,A?UDEI\%,

WP1: GREEN NUDGES LANDSCAPE ANALYSIS

D1 4 InS|ghts on green nudging
)N ongoing projects vi

‘\ Funded by
E the European Union



Document Information

Grant Agreement Number

101134051

Acronym | PRUDENT

Full Title Promoting Green Nudging for Sustainable Agriculture and Forestry
Start Date 1st March 2024 | Duration 48 months

Project URL www.prudent-project.eu

Milestone N/A

Work Package WP1

Date of Delivery | Contractual 28/02/2025 | Actual 27/02/2025

Nature ip—or?ocument, Dissemination Level PU - Public

Lead Beneficiary | UNITN

Responsible
Author

Simone Cerroni

Contributions
From

Ruggiero Rippo (UNITN), Marilena Gemtou (AUA),
Erwin Wauters (EV-ILVO)

Document History

Version | Issue Date | Stage Description | Contributors
Draft of the , . : .
v0.1 9/2/2025 Draft report Simone Cerroni, Ruggiero Rippo
. Final version of| Simone Cerroni, Ruggiero Rippo,
V0.2 26/02/2025 | Final the report Marilena Gemtou, Erwin Wauters
Final version of Simone Cerroni, Ruggiero Rippo
V1.0 | 27/02/2025 | Proofreading | the report used| > » RUgg! Ppo,
. Marilena Gemtou, Erwin Wauters
as deliverable
Disclaimer

Any dissemination of results reflects only the author's view, and the European Commission is
not responsible for any use that may be made of the information it contains.

Copyright message

© PRUDENT Consortium, 2024
This deliverable contains original unpublished work except where clearly indicated otherwise.
Acknowledgement of previously published material and of the work of others has been made
through appropriate citation, quotation, or both. Reproduction is authorised provided the source

is acknowledged.

Funded by
the European Union

e




Table of Contents

1 EXECULIVE SUMIMEIY ...ttt e e e e et et e e e e e s e e e e e e e e e e e e e eaaeeeeeeeesaaaannnnnns 1
2 Conceptual frameworks of the three sister projects...........uuvveeeviiiiiiiiie 3
1.1 BEATLES ..ottt et e e e e e e e e e e e e — et e e e e e a e e e e e e e nanraaeaann 3
12 ENF ASY S et e ettt e e e e et e e e e e — e e e e e e a e —raaaeaannrnes 3
1.3 VISIONARY Lottt e e e et e e e e e e e e e e e e e e e st b e e eeeeeaannraaeeaeeeanrrees 5
1.4 CONCLUSIONS ... ..t e e e e e e e et e e e e e st re e e e e e e e asnraeeeaeeennseees 7

3 Decision-making factors affecting farmers’ behaviour ..............ccccuviiiiie 9
3.1 BEATLES ..ottt et e e e e e e e e e e e e et e e e e e r e e e e e e e nanraaaaaan 9
3.1.1  The lIErature FEVIEW ....... oottt s e e e e e e e e e e e eeeeeeennes 9
3.1.2 Survey - Decision-Making Factors and Intention to Adopt CSA ... 13

Bi2  ENF ASY S ittt e e e — e e e e e — e e e e e aanrraaaaas 16
3.3 VISIONARY ..ottt ettt e e e e e st e e e e e et e e e e e e e e e ar—ee e e e e e e nraeraaeeeaanrraaaaas 21
3.4 CONCLUSION ... e e e e e e e e e e e e e e e e nb e e e e e e e ennnsrneeeas 24

4  Policy tools for sustainable agriculture and food system .............oouiiiiiiiiiii s 26
4.1 BEATLES ..ottt e e e e et e e e e e e e e e e e e e e e r e e e e e annnraeaaas 26
2 N o TSRS 28
e BV 5] [0 1N 7Y o SRS 30
I O o T 1111 o] o PP EEEEERRUPPRR 32

5 Green nudges for sustainable agriculture and food system...........ccccceeeiiiiiiiiciiciiiiiiiieee, 34
5.1 BEATLES ..ottt e e e e et e e e e e e s e e e e e e e e e e e e e e nnnrraeaaan 34
5.2 ENF ASY St e e e e e e e — e e e e e —aa e e e aanrraaaaas 34
5.3  VISIONARY ..ttt ettt e et ettt e e e e e et e e e e e e a e e e e e e e e anr—aeraaeeaaanrraaaaas 35
5.4 CONCLUSION ...ttt e e e e e e e e e e e e e e e e st raeeaaeeeannnrrneeeas 35

6 Business model for sustainable agriculture and food system ...........ccccccooiiiiiiiiiiiiiiiiiieeeee, 36
6.1 BEATLES ..ottt et e e e e e e e e e e e e e e e e e e e e a e e e e e e e nannraeaaan 36
B.2  ENF ASY St e e e e e e — e e e e e aa e e e anrraaaaas 38
8.3  VISIONARY ..ttt e et e e e e e et e e e e e e e e — e e e e e e e e n b raraaaeeananrraaaaas 40
8.4  CONGCLUSION ...ttt e e e e e e e e e e e e e e s b b e e eeaeeeannnrrneeeas 41

/N e [ox U= T 1= PRSPPI 43
8 REIBIENCES. ... e a e e e e 46

i

Funded by
the European Union

Mo



List of Figure

FIGURE 1 ENFASYS CONCEPTUAL FRAMEWORK ... euee ettt et e et e e e eanaaas 4
FIGURE 2 SCHEME OF VISIONARY CONCEPTUAL FRAMEWORK ...ttt 6
FIGURE 3 360° REVIEW OF FACTORS INFLUENCING THE ADOPTION OF SUSTAINABLE FARMING. ........... 23

List of Tables

TABLE 1 DECISION-MAKING FACTORS AFFECTING ADOPTION OF CSA ... .cooiiie e, 11
TABLE 2 DECISION-MAKING FACTORS AND INTENTION CORRELATION .....cccvvvuieeeeierriieeeeeeernnneeeeeeennnnns 14
TABLE 3 ENABLERS, DETERRENT AND LOCK-INS OF SFS ...t 17
TABLE 4 KEY BEHAVIOURAL FACTORS FOR SFS ...coiiiiiiiiiie ettt 19
TABLE 5 KEY GOVERNANCE CHALLENGES ....uuiiiiittiiieeeeieestieeeeeeesttieeeeseesssnaeeessesssnnssessessnnnseessessnnnns 26
TABLE 6 KEY POLICY CHALLENGES ......ceeiitttieeeeeeettiaeeeeseestaeeeeeeesssnnaeeesesssanaaeessessannsessessnnneseesessnnnns 27
TABLE 7 KEY POLICY CHALLENGES ... .ceeiiittieeeeeietieeeeeeeesttaeeeeeessannaeeesesssanaeessessannsessessnnnsseesersnnnns 29
TABLE 8 CLUSTERING OF THE POLICY TOOLS BY SUSTAINABILITY THEMATIC CLUSTER ......cvvvueeeeeeennnnn. 30
TABLE 9 CLUSTERING OF THE POLICY TOOLS BY POLICY TOOL THEMATIC CLUSTER .....ceeevevvvieeeeeeennnnn. 31
iii

Funded by
the European Union RUL



List of abbreviations

BM: Business model

CAP: Common Agricultural Policy

CSA: Climate Smart Agriculture

CF: Conceptual Framework

EAFRD: European Agricultural Fund for Rural Development
LTR: Light Touch Review

MLP: Multi Level Perspective

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
SFS: Sustainable Food Systems

SME: Small and medium enterprises

SPI: Scientific Policy Interface

Funded by
the European Union RUD



List of consulted deliverables and milestones

BEATLES Project

D1.1: Integrated framework of decision-making factors

D1.2: Use Case Co-Creation Workshops — First Round 2023
D2.1: Lab experiments v1

D4.1: Portfolio of fair value proposition v1

ENFASYS Project

D1.1: Conceptual Framework
D1.2: Mapping lock-ins, interventions and transition pathways to SFS

VISIONARY Project

M2.1: Initial Conceptual Framework
D2.1: Literature-based mapping of drivers for behaviour change in the food system

D6.1: Transdisciplinary policy mapping of barriers and interventions for food system sustainability

Funded by
the European Union RUL



1 Executive summary

PRUDENT aims to transform the agricultural, food and forestry systems, speeding up the shift
toward sustainable practices and smart farming technologies thanks to the integration of green
nudges in public policies and private initiatives. The project builds on knowledge and expertise
generated within three EU-funded projects under the call HORIZON-CL6- 2021-FARM2FORK-
01-08 — BEATLES (G.A. ID: 101060645), ENFASYS (G.A. ID: 101059589), and VISIONARY
(G.A. ID 101060538).

Given these premises, this report systematically maps, organizes and synthetizes findings from
three sister projects mentioned above up to the end of November 2024 using publicly available
milestones and deliverables as well as additional documentation that was made available by the
principal investigators of the three sister projects.

While the three sister projects broadly address the complex challenges of transitioning towards
more Sustainable Farming Systems (SFS), BEATLES has a specific focus on the adoption of
Climate-Smart Agriculture (CSA) to foster sustainability in agri-food systems. All projects aim to
enhance understanding of the behavioural aspects of farmers' decision-making and integrate
behavioural insights into a systemic perspective, enabling a comprehensive view of the complex
relationships among all actors operating in food systems. Empirical evidence from these projects
supports the design and implementation of innovative public policies and business models that
effectively promote a large-scale and long-term behavioural change among the farming
community towards more sustainable and climate-neutral production systems.

These projects build on sound conceptual frameworks and robust empirical evidence collected
using case studies (or use cases) that are representative of different farming systems across
Europe. The research agenda of the three projects is based on participatory approaches such as
co-creation activities and science-policy interfaces that imply a collaborative co-designing
procedure that involves multiple stakeholders and considers different and possibly divergent
perspectives. Using a diverse set of methodologies ranging from systematic literature review to
semi-structured qualitative interviews, and from behavioural surveys and experiments to large-
scale randomized control trials, the three sister projects aim to develop innovative policy and
business strategies to overcome systemic barriers and foster sustainable transitions.

This report’s final goal is to synthesize and consolidate the main findings stemming from the three
sister projects up to November 2024. It is important to underline two aspects that characterize the
report. First, while it is given for granted that the transition towards CSA and SFS is a process
that includes not only farmers but all stakeholders involved in agri-food systems, this report mainly
focuses on findings from the three sister projects regarding farmers’ behaviour as a response to
public policies and private initiatives geared to foster more sustainable farming and food systems.
Second, this report builds on milestones, deliverables and additional material related to research
conducted in the first few months of activity of these projects. Therefore, the report mainly focuses
on results from foundational research activities such as the definition of conceptual frameworks,
development of case studies (or use cases), literature reviews and mapping exercises.

