioMonitor4CAP, data collected from hybrid workshops.

The six categories represent the key enabling conditions influencing farmers’ ability to adopt soil
health—friendly practices. Financial and economic management capabilities cover the resources and
risk management needed to invest in and sustain practices, including machinery, labour, inputs, and
short-term adaptation costs. Knowledge, expertise, and advisory capabilities refer to the technical
understanding, planning skills, and access to guidance for effective soil, crop, and integrated
management. Equipment, labour, and operational capabilities include the practical capacity to
implement practices efficiently, with machinery, skilled labour, and logistical planning for sowing,
mulching, vegetation management, and irrigation. Farm and site adaptation capabilities address
physical, biological, and logistical conditions, such as soil type, crop suitability, field layout, input
availability, and productive area management. Institutional, policy, and regulatory navigation
capabilities capture the ability to operate within governance frameworks, comply with standards,
access support programs, and manage tenure or bureaucratic constraints. Behavioural, cultural, and
risk management capabilities highlight the motivation, mindset, and strategies needed to overcome
resistance, manage ecological risks, and ensure feasible adoption.

1.2.3 Opportunity (Solutions) (O)

Following the identification of capabilities, the next step involved describing the opportunities
recognised by stakeholders that enable or constrain practice adoption. Capabilities and opportunities
were then systematically linked to highlight where the environment supports or limits the application
of identified capabilities, providing a basis for understanding adoption patterns and informing targeted
interventions (Soil Health bio-scheme).

All soil health-related solutions identified by stakeholders across partner countries were consolidated
into 19 distinct opportunities by removing duplicates and merging overlapping descriptions. These
opportunities were then organised into five broader thematic categories based on their functional
similarities, providing a structured framework to understand and communicate the incentives for
adopting green practices (Table 23).

These categories represent the key enabling dimensions that support the effective and sustained
implementation of sustainable farming and biodiversity-friendly practices. Strengthening knowledge,
training, and capacity building enhances farmers’ skills and confidence through education, technical
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guidance, and peer-to-peer learning, ensuring that management decisions are informed, adaptive, and
grounded in evidence. Financial and investment support mechanisms —such as subsidies, preferential
loans, and cooperative financing — reduce upfront costs, mitigate economic risks, and encourage long-
term commitment to sustainable practices.

Table 23. Soil Health bio-scheme: OPPORTUNITIES

Broad category Opportunity

Knowledge, Enhance skills through training, education, and practical workshops
training, and Access technical guidance from advisory services or NGOs

capacity building Foster knowledge sharing and farmer-to-farmer networks

Develop research-based best practices for different conditions
Compare the ecosystem impacts of different practices

Showcase “best practice” examples through demonstration plots
Financial and Secure subsidies supporting practice adoption and long-term adaptation
investment support | Access CAP diversification incentives

Obtain preferential loans or other financial support

Collaborate in machinery-sharing cooperatives

Participate in compost networks

Operational and Integrate crops and livestock for improved sustainability

technical measures | Join farmer cooperatives or producer groups

Implement strategies to prevent livestock loss

Receive region- and crop-specific support tailored to local conditions

Market Develop markets for legumes and alternative crops

development and Promote products and build decentralised market structures

economic Engage in biomass trading

incentives Encourage livestock-crop integration for additional revenue streams
Awareness and Run public campaigns highlighting environmental and economic benefits
outreach Raise awareness of potential yield impacts and ecosystem advantages

Source: BioMonitor4CAP, data collected from hybrid workshops.

Operational and technical measures promote integrated and efficient resource use by linking crops
and livestock, improving management systems, and tailoring solutions to local agroecological and
production contexts. Expanding market development and economic incentives create new value
chains, diversify income sources, and reward environmental performance through market-based
mechanisms. Finally, awareness and outreach initiatives foster broader social acceptance and
recognition of the environmental and economic benefits of biodiversity practices, building public
support and reinforcing behavioural change across rural communities. Together, these enabling
factors form a comprehensive framework that empowers farmers to adopt and maintain sustainable
land management practices, aligning economic viability with ecological integrity.

1.1.4 Motivation (Benefits) (M)

Following the identification of opportunities, the next step involved examining how these external
enabling factors influence farmers’ motivation to adopt biodiversity practices. Opportunities and
motivations were then systematically linked to illustrate how supportive environments, incentives, and
contextual conditions enhance or hinder farmers’ willingness and intention to implement the
identified measures. This relationship provides a basis for understanding behavioural drivers of
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adoption and for designing targeted strategies that strengthen both the appeal and feasibility of
biodiversity actions.

All soil health-related benefits identified by stakeholders across partner countries were consolidated
into 26 distinct motivations by removing duplicates and merging overlapping descriptions. These
motivations were then organised into five broader thematic categories based on their functional
similarities, providing a structured framework to understand and communicate the incentives for
adopting soil health-related practices (Table 24).

Table 24. Soil Health bio-scheme: MOTIVATIONS

Broad category

Motivation

Strengthening soil
fertility and
productivity

Builds long-term soil fertility and resilience, supporting stable and higher
yields

Enhances soil structure and biological functioning, ensuring sustained
productivity

Improves crop performance and reduces vulnerability to stress and disease

Reducing input
dependence and
operating costs

Lowers expenditure on fertilisers, pesticides, and fuel through more efficient
resource use

Decreases machinery wear, labour requirements, and overall production
costs

Enhances farm profitability by improving input efficiency and energy savings

Enhancing water
management and
climate resilience

Improves water infiltration, storage, and retention, ensuring better moisture
availability

Reduces erosion, runoff, and nutrient loss, maintaining productive topsoil

Strengthens farm resilience to drought, heavy rainfall, and climate variability

Supporting natural
pest and weed

Encourages natural control of pests and weeds, reducing the need for
chemical treatments

regulation Minimises pest pressure and disease cycles through healthier, balanced soils
Contributes to safer, more sustainable crop protection practices

Enhancing Increases soil biodiversity and supports pollinators and beneficial organisms

biodiversity and Improves overall ecosystem balance and soil ecological health

ecosystem Contributes to wider landscape biodiversity and environmental

functions sustainability

Strengthening
economic stability
and future viability

Improves long-term farm profitability and competitiveness

Builds resilience against input price fluctuations and market risks

Opens opportunities for participation in sustainability-linked markets and
support schemes

Building knowledge
and stewardship

Deepens understanding of soil processes and sustainable management
techniques

Encourages adaptive, informed decision-making based on soil monitoring
and experience

Reinforces farmers’ role as stewards of land and natural resources

Source: BioMonitor4CAP, data collected from hybrid workshops.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964

53



Bio
Monitor
ACAP

Q.
-

Motivations, alongside capability and opportunity, are critical drivers of behaviour. Having identified
and described the key motivational factors, the next step is to assess the likelihood of these practices
being adopted within the bio-scheme.

1.2.5 Behaviour Change calculation (Adoption Likelihood/ Summary) (B)

Table 25. Capability: Categories and frequencies

Proposed Capability Score (1-
Category Frequency 5)
Machinery and Equipment 9 (5 costs + 4 barriers) 2.0
Seed and Inputs 11 (8 costs + 3 2.5
barriers)
Labour / Operational 9 (6 costs + 3 barriers) 3.0
Knowledge / Expertise / Planning 12 (6 costs + 6 2.5
barriers)
Pest / Weed / Disease Management 11 (7 costs + 4 2.0
barriers)
Economic / Market Risks 19 (11 costs + 8 2.0
barriers)
Social / Psychological / Institutional 10 (0 costs + 10 3.0
barriers)

Source: BioMonitor4CAP, own calculation.
Combined Capability Score: ~2.50 / 5.00 > Medium-low capability
Result: Capability is medium-low due to high financial, technical, and knowledge barriers.

Table 26. Opportunities: Categories and frequencies

Proposed Opportunity Score
Category Frequency (1-5)
Knowledge, Training, Capacity Building 11 4.0
Financial / Investment Support 6 4.0
Market / Economic Opportunities 10 4.0
Operational / Technical Solutions 1 3.0

Source: BioMonitor4CAP, own calculation.
Combined Opportunity Score: ~4.00 / 5.00 - High opportunity

Result: Overall Opportunity Score = 4.00 - High opportunity due to multiple feasible solutions and
incentives.

R This project has received funding from the European Union’s Horizon Europe programme
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Table 27. Motivations: Categories and frequencies

Proposed Motivation Score

Category Frequency (1-5)

Soil Structure, Fertility, and Biological 16 5.0
Activity

Water Management / Climate Resilience 9 4.0
Yield / Crop Productivity / Pest Control 7 4.0
Economic / Operational 8 4.0
Biodiversity / Ecosystem Services 4 3.0
Knowledge / Management / Long-term 3 3.0

Source: BioMonitor4CAP, own calculation.

Combined Motivation Score: ~4.20 / 5.00 -> High motivation

Results: Overall Motivation Score = 4.20 - High motivation due to strong agronomic, environmental,
and operational benefits.

Relative Influence Scoring (COM-B)

Average Scores:

== Capability (C): 2.50 (medium-low)

== Qpportunity (O): 4.00 (high)

== Motivation (M): 4.20 (high)

Threshold Categories:
== | ow: 1.00-2.50

== [edium: 2.51-3.50

== High: 3.51-5.00

Result: 3.57 - Medium-High behaviour change/ adoption likelihood - Despite medium-low
capability due to high costs and knowledge gaps, strong opportunities and high motivation push
adoption likelihood to a medium-high level.

Table 28. Summary table of scores

(B) (Adoption

Likelihood)

COM-B Component | Score Interpretation

Capability (C) 2.50 | Medium-low: costs, technical, and knowledge barriers limit
adoption

Opportunity (O) 4.00 | High: feasible solutions, financial support, and market options
exist

Motivation (M) 4.20 | High: soil health, yield, operational, and environmental
benefits motivate adoption

Behaviour Change 3.57 | Medium-High: adoption likely if barriers are mitigated

Source: BioMonitor4CAP, own calculation.

The COM-B analysis indicates that adoption of soil health practices is medium-high, driven by strong
opportunity and motivation. Barriers, primarily financial, technical, and knowledge-related, limit

R This project has received funding from the European Union’s Horizon Europe programme
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capability but can be mitigated through policy support, financial incentives, technical guidance, and
capacity-building programs.

1.3 Beneficial Insects

1.3.1 Practices

From the 43 beneficial insect-related practices identified by stakeholders in each partner country,
duplicates were removed and practices with very similar names or descriptions were combined,

resulting in a consolidated list of 18 distinct practices (Table 29).

Table 29. Beneficial Insects bio-scheme: PRACTICES

Broad category

Practice

Habitat creation
and preservation

Installing nesting aids and insect hotels

Maintaining or creating nesting sites and shelters (e.g., beetle banks,
biodiversity hotspots)

Leaving or promoting dead wood and woody vegetation

Creating or maintaining bare soil patches for ground-nesting species

Preserving existing and/ or creating new habitats, traditional biotopes,
natural pastures, and conservation grasslands

Maintaining habitat continuity through widened field margins and open
forest edges

Maintaining small ponds or places with access to water for insect life-cycle
needs

Floral and
vegetation
management

Planting and maintaining flower strips or flowering meadows

Promoting the cultivation of aromatic, medicinal, or perennial flowering
plants

Encouraging biodiversity in crop fields with flowering or meadow species

Insect-friendly agroforestry practices integrating flowering shrubs or trees

Agroecological and
crop management
practices

Implementing agroforestry systems designed to support insect diversity

Establishing biodiversity islands or beetle banks within crop fields

Maintaining conservation grasslands and long-term fallows for insect refuge

Managing crop mosaics and rotations to support insect habitats year-round

Chemical and
biological pest
management

Reducing or eliminating pesticide use

Using biological plant protection methods and integrated pest management
approaches

Avoiding chemical disturbance of nesting and foraging areas
Source: BioMonitor4CAP, data collected from hybrid workshops.

These practices have been grouped into broader categories based on their similarities:

== Habitat creation and preservation include actions that provide shelter, nesting, or
overwintering sites for beneficial insects, supporting their life cycles and population stability.
Practices in this category include installing insect hotels, maintaining beetle banks or
biodiversity hotspots, leaving dead wood, creating bare soil patches, preserving natural
pastures and conservation grasslands, widening field margins, and maintaining ponds or other
water sources.

== Floral and vegetation management encompasses measures that enhance the availability of
nectar, pollen, or host plants throughout the season. Examples include planting flower strips

This project has received funding from the European Union’s Horizon Europe programme
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or meadows, promoting aromatic or medicinal flowering plants, encouraging biodiversity in
crop fields, and integrating flowering shrubs or trees through insect-friendly agroforestry.
== Agroecological and crop management practices refer to farming strategies that create
favourable ecological conditions for beneficial insects within productive areas. This includes
implementing agroforestry systems, establishing biodiversity islands or beetle banks in fields,
maintaining conservation grasslands and long-term fallows, and managing crop mosaics and
rotations to provide year-round habitats.
== Chemical and biological pest management covers actions that reduce harmful chemical inputs
and support natural pest control. Practices include minimising or eliminating pesticide use,
adopting integrated pest management, and avoiding chemical disturbances of nesting and
foraging areas.
Overall, this categorisation provides a structured framework for promoting insect biodiversity while
integrating ecological principles into agricultural management.

1.3.2 Capability (costs and barriers) (C)

Using the COM-B model framework, the identified costs and barriers were interpreted in terms of the
capabilities needed to initiate, implement, and sustain specific practices. This approach recognises that
the costs and barriers reported by stakeholders often correspond to the knowledge, skills, resources,
and effort required to overcome obstacles that hinder the adoption of a given practice.

All beneficial insects-related costs and barriers identified by stakeholders in each partner country
individually have been consolidated into 27 distinct capabilities by removing duplicates and merging
those with very similar descriptions or names. These capabilities have then been grouped into six
broader categories based on their similarities (Table 30).

Table 30. Beneficial Insects bio-scheme: CAPABILITIES

Broad category Capability
Farm and site Assessing and matching field conditions, crop choice, and habitat
adaptation requirements to support beneficial insects

Infrastructure and equipment for installing and maintaining insect habitats,
flower strips, ponds, and nesting aids

Optimising field layout to integrate habitat elements without obstructing
field operations

Access to materials, including seeds, flowering plants, shrubs, nesting aids,
and water points

Integrating beneficial insect practices into crop rotations and agroforestry
systems while minimising trade-offs

Managing productive area trade-offs to limit short-term yield reductions or
competition for resources

Knowledge, Technical knowledge of beneficial insect ecology, habitat requirements, and
expertise, and agroecological management practices
advisory Access to advisory services, extension programs, or expert guidance for

planning, establishment, and maintenance

Understanding integrated pest management, biological control, and
environmentally sustainable alternatives to chemical inputs

Planning, planting, and managing flower strips, insect hotels, hedgerows,
and other biodiversity-supporting structures

This project has received funding from the European Union’s Horizon Europe programme
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Broad category Capability

Understanding regulatory frameworks, policy incentives, and certification
requirements related to ecological practices

Equipment, labour, | Machinery and tools for habitat creation, vegetation management, and
and operational water provision

Skilled labour for sowing, planting, mowing, installing shelters, and
monitoring insect populations

Logistics for transporting and applying materials for habitat establishment
and maintenance

Managing ongoing operational tasks and adaptive management during
seasonal and annual changes

Financial and Access to capital for establishment, materials, infrastructure, and labour
economic investments
management Managing operational and maintenance costs over the medium to long term

Risk management strategies for potential yield reduction, pest pressures,
and delayed economic returns

Access to incentives, subsidies, or support programs adapted to farm size,
crop type, and regional conditions

Institutional, Navigating administrative and bureaucratic requirements for ecological or
policy, and certified schemes

regulatory Complying with legal, regulatory, and policy standards while optimising
navigation habitat and insect-friendly practices

Understanding land-use limitations and implementing long-term practices
on leased or variable land

Knowledge of region-specific policies, subsidy rules, and constraints
affecting the integration of beneficial insect practices

Behavioural, Engagement and motivation to adopt new or non-traditional practices
cultural, and risk supporting biodiversity
management Overcoming resistance to change and enhancing farmer adoption of insect-

friendly measures

Managing ecological risks, including pest persistence, invasive species, and
habitat trade-offs

Evaluating the feasibility of beneficial insect practices within the farm’s
operational, economic, and ecological context

Source: BioMonitor4CAP, data collected from hybrid workshops.

The six categories capture the essential conditions for adopting Beneficial Insect—friendly practices.
Financial and economic management covers investments in materials, labour, and infrastructure, and
strategies to manage short-term yield trade-offs. Knowledge, expertise, and advisory services include
understanding insect ecology, integrated pest management, and access to guidance. Equipment,
labour, and operational aspects involve planting, habitat maintenance, monitoring, and logistics. Farm
and site adaptation addresses field layout, crop choice, habitat integration, and productive area
management. Institutional, policy, and regulatory navigation relates to compliance with standards,
access to support programs, and managing bureaucratic or tenure constraints. Behavioural, cultural,
and risk management focuses on motivation, overcoming resistance, and managing ecological risks to
ensure feasible long-term adoption.
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1.3.3 Opportunity (Solutions) (O)

Following the identification of capabilities, the next step involved outlining the opportunities identified
by stakeholders that either enable or constrain the adoption of practices. These capabilities and
opportunities were then systematically connected to reveal how the surrounding environment
supports or limits the application of the identified capabilities, forming a basis for understanding
adoption dynamics and designing targeted interventions (Beneficial Insects bio-scheme).

All Beneficial Insect-related solutions identified by stakeholders across partner countries were
consolidated into 25 distinct opportunities by removing duplicates and merging overlapping
descriptions. These opportunities were then organised into five broader thematic categories based on
their functional similarities, providing a structured framework to understand and communicate the
incentives for adopting relevant practices (Table 31).

Table 31. Beneficial Insects bio-scheme: OPPORTUNITIES

Broad category Opportunity

Knowledge Improved transfer of knowledge through advisory services and

transfer, communication

education, and Education and dissemination of research-based and practical knowledge
capacity building Organisation of training workshops, capacity-building sessions, and school-

based environmental education

Provision of technical guidance and rural advisory/ extension services
Sharing of “good practice” examples and peer learning initiatives
Demonstration plots and learning farms to showcase effective practices
Communication campaigns and awareness-raising on biodiversity benefits

Research, Ensuring continuity of long-term ecological and agricultural research
innovation, and Supporting applied and regional studies on pesticide use and beneficial
data continuity insect dynamics

Accelerating research and authorisation of environmentally sustainable
plant protection methods

Integrating consumer demand and market trends into research and
innovation strategies

Financial, Financial assistance and compensation schemes for farmers
economic, and Incentives for biodiversity-friendly or mixed agroforestry systems
policy support Facilitation of access to EU and national rural development funds

Reduction of bureaucracy in accessing support or implementing measures
Policy adjustments to align regional pesticide laws with EU standards
Maintenance of stable, long-term funding for biodiversity actions

Institutional and Support and partnership from NGOs, cooperatives, and local organisations

organisational Integration of advisory, research, and policy actors to coordinate delivery

support Encouragement of public-private cooperation and local stakeholder
networks

Establishment of platforms (e.g., Finnish Pasture Bank) to share resources
and connect actors

Careful planning and proper siting of insect habitats (e.g., hotels, beetle
banks)

This project has received funding from the European Union’s Horizon Europe programme
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Broad category Opportunity

Practical and Leveraging field mosaics and diversified landscapes to maximise ecological

operational value

improvements Practical guidance on habitat maintenance and pest management
Inclusion of consumer perspectives and product value chains in planning

Source: BioMonitor4CAP, data collected from hybrid workshops.

These categories represent the key enabling dimensions that support the effective and lasting
implementation of practices that enhance habitats for beneficial insects within agricultural systems.
Knowledge transfer, education, and capacity building strengthen farmers’ understanding, technical
skills, and motivation through training, advisory services, and demonstration activities, ensuring
informed and adaptive management decisions. Research, innovation, and data continuity sustain
scientific knowledge and practical insights by supporting long-term studies, applied research, and
monitoring to guide evidence-based improvements. Financial, economic, and policy support provide
the incentives, compensation schemes, and regulatory alignment needed to reduce financial barriers
and encourage investment in biodiversity-friendly practices. Institutional and organisational support
fosters collaboration among farmers, advisory services, NGOs, and public authorities, creating
coordinated networks that facilitate knowledge exchange and collective action. Practical and
operational improvements ensure that on-farm measures are effectively planned, well-located, and
tailored to local ecological and production conditions, maximising their environmental benefits.

Together, these enabling opportunities form a comprehensive framework that empowers farmers to
integrate beneficial insect conservation into productive landscapes, aligning ecological enhancement
with farm resilience and sustainable agricultural development.

1.3.4 Motivation (Benefits) (M)

Following the identification of opportunities, the next step examined how these external enabling
factors influence farmers’ motivation to adopt biodiversity-friendly practices. Opportunities and
motivations were then systematically linked to illustrate how supportive environments, incentives, and
contextual conditions shape farmers’ willingness and capacity to implement the identified measures.
This analysis provides a foundation for understanding the behavioural drivers of adoption and for
developing targeted strategies that enhance both the attractiveness and practicality of biodiversity
actions.

All beneficial insect-related benefits identified by stakeholders across partner countries were
consolidated into 16 distinct motivations by removing duplicates and merging overlapping
descriptions. These motivations were then organised into five broader thematic categories based on
their functional similarities, providing a structured framework to understand and communicate the
incentives for adopting beneficial insect-related practices (Tab. 32).

Table 32. Beneficial Insects bio-scheme: MOTIVATIONS

Broad category Motivation

Biodiversity and Promote biodiversity and create habitats for pollinators and natural pest

ecosystem predators

motivation Restore ecological interactions and support functional ecosystems
Contribute to ecosystem resilience and long-term farmland sustainability
Increase pollination services to boost crop yields and quality

This project has received funding from the European Union’s Horizon Europe programme
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Broad category

Motivation

Agricultural
productivity and
crop health
incentives

Benefit from natural pest control, reducing pest outbreaks and crop losses

Reduce dependence on chemical pesticides, lowering input costs and
chemical exposure

Soil, water, and
microclimate
advantages

Improve soil health, structure, and fertility for better crop growth

Enhance water retention and protect against soil erosion

Stabilise microclimate conditions, such as wind protection and moisture
regulation

Economic and
market incentives

Access new or diversified income streams, including premium and certified
products

Reduce input costs for pesticides and fertilisers, achieving long-term cost
savings

Benefit from eco-certification, funding schemes, and other financial support

Improve marketability of crops through healthier, low-residue produce

Social, educational,
and cultural
motivation

Gain educational and awareness-building opportunities for themselves, their
communities, and schools

Enhance landscape aesthetics and farm reputation

Contribute to broader societal appreciation of biodiversity and sustainable
farming

Source: BioMonitor4CAP, data collected from hybrid workshops.