The report is structured in five core thematic areas: conceptual framework (Section 2), decision-
making factors (Section 3), policy tools (Section 4), green nudges (Section 5), and business
models (Section 6). Hence, the report is structured in 7 sections. Section 1 presents the executive
summary. Section 2 outlines the theoretical and conceptual foundation of the three sister projects,
serving as a guide for past, present, and future empirical research conducted within them. Section
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3 reports findings regarding the behavioural and systemic factors that were mapped as drivers,
barriers and lock-ins to the transition towards sustainable agricultural and food systems. Section
4 describes the mapping of policy tools and interventions carried out within the three projects,
while Section 5 specifically focuses on whether and how green nudges are considered within
these projects as policy interventions. Section 6 provides a mapping of key business models and
strategies that can contribute to the transition towards more sustainable farming systems. Section
7 offers the conclusions where we summarize evidence and main lessons learnt from these
projects, and we describe how these finding may be beneficial for PRUDENT and future similar
initiatives.

This report provides a useful resource for policymakers, practitioners, and researchers aiming to
achieve resilient food systems aligned with the EU Green Deal and Farm to Fork Strategy.
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2 Conceptual frameworks of the three sister projects
1.1 BEATLES

BEATLES aims to facilitate the transformation of agri-food systems by promoting a systemic and
systematic behavioural change towards CSA and smart farming technologies. This shift is aligned
with the goals outlined in the European Farm to Fork and Biodiversity Strategies, as well as the
new CAP. By adopting a food system approach, BEATLES views the agri-food value chain as a
series of interconnected components, where interactions among components can lead to
systemic innovations.

The project has a strong empirical focus and explores the adoption of CSA in diverse food
systems across Europe, including the most important farming sectors such as cereals (wheat),
vegetables (onions and potatoes), stone fruits (apples), livestock (pig), and dairy, represented in
various EU countries: Lithuania, Germany, Spain, Denmark, and the Netherlands. To this end,
the project builds on 6 use cases (one per each country and farming system), where the empirical
research is conducted within the lifespan of the project itself. This diversity helps account for the
differing conditions and challenges faced by different agricultural contexts.

A core element of BEATLES is the creation of an integrated framework that identifies and
analyses individual (behavioural), systemic, and policy factors as well as existing climate-smart
practices and technologies that drive behavioural change for the transition to CSA and more SFS.
Another essential element of the project is represented by the ongoing co-creation activities
involving value chain stakeholders throughout the project's lifespan at use-case level. These two
elements ensure a robust empirical foundation for the experimental research that will be
conducted within the project in the next months (see deliverable 1.2 for an example). This
research aims to develop transformative pathways, including business strategies and policy
recommendations, to accelerate the transition to fair, healthy, and environmentally friendly food
systems.

In contrast to ENFASYS and VISIONARY, this project does not develop a theoretically grounded
Conceptual Framework (CF) but, as it will be evident in the next section, the research conducted
in BEATLES is mainly grounded on empirical evidence collected from the integrated framework
and co-creation activities in the different use cases.

1.2 ENFASYS

The ENFASYS project aims to stimulate a just and robust transition to sustainable, productive,
climate-neutral, biodiversity-friendly and resilient farming systems by improved policies and
business strategies that encourage farmers’ behavioural change. The theoretical underpinning of
the activities within the project is contained in the CF that is developed in Task 1.1 within WP1).
Deliverable 1.1. describes in detail the CF that describes how the transition towards more
sustainable food systems (SFS) is investigated in the project (see Figure 1). The CF describes
the key elements to be considered and their potential interlinkages. These elements are the
following: i) systemic lock-ins and levers in farming and food systems that prevent or enable
transition to more sustainable farming systems (more details in Section 2 of this report); ii)
behavioural factors affecting farmers’ adoption of more SFS (more details in Section 2 of this
report); iii) public intervention such as policies in the CAP or in the member states (Section 3 of

3
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this report) and iv) private intervention such as business strategies and social innovation (Section
5 of this report).

Figure 1 Enfasys conceptual framework

, MLPon -
Behavioural ) sustainability Systemic
factors transitions ) factors

3 types of knowledge to create change

Publicand private interventions

Sustainable farming systems

Source: ENFASYS Deliverable 1.1

The CF highlights the need to identify and map the behavioural and systemic factors that can be
considered as key elements enabling or hindering change toward SFS. Behavioural factors refer
to elements that relate to the capacity and motivations of individuals, such as farmers, buyers,
citizens, and investors to make decisions. They pertain to the sphere of individual decision-making
processes. Systemic factors are those constraining and motivating effects on individuals’ actions
of social dynamics of the systems or social structures in which actors are positioned. Systemic
factors pertain to underlying structures and institutional frameworks (more details in Section 2 of
this report).

Drawing on Karen O’Brien’s “three spheres of transformation” —practical, political, and personal —
ENFASYS underscores the necessity of integrating these dimensions. The practical sphere refers
to specific practices and behaviours, the political sphere “represents the systems and structures
that facilitate or constrain practical responses”, while the personal sphere concerns the beliefs
and values that are used to construct the two former spheres (O’Brien, 2018). Despite
advancements in both behavioural science and food systems research, the integration of these
domains remains limited. To achieve this integration, ENFASYS plans to enrich the classic Multi-
Level Perspective (MLP) framework that is widely used to study transitions in socio-technical
systems (Geels 2002, 2011), including SFS, with behavioural insights. In a nutshell, the MLP
conceptualizes systems as being structured across three interconnected levels: landscapes (i.e.,
the broader socio-technical, cultural and institutional context), regimes (i.e., the dominant
structures, practices and institutional arrangements) and niches (i.e., protected spaces where
innovations emerge). Transitions are results of the dynamic interactions between these levels.
For example, radical innovations developed in niches can scale up and disrupt entrenched
regimes when landscape pressures (e.g., climate change or market shifts) destabilize existing
systems. A richer description of the classic MLP framework alongside its strengths and limitations
can be found in D1.1.
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The ENFASYS’s CF proposes the integration of insights from social practice theory into the MLP
with the final goal of enriching the MLP with the analysis of agency, habits, and cultural norms
(Sovacool & Hess, 2017). The ability of the MLP to explain the transition towards SFS could be
improved by integrating other elements in its classic formulation. For example, the role of material
and economic constraints on transitions, such as resource availability and market dynamics
(Geels, 2019) or greater attention to the geographic and scalar dimensions of lock-ins and
opportunities (Bui, 2021).

Interestingly, the CF was critically assessed and scrutinized by the same project partners and a
selected set of key stakeholders involved in farming systems. Task 1.2. and 1.3 aims to generate
a better understanding of possible transition pathways towards SFS by all partners involved in
the consortium and find a shared vision that can reconcile different perspectives within the
consortium. Building on Personal Construct Theory as proposed by Kelly (1995) and eliciting
personal construct from 10 consortium partners using Repertory Grid Technique (Jankowicz,
2005), 7 main clusters of constructs were identified that are important to explain the
transformation potential of initiatives geared to facilitate the transition towards SFS. These
clusters indicate that the transformation potential of an initiative depends on the degree of
stakeholder inclusion in the system, the factors that enable farmers to participate in the initiative
(workload for example), the degree of independence of such initiatives from systemic factors
(government support for example), the degree of ambition of the transformative initiative, the
scope of the initiative (geographical area for example), orientation of the initiative in the market
and supply chain, and the clarity and transparency of the transformative initiative’s objective. Task
1.3 provides a mapping of the transformative initiatives towards SFS that were developed in
previous and ongoing EU and national research projects via a light touch review (LTR). These
were used to elicit the personal constructs in Task 1.2 and draw additional conclusions about
enablers, barriers, and transformative potential of existing transformative initiatives. Key enablers
include institutional and technological innovation, social collaboration, knowledge exchange,
supportive policies, and market demand for sustainable products. The main barriers are economic
challenges, knowledge gaps, institutional inertia, and market constraints, among others. Results
from Tasks 1.2 and 1.3 are reported in Deliverable D.1.2.

Ultimately, the CF provides the theoretical basis for the project's empirical research that is
currently conducted across 10-difference case studies involving diverse farming systems and EU
countries (Belgium, Italy, Germany, Switzerland, Ireland, Greece, France, Slovenia and Serbia).
In some of these countries, the case-study involves a specific production system, such as pig
production, open-air vegetables, dairy production, wheat production, on other various production
systems are involved. The empirical research in each case study is co-designed in cooperation
with key stakeholders who participate in co-creation activities throughout the lifespan of the
project.

1.3 VISIONARY

VISIONARY aims at facilitating the transition of food systems towards more sustainable
pathways. The project's CF is developed in Task 2.2 within WP2 and is presented in Milestone
2.1. It provides the theoretical and conceptual foundations necessary to investigate this transition.
The CF identifies the systemic elements that characterize food systems and their potential
transitions toward sustainability. First and foremost, it emphasizes the importance of mapping key
actors within food systems, as well as identifying the main barriers and levers that can either
facilitate or hinder behavioural change. It highlights the need to design more effective behavioural
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sustainable business models (BM) along food value chains and public policies using a holistic
systems-thinking approach. The CF calls for a stronger interaction between research, policy-
making and private initiatives. This interaction is essential for accelerating the transition towards
more SFS and it is achieved through science-policy interfaces that promote a policy design
process rooted in a multi-actor co-creation approach (e.g. Cvitanovic et al., 2015; Bednarek et al.,
2018) (see Deliverable 6.1 as an example). This approach ensures the continuous exchange of
information among all stakeholders involved. Furthermore, the CF underscores the necessity of
designing behavioural food policies using a holistic systems-thinking approach. This approach
should encompass all activities from food production to consumption, consider the interactions
between bio-geophysical and human environments, assess the outcomes of these activities, and
account for all determinants of food security. Ultimately, the CF establishes the theoretical
foundation for the project's empirical work, which will be conducted across various food systems
(cereals, dairy, stone fruits, livestock, vegetables) and 8 EU countries (Germany, Poland,
Hungary, Romania, ltaly, Spain, Denmark and the UK).