Motivations, together with capabilities and opportunities, are key drivers of farmer behaviour. After
identifying and describing the main motivational factors, the next step is to evaluate the likelihood of
these practices being adopted within the bio-scheme.

1.3.5 Behaviour Change calculation (Adoption Likelihood/ Summary) (B)

Table 33. Capability: Categories and frequencies

Category Frequency Proposed Capability Score (1-
5)

Establishment / Setup Costs 17 (9 costs + 8 2.0
barriers)

Maintenance / Operational Costs 14 (8 costs + 6 2.5
barriers)

Labour / Time / Expertise 12 (4 costs + 8 2.5
barriers)

Land Use / Yield-Related Costs 12 (7 costs + 5 2.5
barriers)

Pest / Risk Management 9 (4 costs + 5 barriers) 3.0

Equipment / Machinery / Technology 5 (3 costs + 2 barriers) 35

Costs

Certification / Administrative / 6 (2 costs + 6 barriers) 3.0

Regulatory Costs

Economic / Income Losses 6 (3 costs + 3 barriers) 3.0

Source: BioMonitor4CAP, own calculation.
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Combined Capability Score: ~2.50 / 5.00 > Medium-low capability

Result: Capability is medium-low due to high establishment, maintenance, labour, and land-use
barriers.

Table 34. Opportunities: Categories and frequencies

Category Frequency Proposed Opportunity Score
(1-5)

Financial and Policy Support 7 4.5

Knowledge, Training, and Advisory 9 5.0

Support

Demonstration and Innovation 5 4.0

Operational and Practical Adjustments 3 3.5

Community Engagement and 4 4.0

Awareness

Market Development and Cooperation 2 3.5

Source: BioMonitor4CAP, own calculation.

Combined Opportunity Score: ~3.90 / 5.00 - High opportunity

Result: Opportunity is high due to financial support, and training/ advisory services are the strongest
enablers, while operational adjustments and market-related solutions are supportive but somewhat

less emphasised.

Table 35. Motivations: Categories and frequencies

Category Frequency Proposed Motivation Score
(1-5)

Biodiversity and Ecosystem Health 16 5.0

Crop Productivity and Pest 10 4.5

Management

Soil and Water Health 6 4.0

Economic and Market Benefits 6 4.0

Educational, Awareness, and Social 6 4.0

Benefits

Microclimate and Environmental 3 3.5

Regulation

Source: BioMonitor4CAP, own calculation.
Combined Motivation Score: ~4.20 / 5.00 - High motivation

Results: Overall Motivation Score = 4.20 -> Motivation is high due to strong agronomic, environmental,
and operational benefits.

Relative Influence Scoring (COM-B)
Average Scores:
== Capability (C): 2.50 (medium-low)
== Qpportunity (0): 4.00 (high)

R This project has received funding from the European Union’s Horizon Europe programme
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== |otivation (M): 4.20 (high)
Threshold Categories:

== | ow: 1.00-2.50

== Medium: 2.51-3.50

== High: 3.51-5.00
Result: 3.53 > Medium-High behaviour change/ adoption likelihood - Despite medium-low
capability due to high costs, labour requirements, and knowledge gaps, strong opportunities and high
motivation push overall adoption likelihood to a medium-high level.

Table 36. Summary table of scores

COM-B Component | Score Interpretation

Capability (C) 2.50 | Medium-low: high costs, labour, and knowledge barriers limit
adoption

Opportunity (O) 3.90 | High: feasible incentives, advisory support, and training exist

Motivation (M) 4.20 | High: clear ecological, agronomic, and economic benefits

Behaviour Change 3.53 | Medium-high: adoption is likely given strong opportunities

(B) (Adoption and motivation, despite moderate-low capability

Likelihood)

Source: BioMonitor4CAP, own calculation.

The COM-B analysis indicates that adoption of the beneficial insects bio-scheme is medium-high,
driven by strong opportunity and motivation. Barriers, primarily financial, technical, and knowledge-
related, limit capability but can be mitigated through policy support, financial incentives, technical
guidance, and capacity-building programs.

1.4 Birds Diversity

1.4.1 Practices

All 56-birds diversity-related practices identified by stakeholders in each partner country have been
consolidated into 24 distinct practices by removing duplicates and merging those with very similar
descriptions or names (Table 37).

Table 37. Birds Diversity bio-scheme: PRACTICES

Broad category Practice
Habitat creation Restoring and maintaining wetlands, peat bogs, and water retention areas
and restoration to support breeding and feeding habitats

Preserving and managing natural habitats such as meadows, open fields,
and habitats along watercourses

Creating ecological corridors, green islands, and habitat connections for
migratory birds

Developing agroforestry systems and field-forest mosaics that combine
trees, shrubs, and crops for habitat diversity

Maintaining and restoring traditional landscape elements such as orchards,
tree rows, stone walls, and old farm buildings that provide nesting or shelter

sites
R This project has received funding from the European Union’s Horizon Europe programme
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Broad category

Practice

Restoring and maintaining wetlands, peat bogs, and water retention areas
to support breeding and feeding habitats

Nesting and shelter
enhancement

Installing and maintaining nest boxes, artificial nesting platforms, and
perches for birds of prey

Preserving and maintaining natural nesting sites in trees, hedgerows, and
traditional structures

Managing field and land-use practices (e.g., timing of mowing, field size,
disturbance control) according to species’ nesting and breeding
requirements

Food resources and
vegetation
management

Establishing and maintaining winter food strips, flower strips, and insect-rich
vegetation to ensure food availability year-round

Managing grasslands through late mowing, reduced grazing intensity, and
leaving unmown patches for seed and insect resources

Promoting spontaneous flora and maintaining plant diversity in meadows
and margins to sustain insect prey

Maintaining hedgerows, shrubs, and field edges as key foraging habitats

Agroecological and
farming practice
adaptation

Reducing or eliminating pesticide use, especially during the breeding season,
to protect food sources and nesting success

Expanding organic or low-input farming systems that support insect and
habitat diversity

Applying bird-friendly mowing and harvesting regimes to prevent nest
destruction

Adapting grazing, crop selection, and plot management to minimise
disturbance and enhance habitat quality

Environmental and
landscape
preservation

Preserving and managing landscape features such as trees, shrubs, and
buffer zones along water bodies

Promoting extensive land use and traditional farming systems that maintain
open landscapes

Maintaining habitat continuity to support migratory and resident bird
populations

Reversing rural land abandonment to conserve open habitats and prevent
habitat loss

Socioeconomic and
cultural
engagement

Promoting eco-tourism and public awareness activities related to bird
diversity and conservation

Encouraging farmer and community participation in biodiversity initiatives
and monitoring programs

Integrating bird diversity goals into local land management and cultural
landscape conservation

Source: BioMonitor4CAP, data collected from hybrid workshops.

These practices have been grouped into broader categories based on their similarities:
== Habitat creation and restoration include actions that establish, restore, or maintain natural
and semi-natural environments essential for bird life. These measures encompass wetland and
peat bog restoration, creation of ecological corridors and green islands, preservation of
meadows and open landscapes, and maintenance of traditional landscape features such as
orchards, tree rows, and stone structures that serve as nesting or perching sites.

This project has received funding from the European Union’s Horizon Europe programme
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== Nesting and shelter enhancement covers practices that provide or protect nesting sites and
shelter opportunities for both resident and migratory bird species. Examples include installing
nest boxes or artificial platforms, maintaining natural nesting structures in trees and
hedgerows, and adapting field operations, mowing schedules, and disturbance management
to breeding cycles.

== Food resource and vegetation management refers to actions that ensure a continuous supply
of seeds, insects, and other food resources throughout the year. This includes establishing
winter food strips and flower strips, promoting spontaneous flora, maintaining hedgerows and
shrubs, managing grasslands with late mowing or unmown patches, and supporting diverse
vegetation that sustains insect populations.

== Agroecological and farming practice adaptation encompasses farming approaches that
integrate bird conservation into productive systems. These practices involve reducing
pesticide use—especially during breeding periods—expanding organic or low-input farming,
adjusting grazing and crop management, and implementing bird-friendly mowing or
harvesting regimes to reduce disturbance and habitat loss.

== Environmental and landscape preservation includes actions aimed at conserving the broader
landscape and its ecological integrity. Examples include maintaining tree and shrub cover,
preserving buffer zones along water bodies, promoting extensive land use, and preventing
rural abandonment to safeguard open habitats and maintain landscape continuity.

== Socioeconomic and cultural engagement highlights measures that connect biodiversity
conservation with local communities and rural economies. These include promoting eco-
tourism, encouraging farmer participation in monitoring and conservation programs, and
integrating bird diversity objectives into cultural landscape management.

Overall, this categorisation of bird-diversity-related practices provides a coherent framework for
assessing both the ecological and socio-economic implications of integrating avian conservation into
agricultural landscapes.

1.4.2 Capability (costs and barriers) (C)

Based on the COM-B model framework, the identified costs and barriers were reframed as the
capacities needed to initiate, implement, and sustain specific practices. This approach recognises that
the challenges perceived by stakeholders often represent the underlying knowledge, skills, resources,
and efforts required to overcome constraints that hinder the practical adoption of these practices.

All bird diversity-related costs and barriers identified by stakeholders in each partner country
individually have been consolidated into 28 distinct capabilities by removing duplicates and merging
those with very similar descriptions or names. These capabilities have then been grouped into six
broader categories based on their similarities (Table 38).

Table 38. Birds Diversity bio-scheme: CAPABILITIES

Broad category Capability
Financial and Secure and manage establishment and maintenance funds (e.g., planting,
economic fencing, irrigation, infrastructure)

Plan budgets for operational costs, labour, and equipment

Conduct cost-benefit analyses for opportunity costs and yield reductions
Access subsidies, compensation schemes, or alternative financing
Manage certification, marketing, and promotional costs

This project has received funding from the European Union’s Horizon Europe programme
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operational, and
logistical

Broad category Capability
Knowledge, Expertise in ecology, habitat restoration, and native species
expertise, and Technical planning and field layout skills
advisory Environmental risk assessment (e.g., ecological traps, water management,
pest control)
Deliver training and advisory support
Conduct systematic monitoring and evaluation of biodiversity outcomes
Technical, Install and maintain habitat infrastructure (e.g., irrigation, nesting boxes,

fencing)

Manage vegetation using labour or specialised tools

Adapt field operations to existing farm structures and machinery constraints

Implement risk management for pests, drought, and habitat protection

Adapt habitats to site-specific conditions (e.g., soil, climate, terrain)

Policy, legal, and
administrative

Navigate bureaucracy, permits, and regulatory requirements

Interpret and comply with legislation and agricultural policies

Integrate measures into operational, state, or regional programs

Manage administration while balancing short-term operational needs with
long-term ecological goals

Social, cultural, and
stakeholder
engagement

Engage farmers and communities to overcome reluctance

Promote cultural acceptability of biodiversity practices

Facilitate adoption in profit-oriented or intensively farmed areas

Stimulate consumer demand and market recognition for biodiversity-
friendly products

Build trust and shift mindsets toward sustainable land use

Risk management
and adaptive
capacity

Anticipate and manage ecological and production risks (e.g., drought, pests,
yield loss, vandalism)

Implement contingency plans and adaptive management strategies

“  Monitor
4CAP

Mitigate financial risk from delayed returns or short-term losses
Monitor and respond to unexpected environmental changes
Source: BioMonitor4CAP, data collected from hybrid workshops.

To enable farmers’ successful implementation of the biodiversity-friendly practices in this bird-
diversity bio-scheme, six categories representing the key capabilities were presented. Financial and
economic capabilities encompass the resources, investment capacity, and budgeting skills required to
establish, maintain, and sustain habitats and related infrastructure. Knowledge, expertise, and
advisory capabilities cover the ecological understanding, technical planning, and monitoring skills
necessary for effective habitat design, species management, and risk assessment. Technical,
operational, and logistical capabilities refer to the practical ability to install and manage habitat
structures, adapt farming operations, and maintain ecological features under site-specific constraints.
Policy, legal, and administrative capabilities capture the governance, regulatory knowledge, and
bureaucratic navigation skills needed to comply with legislation, access support, and integrate
measures within broader agricultural programs. Social, cultural, and stakeholder engagement
capabilities highlight the importance of communication, awareness, and motivation in shaping
farmers’ willingness to adopt biodiversity practices and foster community acceptance. Finally, risk
management and adaptive capacities reflect the ability to anticipate, respond to, and mitigate
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ecological, production, and financial uncertainties, ensuring the resilience and long-term success of
biodiversity interventions.

1.4.3 Opportunity (Solutions) (O)

Following the identification of capabilities, the next step involved describing the opportunities
recognised by stakeholders that enable or constrain practice adoption. Capabilities and opportunities
were then systematically linked to highlight where the environment supports or limits the application
of identified capabilities, providing a basis for understanding adoption patterns and informing targeted
interventions (Birds Diversity bio-scheme).

All bird diversity-related solutions proposed by stakeholders across partner countries were
consolidated into 25 distinct opportunities by removing duplicates and merging overlapping
descriptions. These opportunities were then organised into six broader thematic categories based on
their functional similarities, providing a structured framework to understand and communicate the
incentives for adopting bird diversity practices (Table 39).

Table 39. Birds Diversity bio-scheme: OPPORTUNITIES

Broad category Opportunity

Financial incentives | Compensation for establishment and maintenance costs

and economic CAP/ EU incentives and subsidies

support Premiums for biodiversity-friendly practices (e.g., spatial diversity)
Overcoming precarious or excessive bureaucracy in support programs

Knowledge, Education, training, and practical demonstrations for farmers

education, and Dissemination of research-based best practices

capacity building Rural extension and technical advisory services

Improved knowledge transfer and provision of good examples

Greater awareness of bird species, their ecological importance, and
conservation status

Technical expertise | Expertise and high-quality work from wetland designers or habitat

and habitat design | specialists

Guidance on environmental integration and adaptation of measures
Guidelines, standards, and inclusion of habitats in management plans

Use of compatible land-use planning tools at the landscape scale

Metrics and approaches adapted to regional and production contexts
Policy, regulation, Alignment with the EU Birds Directive and other regulatory frameworks
and governance Integration into good agricultural practices (e.g., measures for lapwing and
skylark)

Monitoring, evaluation, and regulation to ensure compliance
Regionalisation of agricultural support programs (CAP) to match local needs
Collaborative, Demonstration farms and cooperation with organic or experienced farmers
community, and Partnerships and community involvement (e.g., schools and local actors)
social approaches Platforms for farmers to share experiences and foster collective learning
Promotion and marketing of biodiversity-friendly practices to increase
uptake

Promotion of multi-use hedgerows and other multifunctional habitats
Adaptation of measures to local habitats and environmental conditions
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Broad category Opportunity

Ecological and Ensuring landscape-scale integration and connectivity of biodiversity
land-use features

integration

Source: BioMonitor4CAP, data collected from hybrid workshops.

These categories represent the key opportunities that create favourable conditions for farmers to
adopt and sustain biodiversity-friendly practices in the Birds Diversity bio-scheme. Financial and
economic opportunities, including subsidies, compensation schemes, and targeted incentives, reduce
economic barriers and make adoption more feasible and attractive. Knowledge, education, and
capacity-building opportunities, such as training, practical demonstrations, advisory services, and
knowledge transfer, strengthen farmers’ skills, understanding, and confidence, enabling informed and
competent decision-making. Technical and habitat design opportunities ensure that biodiversity
measures are effectively integrated, environmentally adapted, and aligned with regional and farm-
specific conditions. Policy, regulatory, and governance opportunities, including compliance with
directives, inclusion in good agricultural practices, and monitoring frameworks, provide legitimacy and
long-term institutional support. Collaborative and community opportunities foster partnerships, peer
learning, and local engagement, reinforcing social acceptance and collective action. Finally, ecological
and land-use integration opportunities, such as multi-use hedgerows and landscape-scale habitat
planning, enable biodiversity features to coexist efficiently with farm operations, enhancing
environmental resilience while maintaining productive systems.

1.4.4 Motivation (Benefits) (M)

Following the identification of opportunities, the next step involved examining how these external
enabling factors influence farmers’ motivation to adopt biodiversity practices. Opportunities and
motivations were then systematically linked to illustrate how supportive environments, incentives, and
contextual conditions enhance or hinder farmers’ willingness and intention to implement the
identified measures. This relationship provides a basis for understanding behavioural drivers of
adoption and for designing targeted strategies that strengthen both the appeal and feasibility of
biodiversity actions.

All birds’ diversity-related benefits identified by stakeholders across partner countries were
consolidated into 20 distinct motivations by removing duplicates and merging overlapping
descriptions. These motivations were then organised into five broader thematic categories based on
their functional similarities, providing a structured framework to understand and communicate the
incentives for adopting bird diversity-associated practices (Table 40).

Table 40. Birds Diversity bio-scheme: MOTIVATIONS

Broad category Motivation
Biodiversity and Contribute to increased biodiversity on farmland
ecological Support the recovery of threatened species and improve local wildlife
incentives habitats
Create feeding, nesting, and breeding sites for birds and other beneficial
organisms
Enhance habitat and landscape diversity, promoting resilient ecosystems
Soil, water, and Improve soil health and fertility for long-term productivity
climate Reduce soil erosion and nutrient loss, lowering land degradation risks

This project has received funding from the European Union’s Horizon Europe programme
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Broad category

Motivation

management
incentives

Enhance water retention and soil moisture, improving drought resilience

Contribute to carbon sequestration, helping mitigate climate impacts

Improve microclimate and overall environmental resilience on the farm

Pest, pollination,
and resource
efficiency
incentives

Strengthen natural pest control and reduce reliance on chemicals

Support pollinators and beneficial insects, improving crop yields

Reduce long-term input costs through better natural resource use

Optimise use of farm resources for more sustainable production

Economic and
market incentives

Access agri-environmental payments, subsidies, or scheme funding

Gain certification and entry into eco-friendly or niche markets

Diversify income streams and enhance farm profitability through
biodiversity measures

Social, educational,
and image
incentives

Enhance landscape aesthetics and farm heritage value

Increase educational and experiential opportunities for visitors, schools, or
communities

Improve farm image and social recognition, fostering community goodwill

Engage in community and stakeholder collaboration, building social capital

Source: BioMonitor4CAP, data collected from hybrid workshops.

Motivations, together with capabilities and opportunities, play a central role in shaping behaviour.
After identifying and outlining the main motivational factors, the next step is to evaluate the likelihood
that these practices will be adopted within the bio-scheme.

1.4.5 Behaviour (Adoption Likelihood/ Summary) (B)
Table 41. Capability: Categories and frequencies

Category Frequency Proposed Capability Score (1-
5)

Establishment / Investment Costs 11 (6 costs + 5 barriers) 2.0

Maintenance / Operational Costs 9 (5 costs + 4 barriers) 2.5

Knowledge / Expertise / Planning

9 (4 costs + 5 barriers) 2.5

Regulatory / Administrative Costs 8 (4 costs + 4 barriers) 2.0
Land Use / Yield-Related Costs 9 (5 costs + 4 barriers) 2.0
Pest / Risk Management 7 (4 costs + 3 barriers) 2.5
Marketing / Promotion Costs 4 (2 costs + 2 barriers) 3.0
Social / Cultural / Acceptance Barriers 5 (0 costs + 5 barriers) 3.0

Source: BioMonitor4CAP, own calculation.

Combined Capability Score: ~2.40 / 5.00 > Medium-low capability

Result: Capability is medium-low due to high financial, operational, and knowledge barriers, as well
as regulatory and land-use constraints.
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Table 42. Opportunities: Categories and frequencies

Proposed Opportunity Score
Category Frequency (1-5)
Knowledge, Training, and Advisory 8 4.0
Support
Financial Incentives and 5 4.0
Compensation
Demonstration and Community 5 3.5
Approaches
Guidelines, Standards, and Best 4 4.0
Practices
Policy / Regulatory Support 3 3.5
Promotion & Awareness 2 3.0

Source: BioMonitor4CAP, own calculation.
Combined Opportunity Score: ~3.90 / 5.00 - High opportunity

Result: Opportunity is high due to the availability of financial incentives, strong knowledge transfer,
practical guidance, community engagement, and supportive policies.

Table 43. Motivations: Categories and frequencies

Proposed Motivation Score

Category Frequency (1-5)

Biodiversity and Ecosystem Services 10 5.0
Pest / Natural Control 3 4.5
Soil, Water, and Climate Regulation 5 4.0
Economic and Market Benefits 3 4.0
Social, Educational, and Cultural 4 4.0
Benefits

Agriculture / Production Benefits 2 3.5

Source: BioMonitor4CAP, own calculation.
Combined Motivation Score: ~4.20 / 5.00 - High motivation

Result: Motivation is high due to strong ecological, production, educational, and economic benefits
that incentivise adoption.

Relative Influence Scoring (COM-B)
Average Scores:

== Capability (C): 2.40 (medium-low)

== Qpportunity (0): 3.90 (high)

== |otivation (M): 4.20 (high)
Threshold Categories:

== | ow: 1.00-2.50

== Medium: 2.51-3.50

== High: 3.51-5.00
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el under grant agreement N° 101081964

70



Bio
“  Monitor
ACAP

Y /i

Result: 3.50 > Moderate behaviour change/ adoption likelihood - Despite medium-low capability
(due to high financial, operational, and knowledge barriers), strong opportunities and high motivation
push overall adoption likelihood to moderate-high.

Table 44. Summary table of scores

COM-B Component Score Interpretation

Capability (C) 2.40 | Medium-low: financial, operational, and knowledge
barriers limit adoption

Opportunity (O) 3.90 | High: feasible solutions, incentives, and supportive
policies exist

Motivation (M) 4.20 | High: clear ecological, agronomic, educational, and
economic benefits

Behaviour Change (B) 3.50 | Moderate-high: adoption is possible, driven by strong

(Adoption Likelihood) opportunity and motivation despite capability
constraints

Source: BioMonitor4CAP, own calculation.

The COM-B analysis indicates that adoption of the bird diversity bio-scheme-related practices is
highly likely, driven by strong opportunities and motivation, even though some financial, technical,
and operational barriers reduce overall capability. Policy, financial support, knowledge transfer, and
technical guidance are key levers to increase capability and adoption rates further.

1.5 Summary of COM-B results across all bio-schemes

This subchapter summarises the results of the COM-B behavioural assessment conducted for the four
biodiversity-focused bio-schemes: Green Spaces, Soil Health, Beneficial Insects, and Birds Diversity.
The aim is to provide an integrated view of farmers’ capability, opportunity, and motivation to adopt
each type of measure, and to identify shared behavioural drivers and constraints across schemes
(Figure 11 and Table 44).
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Figure 11. Summarised COM-Bs with scorings for all the bio-schemes examined
Source: BioMonitor4CAP, own calculation.

Across all four biodiversity spheres, the overall likelihood of adoption ranges from moderate—high to
high, indicating that stakeholders involved in the hybrid workshops generally view biodiversity-
enhancing practices as feasible, valuable, and compatible with existing agricultural systems. Despite
the differing ecological objectives of each bio-scheme, the combined COM-B scores suggest a broadly
supportive behavioural environment across the wider agricultural and policy landscape.