Figure 2 Scheme of VISIONARY Conceptual Framework

Multi-actor Systemic thinking

Informed- Knowledge

based Science-Policy Interface exchange

Behavioural food policies and interventions

Farmers’ Other value Consumers’
practices > chain actors choices

B = &

Sustainable Business Models

R

Sustainability outcomes

Source: VISIONARY Deliverable 1.1

The CF emphasizes the need for behavioural change among all actors involved in food systems,
with a particular focus on farmers and consumers. This report primarily concentrates on farmers,
as PRUDENT is mainly concerned with farmers' and foresters’ behavioural change. A key priority
of the CF is identifying and mapping the factors that influence farmers' behavioural change,
including behavioural determinants. Special emphasis is placed on the role of these factors in the
transition process. To support this, a taxonomy is proposed, building on the mapping presented
in Dessart et al.'s (2019) review of behavioural factors affecting the adoption of sustainable
farming practices. This taxonomy is further enriched with insights from the work of Bargushen et
al. (2021) and Barnes et al. (2022). Further details on these taxonomies can be found in Milestone
2.1.

The CF represents the theoretical basis for all experimental investigations that will be conducted
in the near future across the 10 case studies developed within the project. These case studies
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involve diverse food systems (cereal, dairy, etc.) and diverse countries (Denmark, England,
Germany, Spain, Poland, and Romania)

1.4 CONCLUSIONS

The three sister projects—BEATLES, ENFASYS and VISIONARY —share a common goal:
studying and facilitating the transition of food systems toward sustainability. A key similarity across
these projects is their holistic approach, integrating behavioural and systemic perspectives to
drive sustainable change. This is particularly evident in the CFs of ENFASYS and VISIONARY
that highlight the importance of a comprehensive approach that combines internal (behavioural)
factors with external (systemic) factors.

Important levers for this transition are strengthening knowledge exchange and social learning
networks, empowering stakeholders, and encouraging the widespread adoption of sustainable
practices. Addressing systemic barriers requires streamlined regulatory frameworks, effective
financial incentives, and participatory governance structures. Additionally, interventions must
facilitate behavioural change by addressing normative and habitual processes while bridging the
gap between intention and action through tailored support mechanisms. Ultimately, fostering
collaboration among farmers, consumers, policymakers, and industry stakeholders is essential
for driving collective action and accelerating systemic change.

While VISIONARY, ENFASYS, and BEATLES share a common objective, they employ distinct
approaches, each reflecting a different underlying rationale. This section highlights the key
differences in their CFs. First, ENFASYS and VISIONARY adopt a broad perspective, focusing
on the overall transition toward more sustainable food and farming systems, whereas BEATLES
has a more specific focus on CSA within the same transition. Second, ENFASYS and VISIONARY
have developed theoretical CFs to guide their research, whereas BEATLES takes a more
empirical approach, without implementing a theory-based CF. The ENFASYS’ CF can be seen
as an expanded and enriched version of the MLP, incorporating elements from other theories
such as Social Practice Theory to integrate in the same theoretical framework systemic and
behavioural factors influencing sustainable farming systems, shedding light on systemic lock-ins
and levers that either hinder or facilitate transitions. This approach should facilitate the
development of BM and public policies fostering transformative change. VISIONARY’s CF, on the
other hand, integrates behavioural science, systems thinking, and a multi-actor approach putting
a strong emphasis on the role of science-policy interfaces. By integrating insights from
behavioural science within a systems-thinking approach, VISIONARY aims to study and develop
behaviourally grounded agricultural and food policies, private-sector-led interventions, and
innovative BM.

The CFs produced in ENFASYS and VISIONARY, and the Integrated Framework generated in
BEATLES collectively highlight the need for integrated strategies that align behavioural and
systemic perspectives. These strategies will be instrumental in achieving meaningful progress
toward sustainable agriculture and food systems while promoting environmental, social, and
economic resilience. Future initiatives should continue to build on these foundations, leveraging
interdisciplinary research and stakeholder engagement to drive transformative outcomes.

The project PRUDENT has benefited from the CFs developed in ENFASYS and VISIONARY and
the more empirical Integrated Framework developed in BEATLES in the design phase of the
proposal and in the research activities that are currently conducted in WP1 about mapping the

7
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behavioural underlying mechanisms (behavioural factors) behind the functioning of green nudges
geared to facilitate the transition towards more SFS. Future projects could benefit from the work
conducted in three sister projects as well.
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3 Decision-making factors affecting farmers’ behaviour

3.1 BEATLES

BEATLES maps factors influencing farmers’ transition to CSA in agri-food systems by conducting
a literature review and administering a survey to farmers. Results from these activities contribute
to the development of the integrated framework of decision-making factors that is developed
within WP 1 and presented in Deliverable D1.1. In addition, empirical evidence from these two
activities is integrated with information from the co-creation activities conducted at use-case level
in WP1.

3.1.1 The literature review

The integrated framework of decision-making factors is based on results from five systematic
reviews focusing on: (i) the CSA practices and technologies adopted by farmers, (ii) the decision-
making factors that drive farmers’ behavioural change towards CSA, (iii) the business strategies
that impact the transition to CSA, (iv) the decision-making factors influencing consumers’
purchasing choices regarding environmentally-friendly products at the farm level, and (v) the
existing policy and regulatory frameworks affecting the transition to CSA. In this section, we focus
on the literature review on the decision-making factors that drive farmers’ behavioural shifts
towards CSA (ii).

The systematic review is carried out following a Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) approach. More details are available in deliverable D1.1. The
factors identified are categorized into seven categories: socio-demographic, psychological, farm
characteristics, geographical, technology-related, systemic, and policy factors. The most studied
CSA practices were smart farming technologies, digital tools, artificial intelligence, and organic
farming. Below, we report the main findings for each decision-making factor category (see also
Table 1 below). Deliverable 1.1 reports for each decision-making factor the number of studies that
find a positive or negative relationship with adoption and the number of papers that find a
significant correlation.

Socio-demographic factors

The most researched factors are age, gender and education level. The main results are that:

e Younger farmers are more likely to adopt CSA practices than older ones.
e Higher education levels are positively correlated with CSA adoption.
e Gender presents mixed results, and it has no significant effect on adoption overall.

Psycholoqgical factors

Factors that receive attention are awareness of environmental challenges and climate change,
environmental consciousness, knowledge of CSA’s benefits, perceived behavioural control,
motivational and attitudinal factors. Results suggest that:

e Farmers’ awareness of environmental challenges and climate change is positively
correlated with adoption.

e Perceived behavioural control, which refers to farmers' confidence, skills, and sense of
control over adopting CSA, also has a significant positive correlation with adoption.

9
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In addition, motivational and attitudinal factors such as economic, environmental, social, and
moral considerations influence the adoption process.

e Farmers who perceive potential environmental and economic benefits related to the
adoption of CSA are more likely to adopt.

e Environmental consciousness and a sense of responsibility for future generations also
motivate adoption.

e Farmers are often influenced by subjective norms, meaning they are likely to adopt CSA
practices if they believe it will align with social expectations.

e Farmers’ degree of innovativeness has a positive relationship with CSA adoption.

Farm characteristics

The most investigated farm-related factors are farm size, size of the arable land, farm ownership
and labour availability. Results indicate that:

e Farm size is positively correlated with CSA adoption, with larger farms more likely to adopt
these practices.

e Farm ownership is another important factor. Tenants, who do not own the land they farm,
tend to be less likely to adopt CSA practices.

e The larger the size of arable land the higher is the probability of adoption.

e Labour availability and the use of shared machinery were not found to have a strong
influence on CSA adoption.

Characteristics of the practice/technology

A lot of attention has been devoted to farmer’s perception of the characteristics of the CSA.

Farmers’ perceptions of CSA practices and technologies play a crucial role in the decision to
adopt them.

e Perceived usefulness (the ability of the technology or practice to enhance productivity,
reduce workload, and simplify farm operations), perceived ease of use (how user-friendly
the practice or technology is), and perceived compatibility (how well the new practice or
technology fits with current farm operations and the individual’s social, economic, and
personal circumstances) positively correlate with CSA adoption.

e Perceived costs, such as investment, training requirements, increased workload, and long
payback periods, are negatively associated with adoption rates.

e Perceived benefits, including economic gains, environmental benefits, and improved
societal outcomes like food safety, quality, and higher yields, positively drive adoption.

e Concerns over the trustworthiness of technologies, including data ownership, privacy
protection, and security have also been identified as barriers to adoption.

Systemic factors

Systemic factors were widely investigated in the literature. The factors that received most
attention were access to information and extension services as well as collaboration in the value
chain.

10
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e Access to information is a key positive factor, as it helps farmers understand the benefits
of CSA. Extension and advisory services, particularly those that offer ongoing training and
technical support tailored to individual farm needs significantly promote adoption.

e Participatory approaches, where multiple actors from the value chain are involved in the
decision-making process, have been found to increase farmers’ engagement in CSA.
Membership in cooperatives also supports CSA adoption by providing access to technical
support, information, and market opportunities.

Policy factors

Policy factors were widely studied in the literature. Evidence suggests that:

e A supportive legal and political environment can enable adoption, while overly strict or
inconsistent regulations that limit flexibility often act as barriers to CSA implementation.

e Governmental financial support, such as subsidies, tax reductions, and schemes, is
positively associated with CSA uptake, as it helps offset income loss and investment risks.

e Bureaucratic regulations, particularly those related to subsidies and certifications, are seen
as obstacles to CSA adoption due to the time, effort, skills, and knowledge required to
navigate the paperwork.

Geographical factors have not been extensively explored in the literature and existing evidence
does not allow to draw robust conclusions.

adoption of CSA

Table 1 Decision-making factors affecting

Factors

Positive Negative

Insignificant

%

effect effect Significant
Age 3 26 11 72.5
Education level 19 0 15 55.9
Gender (male) 2 3 8 38.5
Farming experience 3 1 0 100
On-farm income 4 1 3 62.5
Off-farm income 5 0 3 62.5
Full-time farmers 4 1 1 83.3
Household size 1 0 2 33.3

Funded by
the European Union

Awareness 15 0 2 88.2
Knowledge 14 0 1 93.3
Farmer skills 7 0 3 70

Perceived behavioural control 22 0 1 95.7
Motives 17 7 0 100
Attitudes 17 1 4 81.8
Trust 3 0 0 100
Subjective norms 9 1 1 90.9
Risk aversion 8 0 0 100
Resistance to change 5 0 0 100
Innovativeness 8 1 2 81.8
Environmental consciousness 12 0 0 100
Responsibility for future generations 2 0 0 100
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Shared machiner

Farm size 18 6 6 80

Size of arable land 8 1 1 90

Farm outputs (yield, profitability) 5 2 1 87.5

Farm ownership 5 3 2 80

Farm successor 4 0 2 66.7

Labour availability 5 1 8 42.9
0 0 2

Perceived lack of verified impact

88.9

Availability of certification

Perceived usefulness 17 0 1 94.4
Perceived ease of use 13 0 3 81.3
Perceived compatibility 11 0 0 100
Perceived costs 37 5 0 100
Perceived benefits 43 0 3 93.5
Perceived trustworthiness 16 0 0 100

8 1

0 0

100

cooperative

Legal framework

-
o

Social norms 5 4 2 81.8
Social learning 11 0 2 84.6
Social networks 6 0 4 60
Information sources 13 1 3 82.4
Extension and advisory services 35 0 2 94.6
Marketing and communication campaigns | 9 0 1 90
Lack of research, 0 7 0 100
education, and

knowledge

Access to market 7 0 0 100
Direct marketing 5 0 0 100
Short supply chains 3 0 0 100
Access to credit 4 0 0 100
Market demand 11 0 0 100
Lack of infrastructure 13 0 0 100
Collective decisions and participatory | 23 0 0 100
approach

Membership in a 6 0 4 60

o

100

N | —
|~
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Financial support 0 2 93.5
Bureaucraci 0 8 0 100
Weeds 0 3 1 75
Pests 1 0 1 50
Crop diseases 1 0 0 100
Soil quality 0 5 1 83.3
Temperature 0 0 1 0
Precipitation 1 0 2 100
Drought 0 0 1 0
Extreme weather conditions 1 0 3 25
12
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Source: Extracted from BEATLES Deliverable 1.1

3.1.2 Survey - Decision-Making Factors and Intention to Adopt CSA

WP1 complements findings from this literature review with results from an online survey
administered to EU farmers to understand their perspective about decision-making factors that
affect farmers’ behavioural change towards CSA practices. The final goal of the survey is the
investigation of the correlation between individual, systemic, and policy-related factors with
farmers' intention to adopt CSA in the future measured on a seven-point Likert scale. Individual
factors are further categorized into: socio-demographic, psychological, farm characteristics,
geographical, and technology-related. Results show that farmers show a moderate intention to
adopt. The correlation was measured using the Spearman’s correlation coefficient. The survey
was conducted across six European countries: Denmark, Germany, Lithuania, the Netherlands,
Spain, and Slovenia. The final sample consists of around 720 farmers. More details on the survey
and results are available in deliverable D1.1.

Socio-demographic factors:

e Age and gender of farm household heads showed significant but very weak negative
correlations with adoption intentions, with younger farmers displaying a higher propensity
to adopt and female-headed households being less inclined.

e Higher education and income levels are positively and weakly correlated with intention to
adopt.

e Farm size and private ownership of farmland were positively correlated with intention to
adopt.

e Farming experience did not demonstrate a significant relationship with adoption intention.

Psychological factors:

e Perceptions of self-responsibility, farm motives, and financial risk tolerance were weakly
but significantly correlated with adoption intentions.

e Preference for certainty over uncertainty did not significantly influence adoption.

e Farmers’ perceptions of financial sufficiency and household income were positively linked
to adoption.

Technology-related variables:

e Technologies that are perceived to enhance productivity, reduce workload, and simplify
farm operations meet higher adoption rate.

e Technologies that align with existing farming goals are positively correlated with intention
to adopt.

e Technologies that are easy to understand and implement were particularly influential in
shaping adoption intentions.

Systemic decision-making factors

e Social norms, encompassing both observed practices of peers (descriptive norms) and the
perceived approval of important others (injunctive norms), positively influence adoption
intentions.

e Perceived equity within the food value chain also play a role. Farmers are more inclined to
adopt CSA when they believe all stakeholders contribute fairly to environmental, ethical,
and fair-trade goals.
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e Trust in other stakeholders' honesty regarding climate and ethical commitments also
positively correlates with the intention to adopt.

e Availability of certification processes and the market willingness to pay premium prices for
CSA products positively influence adoption intentions, as do perceptions of access to
market.

e Access to information and advisory services is another critical determinant. Farmers who
rely on agricultural training, advisory services, and trusted information sources are more
likely to adopt CSA.

Policy and institutional framework on CSA

e Positive and significant correlations were observed between adoption intentions and
perceptions about access to credit and governmental financial support

Table 2 Decision-making factors and intention correlation

Variables Correlation Significance
coefficient
Age 713 -0.0669 0.0.741
Gender 713 -0.1078 0.0040
Education level 713 0.1362 0.0003
Household size 713 0.1444 0.0001
Farm income level 713 0.1354 0.0003
Farmini experience 713 -0.0191 0.6112
Farm size 715 0.2235 0.0000
Farm ownership 715 0.1019 0.0064
Farm production type 715 -0.0176 0.6381
Farm cooperative membership 715 -0.0488 0.1922
Perceived ease to use 721 0.209 0.000
Perceived compatibility 721 0.365 0.000
Perceived technoloiical usefulness 721 0.180 0.000
Perception of self-responsibility 689 0.2221 0.000
Farm motives 689 0.2336 0.000
Risk tolerance-prefer certainty over uncertainty | 689 0.058 0.129
Risk tolerance - avoid risks in my investments | 689 -0.003 0.941
Risk tolerance- like to take financial risks 689 0.110 0.004
Perception of the financial resources'| 633 0.154 0.000
sufficiency
Perception on sufficiency of household’s | 632 0.169 0.000
income
Systemic factors
Perceived equity 650 0.1356 0.0005
Perceived contributions 650 0.1013 0.0098
Perceived honesty 650 0.1405 0.0003
Subjective norm 650 0.3867 0.0000
Availability of CSA certification 673 0.1190 0.0027
Perception on market access 673 0.1354 0.0006
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Perception on WTP for CSA products by buyers | 672 0.0829 0.0368
Information use 636 0.2170 0.0000
Extension and advisory serves 636 0.1966 0.0000
Policy and institutional factors

Perception on governmental support on CSA 673 0.117 0.002
Perception on credit access for CSA 673 0.166 0.000

Source: Extracted from BEATLES Deliverable 1.1

Using data from the same survey, Deliverable 4.1 (Task 4.1, WP 4) presents results from a
segmentation analysis of European farmers, aiming to profile them based on their unique
characteristics and needs, which will help tailor policies and interventions. Market segmentation
analysis identifies homogeneous segments with similar traits, enabling more targeted
policymaking that can foster transformative change towards sustainability. Results suggest that
farmers can be categorized into four distinct segments based on their expectations and intentions
regarding the adoption of CSA initiatives.

e Segment 1: Farmers with modest expectations (34%). This segment has Low Experience,
Medium Expectations, and Medium Intention to use CSA.

e Segment 2: Farmers with high expectations (28%). This segment has Low Experience,
High Expectations, and Medium Intention to use CSA.

e Segment 3: Farmers using CSA (24%). This segment has Medium Experience, High
Expectations, and High Intention to use CSA.

e Segment 4: Farmers not using CSA (13%). This segment has Low Experience, Medium
Expectations, and Low Intention to use CSA.

Overall, three out of the four segments, which make up 76% of the sample, show low experience
with CSA practices and a low to medium intention to adopt them in the future, indicating a potential
lock-in effect due to lack of experience. The only segment with a majority of experienced farmers
(24% of the sample) has the highest intention to use CSA practices. Potential key barriers, or
lock-ins, identified include:

e Personal barriers: Farmers not using CSA face constraints such as time, resources, or
willingness to adopt new practices.

e Social barriers: A lack of trust among farmers towards other actors in the food supply
chain, as well as the belief that others (business partners and consumers) are not willing
to pay fair prices for climate-smart products, hampers collective action. Additionally, some
farmers are unaware of others in their peer group adopting CSA practices, which can deter
them from making changes.

e Economic barriers: Many farmers report difficulties accessing financial resources,
markets for inputs/outputs, and institutional support like certifications or credit facilities,
along with a generally unfavourable policy framework which further contribute to the lock-
in.

Based on results from the three different activities described above (literature review, correlation
analysis and segmentation analysis), a few robust conclusions can be drawn about farmers’
willingness to adopt CSA and decision-making factors influencing observed adoption and
intention to adopt.

Data collected in the survey indicate that, on average, farmers tend to be moderately inclined
towards the adoption of CSA. However, the segmentation analysis shows a high degree of
15
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heterogeneity in farmers’ intention to adopt due to different expectations about the potential
benefits of adoption and different levels of familiarity with CSA. The vast majority of farmers have
a low or moderate intention to adopt CSA, while only a quarter of farmers are likely to adopt.

Findings from the literature review and the correlation analysis based on primary data show are
consistent, overall. Results indicate that age and education are important drivers of adoption.
Therefore, the ageing of the farmer population in Europe and the moderate level of education of
the farming community could represent the main barriers to adoption. A more systemic circulation
of information as well as support from extension services are crucial to enhance farmers’
perception of the potential benefits and costs of adoption. Farmers, on average, have little
knowledge and familiarity with CSA and, in the survey, they clearly express the need to better
understand the complementarity of CSA with their current farming activity and whether they would
be able to implement and efficiently use new technologies. Perceived behavioural control
becomes an important enabler in this sense. Results also show that farmers who are more aware
and conscious about environmental challenges that threaten their activities and about the
contribution that farming itself has on environmental degradation are more responsive. Therefore,
initiatives that aim at increasing awareness of environmental challenges, including climate change
could improve farmers’ environmental consciousness and, consequently, adoption rates. A more
systemic knowledge about CSA could also be achieved thanks to the creation capacity-building
networks generated at supply-chain level and involving different types of stakeholders. Results
also suggest that social norms can positively affect adoption and the establishment of
collaborative farmer initiatives that foster mutual support, risk sharing, peer effects and social
comparisons could facilitate adoption of CSA. Finally, an improvement in the legal framework,
larger financial support, easier access to credit, and a lower bureaucratic burden related to the
adoption of CSA could increase the rate of adoption. Governance reforms that enhance cross-
sector coordination and inclusive decision-making could further strengthen the effectiveness of
policy interventions. In summary, a better understanding of how decision-making factors influence
intended and observed farmers’ behaviour as well as their interlinkages allows for the design of
more effective interventions that can enhance CSA adoption and contribute to sustainable
agricultural practices.