The highest adoption likelihood is observed for Green Spaces (3.63), which falls within the high
adoption category. This reflects a shared perception across involved stakeholder groups that the
practical requirements for establishing Green Spaces are relatively manageable and that these
interventions deliver clear environmental and operational co-benefits.

Soil Health (3.57) and Beneficial Insects (3.53) follow closely within the medium-high range. Their
slightly lower scores reflect a consensus that soil- and habitat-related interventions are more
technically demanding, often requiring specialised knowledge, targeted management, and additional
resource inputs over time.

Birds Diversity has the lowest adoption likelihood among the four schemes (3.50), though it still sits
within the moderate-high category. Stakeholders attribute this to the more substantial land-use
implications and ongoing maintenance requirements associated with bird-habitat measures, which can
pose practical constraints within existing agricultural and administrative systems.

R This project has received funding from the European Union’s Horizon Europe programme
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Table 45. COM-Bs with scorings for all the bio-schemes examined

Bio-schemes examined

Beneficial
COM-B Component Green Spaces Soil Health Insects Birds Diversity
Capability (C) 2.90 2.50 2.50 2.40
Opportunity (O) 4.00 4.00 3.90 3.90
Motivation (M) 4.00 4.20 4.20 4.20
Behaviour Change (B) 3.63 3.57 3.53 3.50
(Adoption Likelihood)

Source: Own calculation.

Comparative analysis of capability across bio-schemes
Capability emerges as the key differentiator between schemes, with scores ranging from 2.4 to 2.9,
consistently within the medium—low adoption likelihood range.
== Green Spaces have the highest capability score (2.9), reflecting fewer technical requirements
and relatively straightforward integration into farm structures.
== Soil Health and Beneficial Insects (2.5 each) show similar capability constraints, driven by
more frequent labour demands, specialised planning, and potential competition with crop
production.
== Birds Diversity exhibits the most limited capability (2.4), largely due to greater perceived land-
use trade-offs, ongoing habitat maintenance needs, and uncertainty about longer-term
economic returns.
These differences suggest that the more complex, resource-intensive, or maintenance-heavy a bio-
scheme is, the lower its capability score, regardless of motivation or institutional support.

Comparative analysis of opportunity across bio-schemes
Opportunity scores are consistently high across all topics, ranging from 3.9 to 4.0.
== Green Spaces and Soil Health achieve the highest opportunity scores (4.0), reflecting strong
alignment with existing advisory services, available incentives, and flexible implementation
options.
== Beneficial Insects and Birds Diversity show similarly high opportunity levels (3.9), though
these topics may involve more location-specific considerations (e.g., field layout, potential
shading, or resource competition).
Overall, the small differences in opportunity scores suggest that the broader policy, advisory, and
institutional context is already supportive across all biodiversity topics, providing good conditions for
adoption irrespective of the type of measure.

Comparative analysis of motivation across bio-schemes
Motivation is the most consistently strong of all COM-B dimensions, with scores between 4.0 and 4.2.
== Soil Health, Beneficial Insects, and Birds Diversity share the highest motivation level (4.2),
reflecting stakeholders’ strong recognition of the ecological and agronomic benefits of soil
quality, natural pest regulation, and avian biodiversity.
== Green Spaces also show strong motivation (4.0), underpinned by perceived benefits such as
landscape enhancement, erosion control, and improvements in farm-level ecosystem

functioning.
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These scores indicate that farmers are already highly motivated to adopt biodiversity measures,
driven by a combination of environmental values, expected agronomic gains, and long-term cost-
effectiveness. Importantly, motivation levels do not appear to depend on the complexity of the
measure. Even technically demanding schemes (e.g., beneficial insect habitats) score very highly,
underscoring a strong, pre-existing readiness to engage in biodiversity-enhancing practices.

2. Rural community and other beneficiaries

Stakeholders identify a diverse set of beneficiaries from bio-schemes, spanning humans and non-
humans, and ranging from direct participants to those who benefit indirectly through ecosystem
services, cultural, or economic functions (see Table 46).

Table 46. Table Key human and non-human beneficiaries of bio-schemes

Beneficiary Specific Examples Description

Non-Human Wildlife (general), Birds, Small mammals, Species that directly benefit

Direct Pollinators and auxiliary fauna, Plants from improved habitats, food
sources, and ecosystem
management

Non-Human Ecosystem services supported by wildlife and Beneficiaries of ecosystem

Indirect plants (e.g., soil fertility, pollination, functions enabled by healthy

biodiversity maintenance) populations of plants and
animals

Individuals or groups directly
engaged in, or dependent on,
land management and bio-
scheme activities

Individuals and groups
benefiting from ecosystem
services, cultural, educational,
or recreational functions of bio-

Human Direct | Farmers, Beekeepers, Local/rural
communities, Neighbours, Local government
authorities, Agricultural schools, Youth farmer
initiatives (e.g., “Landjugend”)

Researchers, Conservationists /
Environmentalists, Policymakers and
regulators (land-use planners, communal

policy makers), Advisors, Private sector actors,

Human
Indirect

Consumers, Tourists / eco-tourists,
Birdwatchers and wildlife enthusiasts, General
public, Chambers of Agriculture, Other rural
residents, Nurseries of wild seeds and plants,
NGOs / nature organisations, Schools /
educational institutions, Forestry sector,

schemes. They gain indirectly
through improved
environmental quality, research
opportunities, sustainable
resource availability, and
market or tourism benefits

Organic cooperatives
Source: Data collected from hybrid workshops.

Stakeholders identify a broad range of beneficiaries from bio-schemes, spanning multiple scales and
sectors. Non-human beneficiaries include wildlife, pollinators, and plants, which support essential
ecosystem services, while human beneficiaries range from farmers and local communities to
policymakers, researchers, tourists, and the wider public, all deriving direct or indirect social,
economic, and cultural benefits.
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3.4 Conclusions

The hybrid workshops and COM-B behavioural assessment indicate that biodiversity-focused bio-
schemes — covering green spaces, soil health, beneficial insects, and bird diversity — offer substantial
economic and social benefits, while farmers show a generally high readiness to adopt these practices.
Across schemes, farmers’ motivation is strong, opportunities for implementation are favourable, and
capability is the primary differentiating factor in adoption likelihood. These insights allow us to draw
integrated conclusions on socio-economic impacts at multiple scales.

Green Space bio-scheme generates clear economic and social advantages. Economically, it delivers
both direct incentives (subsidies, payments) and indirect gains such as improved soil fertility, erosion
control, and water retention, supporting higher and more stable yields. Ecosystem services — including
pollination, natural pest control, and carbon sequestration — further enhance productivity and
resilience, while opening opportunities for eco-tourism and landscape-based enterprises. Socially,
green spaces strengthen community cohesion, foster participatory stewardship, and enhance cultural
and landscape values. Multifunctional benefits such as microclimate regulation, shading for livestock,
aesthetic enhancement, and flood mitigation improve quality of life and reinforce local identity.

Bio-scheme focused on Soil Health provide both immediate and long-term economic returns by
reducing dependency on chemical inputs, lowering operational costs, and supporting stable, higher
yields. Indirect benefits include improved nutrient cycling, water retention, and carbon sequestration,
contributing to resilient and sustainable agricultural landscapes. Socially, these practices enhance
environmental awareness, community engagement, and stewardship, improve food quality and
nutrition, and connect farmers with traditional and sustainable land management practices. They also
support broader societal goals such as climate adaptation, ecosystem resilience, and public health.

Implementing bio-scheme Beneficial Insects creates economic value through natural pest control,
enhanced pollination, and yield stability, reducing chemical input costs and promoting safer food
systems. Opportunities for income diversification arise via eco-labels, funding incentives, and
certification schemes. Socially, these practices foster community education, strengthen local
networks, and promote environmental responsibility. Habitat creation enhances landscape
heterogeneity, aesthetic appeal, and multifunctional green spaces, supporting well-being, cultural
identity, and ecological literacy at local and regional levels.

Birds Diversity bio-scheme delivers economic gains by improving natural pest control, pollination, and
soil and water management, lowering operational costs, and supporting agricultural productivity. They
also create market opportunities for eco-friendly or certified products and contribute indirectly to
carbon sequestration and climate adaptation. Social benefits include heightened community
engagement, experiential learning, cultural heritage preservation, and stronger connections to natural
landscapes. By fostering environmental stewardship, knowledge exchange, and safer food production,
these schemes support resilient, vibrant communities.

Discussion: Pesticide reduction strategies across bio-schemes and countries
The stakeholder workshops highlighted that reducing pesticide use is a central component of

implementing biodiversity-enhancing bio-schemes. Across all partner countries - the benefits, barriers,
and opportunities of pesticide reduction were consistently emphasized by stakeholders.

This project has received funding from the European Union’s Horizon Europe programme
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Benefits and opportunities

Stakeholders identified multiple ecological, agronomic, and socio-economic benefits associated with
reducing pesticide use:

e Ecological benefits: Enhanced biodiversity, stronger populations of beneficial insects,
improved soil health, and restoration of ecological interactions supporting birds and other
wildlife (notably in BD and Bl schemes).

e Agronomic and economic benefits: Reduced costs of chemical plant protection products
over time, improved nutrient availability, reduced soil erosion, healthier crops, and
opportunities for certification and marketing of low-pesticide or organic produce.

e Societal benefits: Safer food for consumers, increased awareness of sustainable practices,
and positive impacts on rural communities and society at large.

For instance, in Portugal (SH), reduced pesticide use improves soil organic matter, nutrient availability,
and overall ecosystem services, while in Poland (BI), it enhances food quality and supports healthier
ecosystems. In Finland, both BD and Bl schemes showed that reduction practices align well with
existing agricultural calendars, minimizing major barriers while boosting certification opportunities and
natural pest control.

Barriers and costs
Despite clear benefits, stakeholders consistently reported significant challenges to adoption:

e Economic and yield risks: Many countries reported potential short- to medium-term yield
reductions (e.g., BD in PL, BG, and ID), higher operational costs, and upfront investment in
alternative pest management strategies.

e Technical and knowledge constraints: Implementation often requires planning, technical
expertise, pest monitoring, mechanical weeding, and certification procedures. Lack of trained
personnel and limited availability of effective biological control agents were noted in several
countries (e.g., ID, PL, BG).

e Behavioural and systemic barriers: Resistance to change, mindset challenges, pressure for
agricultural intensification, and dependence on chemical inputs were repeatedly highlighted.
Market pressures for “perfect” crops or high yields can conflict with the adoption of low-
pesticide practices.

e Policy and administrative limitations: In some regions, short-term eco-schemes, limited
enforcement of alternatives, and gaps in advisory services constrain adoption (notably GE
and BG).

This project has received funding from the European Union’s Horizon Europe programme
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Supporting measures and stakeholder roles

Stakeholders across all countries emphasized that effective implementation requires complementary
measures:

e Technical and financial support: Rural extension services, advisory support, subsidies, and
access to demonstration farms are critical for overcoming both knowledge gaps and
economic risks.

e Research and innovation: Development of alternative plant protection technologies, testing
of region-specific biocontrol agents, and long-term ecological research help reduce
uncertainty and improve farmer confidence.

e Policy and incentives: Agri-environmental schemes, CAP eco-scheme incentives, and
regulations supporting organic or low-pesticide systems were repeatedly cited as enablers.

e Collaboration with broader beneficiaries: Beyond farmers, beneficiaries include rural
communities, consumers, beekeepers, wildlife enthusiasts, and the private sector (e.g.,
suppliers of biological control products). Multi-stakeholder engagement ensures both
adoption and societal benefits.