BEATLES project will use these findings as a foundation to examine effective behavioural
interventions, through experimental designs, in WP2 as well as fair business strategies in WP4.

3.2 ENFASYS

The ENFASYS’s CF highlights the importance of integrating behavioural and systemic
perspectives as anticipated in Section 1.2. Behavioural economics explains decision-making as
influenced by behavioural and situational factors, while food systems research views these factors
as products of systemic structures that define actors’ social and cultural environments. These
perspectives are complementary, as behavioural science examines proximate causes of actions,
while systemic perspectives explore underlying mechanisms.

To better understand interlinkages between these two domains, Task 1.1. in WP 1 provides a
literature review of the systemic and behavioural factors affecting this transition of farmers and
consumers towards SFS. This review used an approach similar to PRISMA even though it does
not explicitly follow this approach. Deliverable D1.1. presents the results of this exercise.
However, in this section, only the main findings from the literature review about farmers are
provided given the focus of the PRUDENT’S project.
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Among system factors, main enablers, deterrents and lock-ins were identified. Here, we
summarize that in Table 3.

Table 3 Enablers, deterrent and lock-ins of SFS

Enablers Deterrents ‘ Lock-ins
Institutional innovation: | Economic challenges: | System lock-ins: "Food
Institutional innovation emerges as | Economic challenges | system lock-in" or “regimes”

a pivotal driver, focusing on the | emerge as a significant | are defined as mechanisms
development and reconfiguration | hindrance to sustainability. | that  encapsulates  the

of rules, norms, and governance | Financial constraints, such | irreversible self-
structures within agri-food | as insufficient | perpetuating dynamics of
systems. Research underscores | compensation for | the global food system (e.g.
its critical role in overcoming | environmental investments | Kuokkanen et al., 2017;
systemic barriers and entrenched | and the inequitable | Klerkx & Begemann, 2020).
practices that hinder sustainability | distribution of costs and
(e.g. Garrett et al, 2020; | benefits, create
Akimowicz et al., 2022). disincentives for farmers to

adopt sustainable practices
(e.g. Gomes & Reidsma,
2021; Ada et al., 2021).

Social Innovation: Social | Institutional inertia: | Technology and practice
innovation introduces the human | Institutional inertia further | lock-ins: Technological
dimension into the idea of | compounds these | and practice lock-ins further
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transitioning, fostering new ideas
and collaborative models to
address social challenges. It is
instrumental in creating inclusive
and equitable food systems (e.g.
Anderson and Leach, 2019;
Pereira et al., 2020). Examples are
social movements advocating for
agroecology and equitable land
access.

Policy and governance
mechanisms: Policy and
governance mechanisms are

critical in providing the regulatory
and financial frameworks needed
to incentivize sustainable
practices. It is important to develop

challenges by reinforcing
resistance to change within
existing  structures and
policies. For example,
Dumont et al. (2020)
discuss the rigidity of
institutional arrangements
that obstruct transitions to
more sustainable systems.
Overcoming this inertia
requires systemic analysis
and structural reforms (e.g.,
Engelberts et al., 2021; De
Lauwere et al., 2022)

Complex realities and
interactions: The
complexity of the agri-food

system itself presents a
formidable barrier. El Bilali
(2019) highlights how the
interactions among

complicate transitions by
reinforcing the dominance
of specific tools, processes,
or methods over time.
Sutherland et al. (2012)
study technological lock-ins
in the context of intensive
agriculture, where
significant investments in
specialized machinery deter
farmers from  adopting
sustainable alternatives,
such as organic farming.
Kuokkanen et al. (2017)
explore practice lock-ins,
exemplified by the
widespread adoption of
chemical fertilizers, which
has entrenched intensive
production methods and
heightened expectations of
continuous growth,
impeding the shift toward
alternative, sustainable

farming practices.
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targeted
subsidies,
programs,

promote

policies, including | ecological, economic, and
incentives, in removing systemic | making the implementation
barriers. Governance reforms that | of  uniform  sustainable

coordination and participatory | Addressing these

decision-making further amplify | multifaceted challenges
the impact of policy interventions | requires a nuanced
(e.g. Klerkx and Begemann, 2020; | understanding of the
Linares et al., 2022). interconnected dynamics at

play.

procurement | social processes create a
agroecological | heterogeneous landscape,

cross-sectoral | practices challenging.

To review the literature on the behavioural factors, it was used the same approach that was
implemented for the systemic factors. ENFASYS builds on different theories of human behaviour
to theoretically map possible behavioural factors that may drive the transitions towards SFS.
Particular attention is paid to the review of behavioural theories proposed by Known and Silva
(2020) that identified 17 factors that affect the intention or motivation for behaviour. Here, the key
behavioural factors and processes are presented in Table 4.

Table 4 Key behavioural factorsforSF
Factor Description

Normative
processes

Social norms are key factors influencing economic agents, including
farmers. A dominant social norm in agriculture is productivism,
characterized by a focus on intensive, industrialized farming supported by
government policies aimed at maximizing productivity (e.g. Kaiser &
Burger, 2022; Busse et al., 2021). However, shifts in values are emerging,
with some farmers moving away from the productivity paradigm in favour
of more sustainable and value-driven practices (Bouttes et al., 2019;
Barnes et al., 2022). Farmers behavioural change towards SFS is inevitably
related to whether sustainable farming is seen as socially acceptable (e.g.
Hibel & Schaltegger, 2022; Murphy et al., 2022). However agricultural
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traditions—such as land ownership, inheritance patterns, and knowledge
transfer—play a significant role in defining these norms, with conservative
practices often dominating (e.g. Bouttes et al., 2019; Kaiser & Burger,
2022). Agri-environmental policies are sometimes perceived as threats to
these traditions, creating anxiety-driven resistance to change (e.g. Murphy
et al., 2022; Puupponen et al., 2022).

Risk
assessment

Farmers are more likely to adopt sustainable practices if they perceive
minimal risks and clear benefits. Those with low risk aversion (e.g.,
pioneers) are more willing to experiment with uncertain but potentially
transformative practices (e.g. Bakker et al., 2021; Méhring & Finger, 2022).
Younger farmers, who are often better educated and more aware of
sustainability issues, tend to be more open to adopting sustainable
practices (e.g. Burton, 2014; Garcia-Arias et al., 2015). However,
resilience, adaptive capacity, and financial independence also play critical
roles in motivating sustainable behaviours (e.g. Bouttes et al., 2020;
Sutherland, 2011).

Social
interaction

Community ties, trust, and collaboration within farming communities or
short supply chains can positively influence the adoption of sustainable
practices. These networks foster mutual support, knowledge-sharing, and
collective action (Carson et al., 2016; Hvitsand, 2016). The relationships
between farmers, consumers, and other stakeholders in localized value
chains further enhance engagement and sustainability efforts (Borsellino et
al., 2020; Guerrero et al., 2019).

Overall, the literature review on systemic and behavioural factors affecting farmers’ behavioural
change towards SFS highlights the need to integrate systemic and behavioural factors into the
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same CF. Behavioural factors should not be studied in isolation, but they should be embedded in
more dynamic models of decision-making, recognizing that behaviour is shaped by recursive
processes, where past decisions and their outcomes influence future actions. This evolving
perspective opens the door for closer integration of behavioural science and food systems
research. A key question is whether one-to-one relationships can be established between
behavioural science concepts (e.g., social norms, habits, values, motivations) and food systems
research concepts (e.g., systems, cultural norms, institutions, power, and agency). Further
theoretical exploration is needed to determine whether these conceptual overlaps represent true
bridges between disciplines or merely reflect distinct perspectives on social behaviours.
ENFASYS seeks to advance this integration and enrich the understanding of sustainability
transitions in agri-food systems.

Consistent with the approach used in the other two sister projects, co-creation activities conducted
at the case-study level within different work packages integrate the literature review presented in
this section. In WP 3, a co-creation workshop was held in all case-studies with the goal to propose
existing and novel behavioural interventions targeted at the individual micro-level. The co-creation
activity started from barriers and levers identified through the literature review and through the
qualitative analysis in WP 2. In WP 6 (Policy instruments) and WP 7 (business models), a series
of 2-3 co-creation workshops were held in all case studies to identify possible policy mixes and
business models that could overcome some of the identified barriers. In WP 4, a co-creation
workshop was held to develop theories of change.

At the moment of writing this PRUDENT deliverable, ENFASYS has mostly finalized its activities
to map the systems, identify systemic lock-ins, and investigate behavioural factors that act as
barriers or levers. ENFASYS has entered its experimental stage, in which ex-ante analysis of the
effectiveness of policy instruments, business models and overall changes to the farming systems
will be performed. In WP 5, behavioural experiments will be conducted using randomized trials,
discrete choice experiments and lab-in-the-field experiments. Further, a number of stylized
system dynamic models will be developed allowing to assess more systemic changes to the
farming system. In WP 6 (Policy mixes) and WP 7 (Business models), further activities will be
executed to produce insight regarding the feasibility of implementing policy mixes and regarding
the scalability of identified business models.

3.3 VISIONARY

The VISIONARY’s CF highlights the importance of mapping decision-making factors (or drivers)
when investigating levers and lock-ins that may facilitate or hinder behavioural change across
actors operating in food systems. To identify factors that may influence behavioural change,
VISIONARY carried out a literature-based mapping in Task 2.1 in WP2. Deliverable D2.1.
presents the approach used and the findings from this exercise. The literature review employed
the PRISMA approach to identify 70 literature reviews. In essence, is a second-order literature
review, meaning that is a literature review of existing literature reviews. In the process, two main
domains of interest were identified: sustainable farming and sustainable food consumption. Here,
we mainly focus on the decision-making factors affecting sustainable farming as PRUDENT is
mainly interested in farmers’ behavioural change. The main questions the literature review tried
to address are: i) What can we conclude about the behavioural dimension of the transition to SFS
from existing structured literature reviews? ii) What factors hinder (barriers) or facilitate (enablers)
the behavioural change of food system actors towards sustainable food provision? iii) What
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recommendations can be made for future research on sustainability transitions in agri-food
systems (what remains unknown or under-studied in the discourse)?