Cross-Country Insights

e High alignment between benefits and opportunities: Across all partner countries, the
ecological and societal benefits of pesticide reduction are widely recognized, particularly for
Birds Diversity and Beneficial Insects schemes.

e Variation in barriers: While countries like Finland face relatively few operational barriers,
others, such as Bulgaria and Poland, report stronger economic and knowledge-based
challenges.

e Tailored support is critical: Adoption success is contingent on adapting strategies to local
ecological, economic, and social conditions, with active support from advisory services,
research institutions, and policy mechanisms.

Pesticide reduction is a cornerstone for biodiversity-focused bio-schemes, offering multiple ecological,
economic, and societal benefits. However, adoption is constrained by economic, technical, and
behavioural barriers, which vary across countries. Targeted support measures—technical assistance,
financial incentives, policy frameworks, and multi-stakeholder engagement—are essential to enable
implementation and maximize both environmental and societal outcomes.

Across all bio-schemes, adoption is supported by high motivation and favourable opportunities, while
differences in capability-driven by technical complexity or maintenance requirements, moderate
adoption likelihood. Collectively, the schemes:
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== Strengthen economic resilience through reduced input costs, diversified incomes, and more
stable productivity.

== Enhance social well-being via community engagement, environmental awareness, and
reinforcement of cultural and landscape values.

== Support ecosystem sustainability by maintaining soil health, promoting biodiversity, and
delivering multifunctional landscape services.

The workshop findings highlight that bio-schemes provide a holistic, scalable framework for
sustainable agriculture: integrating economic incentives with social, cultural, and environmental
benefits. Adoption of these measures not only improves farm-level outcomes but also contributes to
resilient landscapes and thriving rural communities, aligning local practice with broader EU biodiversity
and sustainability strategies.

3.5 Policy Implications from the COM-B Assessment

The COM-B analysis carried out across the four bio-schemes—green spaces, soil health, beneficial
insects, and birds diversity—reveals a consistent behavioural pattern with clear implications for CAP
design and the practical deployment of biodiversity measures. The findings indicate that motivation
and opportunity for adoption are high across all schemes, while capability remains the main
constraint. This creates a clear and actionable roadmap for policy-makers.

Farmers consistently face the same capability barriers: financial constraints (especially for green
spaces and birds diversity), technical and operational challenges (notably for soil health and beneficial
insects), and knowledge gaps affecting all bio-schemes. Addressing these constraints should be the
primary policy focus. This requires targeted financial support (higher payments, start-up grants, risk-
sharing tools), stronger technical assistance (extension services, ecological advisory support, digital
decision tools), and structured knowledge-building through demonstration farms and peer-learning
networks.

Opportunity conditions—payments, advice, regulatory clarity, and flexibility—are already strong but
must be kept stable, predictable, and easy to access. Simplifying administrative procedures and
enabling farm-specific and landscape-scale implementation (important for beneficial-insect corridors
and bird habitats) will help maintain these favourable conditions.

Motivation is the strongest COM-B dimension across all schemes: farmers value soil regeneration,
natural pest control, landscape quality, biodiversity, and long-term resilience. Policy can leverage this
by communicating tangible benefits, supporting best-practice visibility (certification, awards), and
offering monitoring tools that make ecological gains visible.

Overall, capability-building represents the highest-impact lever for the CAP. Farmers are willing and
institutionally supported to adopt biodiversity-enhancing measures, but they need the financial,
technical, and knowledge capacity to implement them confidently and at scale. Strengthening
capability across all four bio-schemes is the most effective route to advancing biodiversity outcomes
under the future CAP.
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Annex 1. Overview of four bio-schemes validated through societal proofing

Bio-schemes

What is it and how does it support
biodiversity?

Indicators and monitoring
methods

Examples of on-farm
activities

Green Spaces

Maintenance of permanent
vegetation and landscape elements.

Increases habitat for wildlife and
insects, protects soil from erosion,
improves water retention and
ecosystem stability.

LAl leaf area index
shows how much green
vegetation is present in an
area. The higher the index,
the better the
environmental quality

 planting hedges

e planting flower strips

* maintenance of unmown
field margins

* planting of individual
trees and shrubs

pests, reducing chemicals.

Helps natural plant protection and
increases pollination, resulting in
better yields.

Healthy Soil [Using practices that improve the Soil biodiversity integrity | * minimum ploughing
structure, biological activity and index eBll (based on « intercropping and catch
fertility of the soil. eDNA) crops

assesses the status of » mulching, manure and
Healthy soil means better yields, microorganisms and small compost
greater resistance to drought and organisms in the soil that | e agro-ecological practices
disease and more life underground are important for yield
Beneficial |Creating conditions for beneficial MIDI metacoded insect e installation of insect
Insects insects and natural enemies of diversity indicator hotels

combines traditional traps
with DNA analysis to assess
the number and diversity
of beneficial insects

e leaving dead wood

e creation of bare soil
patches

* reduction of pesticides

 flower strips

Birds Diversity

Protecting habitats for songbirds
and insectivores, important for the
health of the landscape.

Birds indicate good environmental
quality and help reduce pests.

AADI Acoustic Birds
Diversity Index
Measurement of the
diversity and number of
birdsongs in the landscape,
using sound-recording
microphones

* preservation of trees,
shrubs and edges

 reduction in pesticide use

e development of
agroforestry

* preservation of habitats
next to watercourses and
meadows

Source: BioMonitor4CAP.

Annex 2. Socio-economic indicators for social proofing of biodiversity measures

For the purposes of BioMonitor4CAP Task 4.2, we propose a set of socio-economic indicators related
to the implementation of bio-schemes. The indicators may be computed at the aggregate level for all
countries or disaggregated to reflect country-specific analyses.

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964
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No Indicators Formula Interpretation Value
1 SAB  (Share ho k Share of surveyed farmers | 87.98%

(Share SAB = ~100% urvey °
Adopted Bio-scheme) n who at least once chose a
- Share of | \where: variant other than the
respondents who status quo; (%)
have adopted atleast | K — number  of
one bio-scheme respondents who have
adopted at least one
bio-scheme
n— total number of
respondents
2 SAPR (Share  who SAPP = ]_100% Share of su.rveyed farmers | 71.76%
Applied Pro- n who applied for pro-
environmental where: environmental payments
Payments) — Share of | in the past; (%)
respondents  who |/ ~— ~number  of
have applied for respondents who have
support for  pro- applied for pro-
environmental environmental
payments in the past | Payments in the past
n — total number of
respondents
3 SCP (Share of Cereal l Share of surveyed farmers | 29.39%
(Share of SCP =—100% yeatrarmer °
Production) — Share n whose food production is
of respondents, where: dominated by cereal; (%)
among whom cereal
production Il - number of
dominates respondents  whose
food production is
dominated by cereal
n — total number of
respondents
4 SPC Share o) l Share of surveyed farmers | 17.56%
( F1 spe = Z100% yeatarmer °
Permanent Crops) — n whose food production is
Share of | \where: dominated by permanent
respondents, among crops; (%)
whom  permanent I = number of
crops production respondents  whose
dominates food production is
dominated by
permanent crops
n — total number of
respondents
i This project has received funding from the European Union’s Horizon Europe programme
el under grant agreement N° 101081964
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No Indicators Formula Interpretation Value
5 Svp (Share of Svp 21100% Share of surveyed faltmer's 4.01%
Vegetable n whose food production is
Production) — Share where: dominated by vegetables;
of respondents, (%)
among whom | { = number of
vegetable production | respondents  whose
dominates food production s
dominated by
vegetables
n — total number of
respondents
6 SFN (Share of Fruit SFN 21100% Share of surveyed farmer.s 4.58%
and Nuts) — Share of n whose food production is
respondents, among where: dominated by fruits and
whom fruit and nuts nuts; (%)
production l -  number of
dominates respondents  whose
production is
dominated by fruits
and nuts
n — total number of
respondents
7 SMCL  (Share of _ l 0 Share of surveyed farmers | 21.95%
Mixed Crop and SMCL = ZlOOA) whose food production is
Livestock) —Share of | |, hare: dominated by mixed crop
respondents, among and livestock; (%)
whom mixed crop |l — number of
and livestock | respondents  whose
production production is
dominates dominated by mixed
crop and livestock
n — total number of
respondents
8 SPP (Sh Poult l Sh f df 1.15%
(- qre of Poultry SPP = 2100% are of surveye armers 6
Production) — Share n whose food production is
of respondents, |\ here: dominated by poultry; (%)
among whom poultry
production Il - number of
dominates respondents  whose
production is
dominated by poultry
n — total number of
respondents

This project has received funding from the European Union’s Horizon Europe programme
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No Indicators Formula Interpretation Value
9 AAT (Average Age of xta; Average age of surveyed | 44.26
Total) — Average age AAT:T farmers in the entire
of total population where: population; (years)
a;— age of the i-th
respondent
n — total number of
respondents
10 | SCPS (Share of l Share of surveyed farmers | 31.87%
Conventional SCPS = 1_1100% whose production system
Production System) — where: is dominated by
Share of conventional production;
respondents, among | [ = number of | (o)
whom conventional | respondents  whose
production  system production system s
dominates dominated by
conventional
production
n — total number of
respondents
11 | SCOS  (Share  of sCoS = £100% Share of surveyed farmers | 19.85%
Certified Organic n whose production system
System) — Share of | where: is dominated by certified
respondents, among | | _  ,umber of | Organic production; (%)
whom certif.ied respondents  whose
organic  production | , oquction system is
system dominates dominated by certified
organic production
n — total number of
respondents
12 | SMPS  (Share of l Share of surveyed farmers | 13.36%
Mixed Production SMPS = n 100% whose production system
System) — Share of |\ bore. is dominated by mixed
respondents, among production; (%)
whom mixed | I — number of
production  system respondents  whose
dominates production system s
dominated by mixed
production
n — total number of
respondents

This project has received funding from the European Union’s Horizon Europe programme
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No Indicators Formula Interpretation Value
13 | SALL (Share of l Share of surveyed farmers | 47.52%
Agricultural ~ Land SALL =Z100% whose  landscape s
Landscape) — Share where: dominated by agricultural
of respondents, land; (%)
among whom | { = number of
agricultural land | respondents  whose
landscape dominates | landscape is
dominated by
agricultural land
n — total number of
respondents
14 | SMPL  (Share of l Share of surveyed farmers | 11.26%
Agricultural ~ Land SMPL =1_1100% whose  landscape s
Landscape) — Share where: dominated by meadows
of respondents, and pastures; (%)
among whom | I — number of
meadows and | respondents  whose
pastures landscape | landscape is
dominates dominated by
meadows and pastures
n — total number of
respondents
15 | SWAL (Share of [ Share of surveyed farmers | 8.40%
Wooded Areas SWAL =Z100% whose  landscape is
Landscape) - Share | |, here: dominated by wooded
of respondents, areas; (%)
among whom | I — number of
wooded areas | respondents  whose
landscape dominates | landscape is
dominated by wooded
areas
n — total number of
respondents
16 | SWL (Share of SWL 21100% Share of surveyed farmer's 0.57%
Wetlands Landscape) n whose  landscape is
- Share of where: dominated by wetlands;
respondents, among (%)
whom wetlands | ! — number  of
landscape dominates | respondents  whose
landscape is
dominated by
wetlands
n — total number of
respondents