The review regarding sustainable farming produced a final list of factors grouped into 10 main
categories, 53 parent subcategories and 20 child subcategories (i.e. subcategories of
subcategories). Regarding factors influencing the adoption of sustainable farming, these can be
grouped into 10 main categories:

- Concerns

- Norms

- Experiences

- Exogenous Factors

- Perceptions

- Farm Characteristics

- Attitudes

- Social Relations

- Personal Attributes

- Knowledge/Awareness
- Socio-demographic Factors
- Intervention/Tools

The complete list of categories, sub-categories and factors are presented in Figure 4. Notably,
the findings demonstrated that many factors exist on a "motivation-barrier continuum," meaning
that the same determinant can act as either a motivator or a barrier depending on context. For
instance, economic incentives can enable adoption when subsidies are well-structured, yet they
may also create dependency and resistance to voluntary adoption in other cases. The review
does not provide a detailed description of such categories, subcategories and child
subcategories, and it does not aim to provide a detailed summary of results about the correlation
between identified behavioural factors and sustainable farming practices. Instead, it aims at
identifying potential gaps in the literature that could be filled by future research.
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Figure 3 360° Review of factors influencing the adoption of sustainable farming.
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Source: VISIONARY Deliverable 2.1

Overall, the key categories of factors identified in the literature review include sociodemographic

variables, sociopsychological influences, economic and institutional factors, and farm
characteristics.

Sociodemographic factors, such as farmers’ age, education, and experience, emerged as
significant predictors of sustainable practice adoption. However, Burton (2014) highlights that
these relationships are often treated descriptively, with limited investigation into causal

mechanisms. Addressing this gap could provide deeper insights into how demographic variables
shape farming behaviours over time.

Sociopsychological factors such as risk perception, cultural norms, and identity also significantly
influence behaviour. Rosario et al. (2022) underscores the need for further research into these
dimensions, particularly the role of personal identity in fostering or hindering sustainable
practices. Farmers’ perceptions of risk and uncertainty were found to be critical in shaping their
willingness to adopt new technologies or conservation methods. Additionally, cultural norms often
mediate the acceptance of practices, creating variation across regions and farming systems.
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Economic and institutional factors are also pivotal. The provision of subsidies, the credibility of
advisory services, and the structure of regulatory frameworks strongly affect adoption. Bartkowski
and Bartke (2018) highlight the importance of co-creating partnerships and advisory systems that
foster trust and knowledge-sharing.

Finally, the review emphasizes the need for future research to adopt holistic approaches that
account for internal factors (e.g., perceptions, norms, and habits) and external factors (e.g.,
financial circumstances, cultural context, and environmental conditions) influencing decision-
making processes. Such frameworks could generate insights that better reflect real-world
complexities. Furthermore, exploring the interconnections between value chain actors—such as
the influence of consumers’ preferences, retailers’ logistics, and production capacities—presents
an important avenue for future inquiry.

Results from this literature review and additional evidence generated thanks to co-creation
activities conducted at the case study level in the VISIONARY’s science-policy interfaces
informed the agri-environmental policy and the value-chain experimentation that are currently
conducted in WP3 and WP4, respectively.

3.4 CONCLUSION

The theoretical foundations and the mapping of drivers influencing farmers’ behaviour towards
more SFS and food systems explored in BEATLES, ENFASYS, and VISIONARY, highlight the
multifaceted and intricate nature of transitioning towards sustainable agriculture, forestry, and
food systems. Starting from different conceptualizing frameworks, all these projects converge to
the idea that it is crucial to understand better the critical interplay between behavioural and
systemic factors that influence the decision-making processes of key stakeholders, including
farmers. Given these premises, the first step taken from the three sister projects is the same: a
mapping of the drivers influencing farmers’ behaviour towards the transition towards more
sustainable agriculture and food systems. However, it is evident that the three sister projects
implemented a different rationale and different approaches to conduct this mapping.

First, the final goal of these mapping exercises is also different across projects. ENFAYS provides
a macro mapping of systemic and behavioural factors that identifies broad categories of
phenomena and processes that could act as enablers, deterrents and lock-ins in the transition
process towards SFS. This is perfectly consistent with the more systemic approach that
ENFASYS has in addressing the challenges and opportunities related to this transition. The
VISIONARY’s goal is more granular in the sense that the mapping exercise aims to identify all
possible decision-making factors influencing behavioural change towards more SFS. However,
VISIONARY does not necessarily aim to review the specific correlations that have been observed
in the literature between decision-making factors and actual farmers’ decisions. This gap is filled
by BEATLES which first identifies the full set of decision-making factors affecting farmers’
adoption of CSA and then it explores the correlation between such factors and adoption in terms
of directional and size effects. The work conducted in BEATLES could lead to the future
structuring of a meta-analysis. Some additional considerations can be made. The mapping
activities conducted in ENFASYS and VISIONARY are more qualitative, while the one conducted
in BEATLES is more quantitative. The three approaches complement each other, in fact the
granular work conducted in VISIONARY and BEATLES could be easily integrated into the more
systemic approach used by ENFASYS. While BEATLES and VISIONARY are more behaviourally
driven, ENFASYS’s perspective is more systemic.
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Second, while the three sister projects all map these drivers conducting literature reviews,
BEATLES integrate the literature review with a survey that aims at studying the correlation
between identified drivers and intention to adopt CSA as well as at developing a segmentation
analysis of the EU farming population in relation to their intention to adopt CSA. One of the aims
of the survey is to test whether findings from previous literature are systematically replicable at a
large scale, using a cross-country survey including six different EU countries.

Three, the number of literature reviews varies across projects. ENFASYS, taking inspiration from
its CF, conducts two parallel literature reviews on drivers of farmers’ behavioural change towards
SFS. One relates to systemic drivers, the other to behavioural drivers. BEATLES and VISIONARY
conduct one literature on decision-making factors and distinguish between behavioural and
systemic factors later.

Fourth, VISIONARY proposes a “second-order” literature review, in the sense that a literature
review of existing literature reviews exploring drivers of farmers’ behavioural change towards
more sustainable agriculture. Differently, BEATLES and ENFASYS conduct a “first-order”
literature review, meaning that they focus on original studies and not on literature review.

Fifth, there exists also differences in the methodological approaches used to conduct the literature
reviews across projects. VISIONARY and BEATLES followed the PRISMA approach, while
ENFASYS conducted systematic literature reviews without explicitly following one specific
approach.

Overall, the findings regarding key drivers influencing farmers' adoption of sustainable and CSA
are consistent across the three sister projects. All three projects highlight that systemic and
behavioural factors can be critical enablers or barriers to the transition towards SFS. At the
systemic level, technological innovation as CSA technologies are certainly enablers. Also, social
innovations like stakeholders’ collaborative actions promoting agroecology and organic farming
or institutional innovations like new governance models that promote participatory decision-
making processes can facilitate the transition. These unconventional types of innovations can
improve stakeholder engagement, and the natural creation of capacity-building networks,
overcoming some of the barriers that exist at the systemic level like financial constraints,
knowledge gaps, institutional inertia, and market-related barriers due to a limited demand for more
sustainable products. Some of these systemic barriers are inextricably related to behavioural
barriers and could be overcome thanks to behavioural levers. For example, the literature indicate
that social norms, social comparison and peer effects are positive drivers of behavioural change
towards adoption of CSA and transition to SFS, more generally. Another behavioural factor
affecting farmers’ ability to embrace changes and innovations is risk tolerance. Farmers who are
more risk tolerant are more willing to adopt CSA for example. However, it is also true that risk
tolerance is correlated by farmers’ sociodemographic characteristics such as age, gender and
education as well as by situational influences, for example, farmers’ financial independence or
self-sufficiency. These examples highlight the complexity of the food system where farmers
operate, which is an important lock-ins for behavioural change.

PRUDENT will tremendously benefit from the decision-making factors mapping exercise
conducted in BEATLES, ENFASYS and VISIONARY for the development of the empirical
behavioural research to be conducted in each use case within the projects. After all, green nudges
build on economic agents’ deviation from rationality that are intrinsically related to the behavioural
but also systemic factors mapped in the three sister projects. Any other projects aiming at
facilitating behavioural change in food systems will benefit from the decision-making factors’
mapping as much as PRUDENT wiill.
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4 Policy tools for sustainable agriculture and food system

4.1 BEATLES

In WP1, BEATLES conducts a literature review regarding the existing policy and regulatory
frameworks affecting the transition to CSA. Results from this literature review, provided in
Deliverable D1.1 provides a systematic mapping of policy interventions related to the CAP at EU
and national level, and it studies the impact that such policy interventions can generate on
farmers’ adoption of CSA.

The literature review is conducted following the PRISMA approach, and it considers 100 peer-
reviewed studies related to CSA and the Common Agricultural Policy (CAP) published between
2012 — 2022. The literature review examined categorizing these studies based on their
geographical and thematic focus.

Geographically, the studies were classified as either EU-wide (54 studies) or national/regional (46
studies) depending on their geographical focus. Thematically, the studies were divided into those
that primarily focused on CAP governance and incentives (56 studies) and those that investigated
specific aspects of CSA, where CAP served as a contributing factor or explanatory variable (44
studies). More generally, it was observed that a substantial portion of the research prioritized
sustainability over the adoption of CSA, reflecting the emphasis placed by CAP on promoting
sustainable practices within the agricultural sector.

Based on this review, Deliverable D1.1. identifies the following governance and policy challenges
in the relationship between the CAP and farmers’ adoption of CSA

Governance-related challenges are presented in Table 5.

Table 5 Key governance challenges

Contribution of | Existing measures promoting CSA within the CAP are not sufficient to
the CAP as a | generate a significant behavioural change among farmers that has the
driver for CSA potential to contribute to meeting broader EU policy objectives related to
climate, sustainability, and biodiversity indicated in the Green Deal, Farm
to Fork, and Biodiversity strategies. Given its size and funding scope, CAP
has far greater potential leverage to drive the adoption of smart and
sustainable farming practices than specialized environmental and climate-
focused policies. However, this potential is not sufficiently unlocked (e.g.,
Glowinkel et al.,2020, Pe’er et al., 2020).

Policy The literature review highlights the importance of a whole-food-system
interventions approach that integrates agricultural, environmental, and public health
within the CAP | policies by using a more systemic approach that considers the complexity
should be | of food systems (Lampkin et al., 2020).
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designed
according
whole-food-
system
approach

Decentralization
of responsibility
within the CAP

The increased decentralization of responsibilities within the CAP has not
fully delivered the expected sustainability outcomes, and more specifically
the adoption of CSA (Grzelak et al. 2019). The CAP often fails to
adequately address the diverse needs of regions and sectors. Participatory
approaches that involve all interested stakeholders in the development of
sustainability measures could improve CAP’s impact on sustainable
farming.