This project has received funding from the European Union’s Horizon Europe programme
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No Indicators Formula Interpretation Value
17 | SML (Share of Mixed SML = 1100% Share of surveyed farmer's 25.19%
Landscape) — Share n whose  landscape is
of respondents, where: dominated by mixed
among whom mixed landscape; (%)
landscape dominates | [ = number of
respondents  whose
landscape is
dominated by mixed
landscape
n — total number of
respondents
18 | SUAL (Share of Urban SUAL 21100% Share of surveyed farmers 0.76%
Areas Landscape) — n whose  landscape is
Share of where: dominated by urban
respondents, among areas; (%)
whom urban areas |l — ~number of
landscape dominates | respondents  whose
landscape is
dominated by urban
areas
n — total number of
respondents
19 | Bl (Bio-schemes anﬂ Share of surveyed farmers | 66.41%
Interest  Index) — n who are strongly (4) or
Share of farmers that | |, hare: very strongly (5)
are strongly or very interested in
strongly interested in | K — number  of | i plementation of bio-
implementation  of | respondents who are | schemes; (%)
bio-schemes strongly interested in
implementation of bio-
schemes
Il - number of
respondents who are
vert strongly
interested in
implementation of bio-
schemes
n — total number of
respondents
20 | AAIB (Average Age of AAIB Average age of surveyed | 43.89
Interested in Bio- xia;+ Z;n b; farmers who are strongly
schemes) — Average - a+m (4) or very strongly (5)
age of respondents . interested in
where:
who are strongly or
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No Indicators Formula Interpretation Value
very strongly | a; — age of the i-th | implementation of bio-
interested in | respondent who is | schemes; (years)
implementation  of | strongly interested in
bio-schemes implementation of bio-

schemes

b; — age of the j-th

respondent who s

very strongly

interested in

implementation of bio-

schemes

n  — number of

respondents who are

strongly interested in

implementation of bio-

schemes

m — number of

respondents who are

very strongly

interested in

implementation of bio-

schemes

21 | BPMI  (Bio-schemes k+1 Share of surveyed farmers | 62.60%
. BPMI] = —— i

Policy Measures n who find strong (4) or very
Index) — Share of |, here: strongl(5) need of policy
farmers that find the measures that support
strong or very strong | K — number  of |y plementation of bio-
need of policy | fespondents who find | schemes; (%)
measures that | strong need of policy
support bio-schemes | Measures that support

bio-schemes

Il - number of

respondents who find

very strong need of

policy measures that

support bio-schemes

n — total number of

respondents

22 | AASPM (Average Age AASPM Average age of surveyed | 43.92
of Supporters of Xia; ‘|‘Z’j71 b; farmers who find strong
Policy Measures) — - a+m (4) or very strong (5) need
Average age of where: of policy measures that
respondents who
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No Indicators Formula Interpretation Value
find strong or very | a; — age of the i-th | support bio-schemes;
strong need of policy | respondent who finds | (years)
measures that | strong need of policy
support bio-schemes | measures that support

of bio-schemes

b; — age of the i-th
respondent who finds
very strong need of
policy measures that
support of bio-
schemes

n  — number of
respondents who find
strong need of policy
measures that support
bio-schemes

m — number of
respondents who find
very strong need of
policy measures that
support bio-schemes

23 | IEGS  (Index  of IEGSzﬂ Share of surveyed farmers | 54.20%
Easiness of Green n who find the bio-scheme
Spaces) — Share of | \bare: “green spaces” easy (2) or
farmers that find the very easy (1) in
bio-scheme  “green k- number of implementation; (%)
spaces” easy or very | respondents who find
easy in | the bio-scheme “green
implementation spaces”  easy in

implementation

Il - number of
respondents who find
the bio-scheme “green
spaces” very easy in
implementation

n — total number of
respondents

24 | AAGSE (Average Age AAGSE Average age of surveyed | 46.29
of Green Spaces Yia;+ Z}ﬂ b; farmers who find the bio-
Easiness) — Average - a+m scheme “green spaces”
age of respondents where: easy (2) or very easy (1) in
who find the bio- implementation; (years)
scheme “green
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spaces” easy or very | a; — age of the i-th
easy in | respondent who finds
implementation the bio-scheme “green
spaces” easy in
implementation
b; — age of the j-th
respondent who finds
the bio-scheme “green
spaces” very easy in
implementation
n - number of
respondents who find
the bio-scheme “green
spaces” easy in
implementation
m - number of
respondents who find
the bio-scheme “green
spaces” very easy in
implementation
25 | IESH  (Index  of IESHzﬂ Share of surveyed farmers | 58.59%
Easiness  of  Soil n who find the bio-scheme
Health) — Share of | , hare: “soil health” easy (2) or
farmers that find the very easy (1) in
bio-scheme “soil | K = number of | implementation; (%)
health” easy or very respondents who find
easy in | the bio-scheme “soil
implementation health”  easy in
implementation
Il -  number of
respondents who find
the bio-scheme “soil
health” very easy in
implementation
n — total number of
respondents
26 | AASHE (Average Age AASHE Average age of surveyed | 46.38
of Soil  Health Yia;+Xj'b; | farmers who find the bio-
Easiness) — Average - a+m scheme “soil health” easy
age of respondents where: (2) or very easy (1) in
who find the bio- implementation; (years)
scheme “soil health” | a; — age of the i-th
respondent who finds
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easy or very easy in | the bio-scheme “soil
implementation health” easy in
implementation
b; — age of the j-th
respondent who finds
the bio-scheme “soil
health” very easy in
implementation
n  — number of
respondents who find
the bio-scheme “soil
health” easy in
implementation
m - number of
respondents who find
the bio-scheme “soil
health” very easy in
implementation
27 | IEBI (Index  of IEBlzﬂ Share of surveyed farmers | 51.15%
Easiness of Beneficial n who find the bio-scheme
Insects) — Share of |, hare: “beneficial insects” easy
farmers that find the (2) or very easy (1) in
bio-scheme k= number of | implementation; (%)
“peneficial insects” | respondents who find
easy or very easy in | the bio-scheme
implementation “beneficial  insects”
easy in
implementation
Il -  number of
respondents who find
the bio-scheme
“beneficial insects”
very easy in
implementation
n — total number of
respondents
28 | AABIE (Average Age AABIE Average age of surveyed | 47.87
of Beneficial Insects Yia;+ Z}ﬂ b; farmers who find the bio-
Easiness) — Average - a+m scheme “beneficial
age of_ responder?ts where: insects” easy (2) or very
who find the bio- easy (1) in
scheme “beneficial | a; — age of the i-th | implementation; (years)
insects” easy or very respondent who finds
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easy in | the bio-scheme
implementation “beneficial insects”
easy in
implementation
bj— age of the j-th
respondent who finds
the bio-scheme
“beneficial insects”
very easy in
implementation
n  — number of
respondents who find
the bio-scheme
“beneficial insects”
easy in
implementation
m — number of
respondents who find
the bio-scheme
“beneficial insects”
very easy in
implementation
29 | IEBD  (Index  of IEBD =ﬂ Share of surveyed farmers | 42.94%
Easiness of  Bird n who find the bio-scheme
Diversity) — Share of | |, here: “bird diversity” easy (2) or
farmers that find the very easy (1) in
bio-scheme “bird | kK — number  of implementation; (%)
diversity” easy or | respondents who find
very easy in | the bio-scheme “bird
implementation diversity” easy in
implementation
Il - number of
respondents who find
the bio-scheme “bird
diversity” very easy in
implementation
n — total number of
respondents
30 | AABDE (Average Age AABDE Average age of surveyed | 48.73
of Bird Diversity Xia; + X7 b; farmers who find the bio-
Easiness) — Average - a+m scheme “bird diversity”
age of respondents where: easy (2) or very easy (1) in
who find the bio-
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scheme “bird | a; — age of the i-th | implementation; (years);
diversity” easy or | respondent who finds | (years)
very easy in | the bio-scheme “bird
implementation diversity” easy in

implementation

b; — age of the j-th
respondent who finds
the bio-scheme “bird
diversity” very easy in
implementation

n  — number of
respondents who find
the bio-scheme “bird
diversity” easy in
implementation

m — number of
respondents who find
the bio-scheme “bird
diversity” very easy in
implementation

31 | ICGS (Index of Cost of ICGSzﬂ Share of surveyed farmers | 37.86%
Green Spaces) — n who find the bio-scheme
Share of farmers that | |, hare: “green spaces” costly (4)
find the bio-scheme or very costly (5) in
“ereen spaces” costly | K — number of | i lementation; (%)
or very costly in | respondents who find
implementation the bio-scheme “green

spaces”  costly in
implementation

Il - number of
respondents who find
the bio-scheme “green
spaces” very costly in
implementation

n — total number of
respondents

32 | AAGSC (Average Age AAGSC Average age of surveyed | 43.24
of Green Spaces Cost) Yia;+ Z}ﬂ b; farmers who find the bio-
— Average age of - a+m scheme “green spaces”
respondents who where: costly (4) or very costly (5)
find the bio-scheme in implementation;
“green spaces” costly | @; — age of the i-th | (years)

respondent who finds
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or very costly in | the bio-scheme “green
implementation spaces”  costly in
implementation
bj— age of the j-th
respondent who finds
the bio-scheme “green
spaces” very costly in
implementation
n  — number of
respondents who find
the bio-scheme “green
spaces”  costly in
implementation
m — number of
respondents who find
the bio-scheme “green
spaces” very costly in
implementation
33 | ICGS (Index of Cost of [CSH = k+1 Share of surveyed farmers | 41.41%
Soil Health) — Share n who find the bio-scheme
of farmers that find | \, here: “soil health” costly (4) or
the bio-scheme “soil very costly (5) in
health” costly orvery | K = number  of | j5lementation; (%)
costly in | respondents who find
implementation the bio-scheme “soil
health”  costly in
implementation
Il - number of
respondents who find
the bio-scheme “soil
health” very costly in
implementation
n — total number of
respondents
34 | AAGSC (Average Age AASHC Average age of surveyed | 49.15
of Soil Health Cost) — Xia; + X7 b; farmers who find the bio-
Average age of - a+m scheme  “soil  health”
respondents who where: costly (4) or very costly (5)
find the bio-scheme in implementation;
“soil health” costly or | a; — age of the i-th | (years)
very costly in | respondent who finds
implementation the bio-scheme “soil
health”
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b; — age of the j-th
respondent who finds
the bio-scheme “soil
health” very costly in
implementation
n  — number of
respondents who find
the bio-scheme “soil
health”  costly in
implementation
m - number of
respondents who find
the bio-scheme “soil
health” very costly in
implementation
35 | ICBI (Index of Cost of ICBI = k+1 Share of surveyed farmers | 18.70%
Beneficial Insects) — n who find the bio-scheme
Share of farmers that | |, hare: “beneficial insects” costly
find the bio-scheme (4) or very costly (5) in
“beneficial insects” | K — number of | iyplementation; (%)
costly or very costly respondents who find
in implementation the bio-scheme
“beneficial insects”
costly in
implementation
Il - number of
respondents who find
the bio-scheme
“beneficial insects”
very costly in
implementation
n — total number of
respondents
36 | AABIC (Average Age AABIC Average age of surveyed | 49.36
of Beneficial Insects Yia;+ X5 b; farmers who find the bio-
Cost) — Average age T a+m scheme “beneficial
of respondents who where: insects” costly (4) or very
find the bio-scheme costly (5) in
“beneficial insects” | @; — age of the i-th | implementation; (years)
costly or very costly respondent who finds
in implementation the bio-scheme
“beneficial insects”
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b; — age of the j-th
respondent who finds
the bio-scheme
“beneficial insects”
very costly in
implementation
n  — number of
respondents who find
the bio-scheme
“beneficial insects”
costly in
implementation
m - number of
respondents who find
the bio-scheme
“beneficial insects”
very costly in
implementation
37 | ICBD (Index of Cost of ICBD :ﬂ Share of surveyed farmers | 34.58%
Bird  Diversity) — n who find the bio-scheme
Share of farmers that | |, hare: “bird diversity” costly (4)
find the bio-scheme or very costly (5) in
“bird diversity” costly | K = number of | i 5lementation; (%)
or very costly in respondents who find
implementation the bio-scheme “bird
diversity” costly in
implementation
Il -  number of
respondents who find
the bio-scheme “bird
diversity” very costly in
implementation
n — total number of
respondents
38 | AABDC (Average Age AABDC Average age of surveyed | 46.08
of Bird Diversity Cost) Yia;+ Z}ﬂ b; farmers who find the bio-
— Average age of - a+m scheme “bird diversity”
respondents who where: costly (4) or very costly (5)
find the bio-scheme in implementation;
“bird diversity” costly | a; — age of the i-th | (years)
or very costly in | respondent who finds
implementation
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No Indicators Formula Interpretation Value
the bio-scheme “bird
diversity”

b; — age of the j-th
respondent who finds
the bio-scheme “bird
diversity” very costly in
implementation

n - number of
respondents who find
the bio-scheme “bird
diversity” costly in
implementation

m — number of
respondents who find
the bio-scheme
“beneficial insects”
very costly in
implementation

Source: BioMonitor4CAP

Annex 3. Behavioural economic indicators - WTAs (Willingness To Accept) - related to the
implementation of bio-schemes

Willingness to Accept (WTA) is a behavioural economic indicator reflecting the compensation farmers
require to adopt a given measure. For the purposes of BioMonitordCAP Task 4.2, we propose the
following WTA (Willingness to Accept) indicators related to the implementation of bio-schemes.
These indicators are calculated for the entire group of countries included in the study.

No. Indicators Formula Interpretation Value
1 WTAgs12 | wra _ _ Bz | The minimum subsidy | 186.82 EUR/ha
Willingness to G512 Ba amount required to
transition from the transition from the
. where:
status quo to the bio- status quo (level 1) to
scheme »green | f1, — Estimation of the | the bio-scheme ,green
spaces” on the minor | parameter for the | spaces” on the minor
level (planting | attribute “green | level (level 2);
individual trees or | spaces” on the minor | (EUR/ha)
bushes) level
B4 — Estimation of the
parameter for the
attribute ,,subsidy”
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2 WTAgs23 - P12-P13 | The minimum subsidy | -45.10 EUR/ha
. WTAggys = —— .
Willingness to Ba amount required to
transition from the transition from the
. where: .
bio-scheme »green bio-scheme »green
spaces” on the minor | f12 — Estimation of the | spaces” on the minor
level (planting | parameter for the | level (level 2) to the
individual trees or | attribute “green | major level (level 3);
bushes) to the major | spaces” on the minor | (EUR/ha)
level (creating | level
hefjgerows, ) flc?vyer [13 — Estimation of the
s.trlps, .malntalnlng parameter for the
field margins) attribute “green
spaces” on the major
level
B4 — Estimation of the
parameter for the
attribute “subsidy”
3 WTAgs13 | wrdee. = _Biz | The minimum subsidy | 231.93 EUR/ha
Willingness to GS13 Ba amount required to
transition from the transition from the
. where:
status quo to the bio- status quo (level 1) to
scheme ,green | P13 — Estimation of the | the bio-scheme ,green
spaces” on the major | parameter for the | spaces” on the major
level (creating | attribute “green | level (level 3);
hedgerows, flower | spaces” on the major | (EUR/ha)
strips, maintaining | level
field margins) B4 — Estimation of the
parameter for the
attribute “subsidy”
4 WTAgy12 — B2z The minimum subsidy | 177.87 EUR/ha
WTAsy12 = ——— ;
Ba amount required to
Willingness to where: transition from the
transition from the ' status quo (level 1) to
status quo to the bio- | B2, — Estimation  of | the bio-scheme ,soil
scheme ,soil health” | the parameter for the | health” on the minor
on the minor level | attribute “soil health” | level (level 2);
(minimal tillage, cover | on the minor level (EUR/ha)
crops, organic B4 — Estimation of the
mulches) parameter for the
attribute “subsidy”
5 WTAsy,3 — WTA _ P22-B23 | The minimum subsidy | 182.35 EUR/ha
Willingness to SH23 Ba amount required to
transition from the transition from the
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bio-scheme ,s0il | where: bio-scheme ,,S0il
health” on the minor . . health” on the minor

. . B, — Estimation  of
level (minimal tillage, level (level 2) to the
.’ | the parameter for the .
cover crops, organic . s » | major level (level 3);
) attribute “soil health
mulches) to the major . (EUR/ha)
. : on the minor level
level (no-till farming
system, restoring | f23 — Estimation  of
degraded soils with | the parameter for the
organic amendments, attribute “soil health”
agroecological on major level
practices) B4 — Estimation of the
parameter for the
attribute “subsidy”

6 WTAsy13 | wra _ P23 | The minimum subsidy | -4.48 EUR/ha
Willingness to SHIS =™ g, amount required to
transition from the transition from the

. where:
status quo to the bio- status quo (level 1) to
scheme ,soil health” | f,3 — Estimation  of | the bio-scheme ,soil
on the major level (no- | the parameter for the | health” on the major
till farming system, | attribute “soil health” | |evel (level 3);
restoring  degraded | on the major level (EUR/ha)
soils  with organic B4 — Estimation of the
amendrrlmen.ts,l parameter for the
agroe.co ogica attribute “subsidy”
practices)
7 WTAg1, - P32 The minimum subsidy | 372.97 EUR/ha

arye WTABIIZ - - .
Willingness to d amount required to
transition from the transition from the

. where:
status quo to the bio- status quo (level 1) to
scheme  ,beneficial | f3; — Estimation  of | the bio-scheme
insects” on the minor | the parameter for the |  beneficial insects” on
level (leaving dead | attribute  “beneficial | the minor level (level
wood, creating bare | insects” on the minor | 2); (EUR/ha)
soil patches, installing | level
insect hotels) B4 — Estimation of the
parameter for the
attribute “subsidy”
8 WTAgjp3 — P32-P33 | The minimum subsidy | 7.60 EUR/ha

e WTA3123 = .
Willingness to Ba amount required to
transition from the transition from the

. where: . -
bio-scheme bio-scheme ,, beneficial
beneficial insects” on | B3, — Estimation  of | insects” on the minor
the  minor level | the parameter for the | level (level 2) to the

(leaving dead wood,
creating bare soil

attribute  “beneficial

major level (level 3);
(EUR/ha)

This project has received funding from the European Union’s Horizon Europe programme
under grant agreement N° 101081964

101



Deliverable D4.2 Socio-economic proofing of agrobiodiversity CAP measure

Bio
“  Monitor
ACAP

Y /d

No. Indicators Formula Interpretation Value
patches, installing | insects” on the minor
insect hotels) to the | level
major level (reducing By — Estimation  of
pgstlades, Insect- the parameter for the
friendly agroforestry attribute  “beneficial
practices, beetle insects” on the major
banks) level

B4 — Estimation of the
parameter for the
attribute “subsidy”

9 WTAg13 | wra _ _ B33 | The minimum subsidy | 365.37 EUR/ha
Willingness to B3 Ba amount required to
transition from the where: transition from the
status quo to the bio- ' status quo (level 1) to
scheme ,beneficial | f33 — Estimation  of | the bio-scheme
insects” on the major | the parameter for the | ,beneficial insects” on
level (reducing | attribute  “beneficial | the major level (level
pesticides, insect- | insects” on the major | 3); (EUR/ha)
friendly agroforestry | level
practices, beetle B4 — Estimation of the
banks) parameter for the

attribute “subsidy”

10 | WTAgp1, | wra _ _ Baz | The minimum subsidy | 227.20 EUR/ha
Willingness to Bb1z Ba amount required to
transition from the where: transition from the
status quo to the bio- ' status quo (level 1) to
scheme ,bird | B4 — Estimation  of | the bio-scheme |, bird
diversity” on the | the parameter for the | diversity” on the minor
minor level (providing | attribute “bird | level (level 2);
winter food strips, | diversity” on the minor | (EUR/ha)
maintaining level
hedgerows, installing B, — Estimation of the
nest boxes) parameter for the

attribute “subsidy”

11 | WTAgpss | wra _ Baz-Pa3 | The minimum subsidy | -424.41 EUR/ha
Willingness to BD23 Ba amount required to
transition from the where: transition from the
bio-scheme ,,bird ) bio-scheme ,bird
diversity” on  the | 42 — Estimation  of | diversity” on the minor
minor level (providing | the parameter for the | level (level 2) to the
winter food strips, | attribute “bird | major level (level 3);
maintaining (EUR/ha)
hedgerows, installing
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nest boxes) to the | diversity” onthe minor
major level (wetland | level
rgstoratlon, bird- B, — Estimation of
friendly grassland
the parameter for the
management, reduced . -
ticides in breed; attribute bird
pesticides In breeding diversity” on the major
season)
level
B4 — Estimation of the
parameter for the
attribute “subsidy”
12 | WTAgps | wra _ Paz | The minimum subsidy | 651.60 EUR/ha
Willingness to Bb13 ™ B, amount required to
transition from the transition from the
where:

status quo to the bio-
scheme ,,bird
diversity” on the major

level (wetland
restoration, bird-
friendly grassland

management, reduced
pesticides in breeding
season)

B4z — Estimation  of
the parameter for the
attribute “bird
diversity” on the major
level

B4 — Estimation of the
parameter for the
attribute “subsidy”

status quo (level 1) to
the bio-scheme ,bird
diversity” on the major
level (level 3);
(EUR/ha)

Source: BioMonitor4CAP

Annex 4. Explanation of Parameter Names

The table below explains the meaning of each parameter name used in the econometric model. These

names correspond to attribute levels or case-specific variables. Please refer to this table when
interpreting Table 3 in the Results section.

Parameters Description
Alternative-specific constant for the status quo
ASC option, capturing baseline utility unrelated to
attribute levels.
Implementation of Green Spaces bio-scheme at
GreenSpaces2 .
medium level (Level 2).
Implementation of Green Spaces bio-scheme at
GreenSpaces3 .
high level (Level 3).
. Implementation of Soil Health bio-scheme at
SoilHealth2 )
medium level (Level 2).
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Parameters

Description

SoilHealth3

Implementation of Soil Health bio-scheme at
high level (Level 3).

Beneficiallnsects2

Implementation of Beneficial Insects bio-
scheme at medium level (Level 2).

Beneficiallnsects3

Implementation of Beneficial Insects bio-
scheme at high level (Level 3).

BirdDiversity2

Implementation of Birds Diversity bio-scheme
at medium level (Level 2).

BirdDiversity3

Implementation of Birds Diversity bio-scheme
at high level (Level 3).

Monetary attribute expressed in EUR per

Payments

hectare per year.

Case-specific variable indicating previous
SupportE_A implementation of eco-scheme practices

(Alternative A).

Case-specific variable indicating previous
SupportE_B implementation of eco-scheme practices

(Alternative B).

Source: BioMonitor4CAP.
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Annex 5. Overview of 79 farm practices divided by four bio-schemes validated through societal
proofing

PRACTICES for PRACTICES for PRACTICES for
GREEN SPACES SOIL HEALTH BENEFICIAL INSECTS PRACTICES for BIRD DIVERSITY

Source: BioMonitor4CAP.
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