Policy-related challenges are mainly related the structure of farmers incentives within the CAP
and are presented in Table 6.

Table 6 Key policy challenges
Factor Description

Restructuring of
the
subsidization
framework

Direct payments should be restructured into payments for public goods,
rewarding farmers for reducing greenhouse gas emissions, enhancing
biodiversity, and adopting sustainable farming practices. This will expand
expanded funding for Agro-Environmental Climate Measures (AECMs) and
eco-schemes (e.g. Pe’er et al., 2020). Strengthening these measures
through coordinated landscape-level actions, targeted incentives, and
collective contracts for farmers could further improve biodiversity
outcomes. (e.g., Batary et al. 2018, Lefebvre et al. 2015).

Strengthened
monitoring tools

Strengthening of monitoring systems, including annual assessments of
land use and biodiversity indicators, are also emphasized to ensure policy
effectiveness and accountability (e.g. Pe’er et al., 2020). Scholars propose
the adoption of evaluation tools and frameworks to better integrate
productivity and resource conservation in policy assessments, especially
for newer EU Member States (e.g., Passeri et al. 2016, Baur et al. 2018).
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Deliverable 1.1. discuss then specific measures for specific key agricultural issues:

Svynthetic input management and CAP

CAP incentives have driven the adoption of organic farming, but several barriers remain, including
bureaucracy, weak market connections, and low profitability. Some regions struggle to achieve
both economic and environmental benefits from organic farming. Authors like Konstantinidis
(2018) warn that organic farming in Europe is becoming more industrialized, emphasizing
mechanization and monoculture rather than transitioning toward a fully agroecological model.

Biodiversity and CAP

CAP measures remain insufficient in terms of biodiversity conservation (Palacin et al. 2018). The
dichotomy between land-sparing and land-sharing approaches does not reflect the complex
reality of agricultural landscapes. Greater involvement of farmers and local stakeholders in
designing biodiversity schemes is essential for better outcomes.

Soil protection and CAP

CAP efforts to address soil degradation and improve soil organic carbon content are still lacking
in coherence and tailored incentives. Effective measures require localized strategies, such as
precision farming and rotational cropping. Innovative policies to manage critical resources like
phosphorus, reducing current path dependencies in soil conservation practices. (e.g., Garske et
al. 2020).

Results from the literature review gathering information on the public policy tools affecting the
transitions towards CSA are enriched with evidence generated by the co-creation activities
conducted at the use-case level in WP1.

In conclusion, these activities emphasize that the CAP holds significant potential to drive
behavioural change across Europe’s agricultural sector, but its effectiveness is limited by key
limitations about its governance design and the structure of the farmer subsidization schemes.
Key reforms of the CAP governance and policy mechanisms should be introduced to enhance its
ability to facilitate the transition towards CSA. These reforms should create a more resilient,
equitable, and sustainable agricultural system while addressing critical environmental and social
challenges. By better aligning CAP with sustainability goals and tailoring approaches to the needs
of different farming segments, policymakers can foster greater adoption of climate-smart practices
across Europe.

At later stages of the project, policy analysis in WP5 will be expanded to include other policy
instruments that affect the policy framework of the sectors and countries of the five case studies
investigated in the BEATLES project. These policies will be evaluated with respect to their
effectiveness in promoting CSA outcomes (mitigation, adaptation, productivity). Barriers and
drivers in policy implementation will be investigated along with the concept of fairness in policy
design to propose fair policies and tools.

4.2 ENFASYS

ENFASYS’ CF, proposed in D1.1., highlights the distinction between public and private
interventions and the key role that such interventions play in transitioning towards more SFS.

ENFASYS does not aim to systematically map the public and private policies and interventions
that are currently available to foster the transition towards SFS. Rather, the project provides a
general overview of such policies, focusing on the key challenges that characterize them.
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Given the broad nature of the notion of food systems, public and private initiatives do not only
focus on agriculture but they have strong interlinkages with policy areas, including agriculture, the
environment, trade, market regulation, fiscal and social policies, food safety, public health,
education, and research (e.g. De Schutter, 2019; EEA, 2023). The complexity of food systems,
with a wide range of actors and interrelations, necessitates multifaceted policy approaches that
address diverse societal and environmental goals.

The focus of this section is on public initiatives, while private initiatives are summarized in Section
6 which focuses on BM. D.1.1 specifies that the public policies with a potential high impact on
sustainability include agro-environmental schemes (AES) (Giomi et al., 2018), public food
procurement strategies (Schleiffer et al., 2022), and support for local food production (Reina-
Usuga et al., 2022), organic farming (Acs et al., 2005; Kaiser & Burger, 2022), and labelling
schemes aimed at promoting "consumer responsibility" (EEA, 2023).

However, the current sets of identified public policies present several shortcomings. These are
described in Table 7.

Table 7 Key policy challenges
Factor Description

Lack of | There are not public policies that coherently integrate agricultural and
integration environmental goals. This is often due to the dominance of economic
between interests, trade concerns, and institutional power relations. This results in

agricultural and | the dilution of environmental measures in policies like the CAP (e.g. Alons,
environmental 2017).
goals

Legitimacy of | The legitimacy of public policies is a key concern. Despite increasing
public policies recognition of the environmental and social externalities of current
agricultural systems, policy development remains contested. Conflicting
interests between stakeholders and the social justice implications of policy
impacts make the transition to sustainable food systems complex. Farmers,
in particular, may feel alienated by rapidly changing and seemingly arbitrary
policies, which can undermine their motivation to adopt new practices (de
Boon et al., 2022). The legitimacy of policies can be enhanced through
participatory approaches, involving a broad range of stakeholders in the
design process, to ensure that policies reflect societal goals and values
more comprehensively (Dwyer, 2021). This approach aligns with the
principles of food sovereignty, which emphasize local and regional
ownership of food system decisions (De Schutter, 2017).
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The findings from the literature review on public policy tools influencing the transition to SFS are
complemented by evidence gathered through co-creation activities conducted at the case-study
level in WP 6. In this work package, a first series of co-creation activities will identify possible
policy mixes at the case-study level. In a second series of co-creation activities, insights will be
produced regarding the suitability of the ‘policy design space’ (the ability and willingness of a
government to propose and implement this most suitable mix of policy instruments).

Co-creation activities at the case study level complement the literature review presented in this
section.

In conclusion, ENFASYS highlights that public interventions in agricultural and food systems play
a critical role in advancing sustainability. However, for these interventions to be effective, they
must address the complexities of policy integration, stakeholder coordination, and the legitimacy
of policy pathways. Participatory and inclusive policy design processes are key to overcoming the
challenges associated with implementing sustainable agricultural and food policies.

4.3 VISIONARY

The VISIONARY projects carried out a policy mapping exercise within task 2.3, in WP2. This
exercise mapped 96 policy tools grouped in sustainability thematic and policy thematic clusters.
Deliverable 6.1 describes the main findings from the policy mapping exercise. The mapping
exercise has been undertaken to screen and analyse regulatory, and policy tools considered
relevant to enabling or hindering initiatives that can deliver SFS outcomes. However, there was
no critical assessment of the main strengths and limitations of such policy tools.

Each project partner was asked to identify and describe the policy tools deemed to be most
relevant in their empirical application within VISIONARY.

Six sustainability thematic clusters were identified: i) biodiversity delivery; ii) organic farming; iii)
climate; iv) value chain; v) plant-based protein; and vi) water resources management. (see Table
8).

Table 8 Clustering of the policy tools by sustainability thematic cluster
Thematic Cluster Number of Tools Participating Countries

UK, Germany, Poland, Hungary, Spain
ltaly, Denmark, Spain

Plant-Based Protein Denmark, Germany, Poland, Spain

Source: Extracted from VISIONARY Deliverable 6.1

Here, we provide a discussion about the distribution of policy tools across sustainability thematic
clusters. Most of the tools related to the categories “Plant-Based Protein” and “Value Chain”
address policy initiatives that do not directly involve farmers but other stakeholders along the
value chains, including consumers. Most of the remaining policy pools are related to organic
farming and biodiversity-related policy initiatives, while only a few relate to climate and water. This
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is not a surprise as the CAP has devoted a lot of attention to organic farming as means to
rationalize the use of synthetic inputs. Also, most agri-environmental schemes and eco-schemes
aim primarily at biodiversity.

Six policy thematic clusters were identified (see also Table 9):

i) Direct regulation refers to the imposition of restrictions or the establishment of rules that
enforce compliance or limit certain actions. This category encompasses bans,
obligations, and standards, with associated penalties ranging from fines to legal
convictions. Its primary objective is to ensure compliance through mandatory
constraints.

i) Economic incentives are designed to encourage voluntary behaviour by offering
various benefits, such as monetary rewards, time savings, or other resources. These
incentives rely on a cost-benefit analysis undertaken by the policy subjects and include
mechanisms like tax reliefs and environmental payments. Public agencies may also
centralize transaction costs to facilitate certain decisions, such as through public
certification schemes or the opportunity to sell tradable environmental permits.

iii) Economic disincentives aim to discourage specific voluntary behaviours by imposing
penalties or costs. These disincentives are based on a similar cost-benefit analysis and
can include taxation, charges, and the requirement to purchase environmental permits.
The goal of this approach is to make undesirable behaviours less appealing by making
them costlier.

iv) Public infrastructure focuses on providing the means and opportunities necessary for
individuals or groups to engage in desirable behaviours. This category includes the
creation of physical assets, such as roads, facilities, or buildings, that support the
intended outcomes by offering accessible resources.

v) Capacity tools or boosts involve providing individuals or groups with the information,
training, education, and knowledge required to make informed decisions or take
effective action. These tools aim to empower people by equipping them with the
necessary skills and understanding to address challenges or make better choices.

vi) Moral suasion seeks to persuade individuals to comply with policies by appealing to
their internal motivations, such as beliefs and values. This approach assumes that
individuals make decisions based on their ethics and the compelling reasons presented
for compliance. Nudges are subtle interventions designed to steer individuals'
behaviour in predictable ways by leveraging cognitive biases and limitations in human
decision-making, without forbidding any options or significantly changing economic
incentives.

Table 9 Clustering of the policy tools by policy tool thematic cluster
Policy Tools Number of Tools

Direct regulation

Capacity tool/boost R

Source: Extracted from VISIONARY Deliverable 6.1
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Here, a discussion is proposed on the distribution of policy tools across policy thematic clusters.
Overall, a significant portion of the selected policy tools fall under the category “economic
incentives”. This trend suggests that more environmentally sustainable practices are often seen
as going beyond mandatory standards, requiring voluntary uptake through compensation for
income lost and incentivizing specific actions. This approach also reflects the perception that
sustainable food and farming practices can incur an economic burden, necessitating
compensation to maintain market competitiveness. In most countries analysed, these economic
incentives are framed within the CAP framework, particularly under Pillar | (direct payments and
market interventions) and Pillar Il (rural development), which are funded by the European
Agricultural Guarantee Fund and the European Agricultural Fund for Rural Development
(EAFRD), respectively. Some countries have also included interventions funded by the EU Next
Generation framework. In the UK, economic incentives are structured in national policies but
remain closely aligned with CAP mechanisms.

In contrast, the use of behavioural interventions (e.g., moral suasion and nudges) appears to be
very limited indicating that governments face challenges in integrating more innovative
approaches into their policy frameworks.

Some policy tools are hybrid, blending traditional categories such as direct regulation, economic,
or informational tools. These hybrid tools, such as some interventions in the CAP (e.g., direct
payments tied to good agri-environmental practices or eco-schemes), occupy a middle ground
between obligatory regulations and voluntary agri-environmental or climate schemes. This
intermediate position is noteworthy, as it represents a gradient of intervention modalities, with
varying perceptions among farmers and policymakers regarding the voluntary or obligatory nature
of the tools. Over time, certain environmental standards or requirements evolve from voluntary to
mandatory, as green payment modalities become obligatory to access CAP payments.

In alignment with the other sister projects, also VISIONARY enriches findings from the policy
mapping exercise with information collected during the co-creation activities conducted in each
case study via the science-policy interfaces.

4.4 Conclusion

The BEATLES, ENFASYS and VISIONARY projects present distinct but complementary
approaches to map existing policy tools, discuss their shortcomings and describe possible
reforms. Given the focus of this report on policy initiatives that are directly related to farmers and
farming, it is no surprise that most policy tools discussed here fall within the CAP.

BEATLES, given the nature of the project, focuses on how the CAP and related policy
interventions can influence the adoption of CSA. The main take-home message is that the budget
allocated to policy interventions that can facilitate the adoption of CSA is limited given the
important potential contribution that CSA can have on climate, sustainability, and biodiversity
objectives outlined in the Green Deal, Farm to Fork, and Biodiversity strategies. In contrast,
ENFASYS and VISIONARY focus on public interventions within the CAP that generally promote
more SFS.

All projects conduct a policy mapping exercise, however the scope and the methods used differ.
Both BEATLES and ENFASYS conducted literature reviews to map the existing policy tools,
identify shortcomings in the CAP and suggest policy reforms that could enhance the CAP. While
BEATLES provides a PRISMA-based literature review, ENFASYS implements a less systematic
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approach. The main outcome is the policy mapping per se but an in-depth discussion of the
current limitations of the overall governance and specific policy tools promoting sustainable
farming practices within the CAP.

Findings converge across projects. The CAP lacks a holistic food-system approach that can
provide effective solutions to complex and multi-faceted challenges. The CAP is not integrated
with the broader policy environments. A better alignment of the CAP with global sustainability
frameworks, including the Sustainable Development Goals (SDGs) and the Biodiversity Strategy
is essential to achieve acceptable results in terms of sustainability (e.g. Pe’er et al., 2020). The
CAP lacks a proper participatory approach that involves all interested parties in the system. More
inclusive participation processes will enhance the legitimacy and success of the policy
interventions. In addition, the literature review highlights the need of a restructuring of the farmers’
subsidization mechanisms. BEATLES calls for a redefinition of direct payments to incentivize the
provision of public goods, the use of result-based payments and the implementation of improved
monitoring and verification systems.

VISIONARY conducts a mapping of the most relevant public policies that are strictly relevant to
the food systems included in the projects and the main environmental challenges that these
systems currently face. The mapping is narrower in its scope but provides some interesting
findings. For example, the vast majority of mapped policy tools are directly related to economic
incentives for farmers, while the use of behavioural policy intervention is very limited. This
highlights the importance of projects like BEATLES, ENFASYS, VISIONARY and PRUDENT that
will provide insights and best practices to better design behavioural interventions to facilitate the
transition to SFS within the CAP.
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5 Green nudges for sustainable agriculture and food system

5.1 BEATLES

BEATLES plans to use nudges as a behavioural intervention to facilitate farmers’ transitions
towards CSA. To date, BEATLES has only tested the impact of nudges on consumers' behaviour
towards more sustainable food using three survey experiments within task 2.2. in WP2. These
studies test the impact that different behavioural interventions have on consumers' willingness to
pay (WTP) a price premium for climate-friendly food products like carrots, beef, and bread in
different countries (Denmark, Germany Lithuania, Slovenia. Spain, and the Netherlands).

Below, the main features and results of these experiments are described as economic agents’
responses to nudges may be similar in different contexts given that behavioural mechanisms
underlying nudges do not really change.

The first survey experiment, using a 2x2 design, tested the effects of two interventions:
information about CSA production methods and social norm information (indicating growing
interest in climate-friendly food). It was carried out with 1,568 respondents from Denmark, Spain,
and Lithuania. Results suggest that CSA information has a mixed impact on WTP (contingent on
the food product), while the social norm intervention did not have a statistically significant impact
on the WTP for any of the products.

The second investigated the individual and combined effects of information about CSA production
methods and fairness in the supply chain on WTP using a 2x2 design. The fairness information
described a scenario where major supermarkets collaborate to enhance the accessibility of
climate-friendly food by ensuring that farmers receive additional compensation for producing
these products, without supermarkets capitalizing on the higher prices. The study involved 1,084
respondents from Germany and the Netherlands. There is some effect of the CSA and fairness
information but, again, it is contingent on the type of products.

The third explored the effects of three interventions (triple-nudge: CSA information, social norm
information, and fairness information) and their combined impact on WTP using a 3x3 design.
The sample consists of 954 respondents from Slovenia. Again, there is some effect of the CSA,
social norms and fairness information but it is dependent on the good under investigation.

In the next steps of the project, BEATLES will examine nudges and other behavioural
interventions in farmer both in lab conditions and more natural contexts.

5.2 ENFASYS

While the ENFASYS CF does not explicitly highlight the role of nudges in farmers’ behavioural
change, the project recognizes the importance of nudges as a type of behavioural intervention
that could facilitate the transitions towards SFS. For example, task 5.1 in WP 5 will provide
evidence from randomized trials on nudging farmers toward the adoption of SFS. A sample of
farmers will be exposed to nudges to test the impact of informational, educational, and group
pressure-based (descriptive norms) intervention on farmers’ participation to voluntary schemes.
The nudges will be co-selected with EU-level policymakers, relevant stakeholders, and JRC.
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5.3 VISIONARY

VISIONARY emphasizes the role of nudges in the initial CF (WP2, Task 2.1, Milestone 2.1). A
nudge is defined as an element/aspect of the choice architecture that predictably steers
individuals’ behaviour by exploiting cognitive shortcomings in human deliberation and choice,
without changing the financial (dis)incentives. A nudge does not affect those features over which
people have explicit preferences (e.g., money, convenience, taste, status, etc.), but rather those
features that people would typically claim not to care about (e.g., position in a list, default options,
framing). Nudges should shift individuals’ behaviour in a predictable direction by taking advantage
of cognitive limitations in human decision-making. This approach does not alter financial
incentives but instead relies on subtle changes in the presentation or structure of choices.

The policy mapping exercise and the scientific policy interface (SPI) activities conducted so far
and described in Section 3 show that the use of nudges to change farmers’ behaviour is limited
and stakeholders have little awareness and knowledge of this type of behavioural intervention.
The few examples that were reported primarily targeted consumers, highlighting the need to
broaden the application of behavioural tools to include other target populations. A noticeable
exception is the mentioning of moral suasion and nudges to help the transition to organic farming
in the “Scottish Biodiversity Strategy to 2045”. VISIONARY will conduct randomized control trials
with retailers to test nudging interventions for sustainable food in the context of consumers’ real
purchase behaviour in Task 4.3 in WP4 but it does not plan to explore the role of nudging to
change farmers’ behaviour.

5.4 CONCLUSION

BEATLES, ENFASYS, and VISIONARY acknowledge the potential role of behavioural
interventions and nudges in facilitating behavioural change and they will test the effectiveness of
nudging in some of their future empirical applications. However, it is evident from the policy
mapping exercises (reported in Section 3) that, at the moment, nudging is not widely used to
promote the adoption of CSA or a more general shift towards sustainable farming. The literature
on testing the effectiveness of nudging interventions in changing farmers behaviour towards more
sustainable farming practices is growing but it is still limited (Cop & Mario Njavro, 2024). The
recent funding of EU-Horizon projects such as PRUDENT and ForestAgriGreenNudge (Grant
agreement ID: 101133987) will certainly shed light on the strengths and limitations of using
nudging techniques in agri-food systems.
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6 Business model for sustainable agriculture and food system

6.1 BEATLES

BEATLES investigates the interplay between the adoption of more sustainable BM and strategies
and the adoption of CSA by conducting a systematic literature review. The literature review is
conducted in WP1 using a PRISMA approach and considering 142 studies. Deliverable D1.1
presents results from this exercise.

The content analysis of selected articles has two objectives: i) categorizing and mapping CSA
strategies and innovations, ii) mapping CSA innovations that can be functional to the adoption of
CSA strategies.

The literature identifies three primary CSA strategies:

e Mitigation aims to reduce the negative environmental impacts of agri-food production.
Practices under this strategy include agroforestry, conservation agriculture, improved
crop and livestock management, renewable energy use, organic farming, regenerative
agriculture, agroecology, and smart farming technologies.

e Adaptation addresses the challenges posed by climate change, particularly its effects on
food production. Since agri-food systems are vulnerable to climate variability, adaptation
strategies such as conservation agriculture, crop diversification, and water management
practices help producers cope with these uncertainties.

e Resilience focuses on maintaining sustainable agricultural practices by building the
capacity to withstand and recover from climate-related shocks. Strategies to enhance
resilience involve cooperatives, ecosystem management, social networks, and gender
equality, all contributing to long-term climate-smart agri-food actions.

Moreover, the literature categorizes CSA innovations into three main types:

¢ Innovation in Production Methods: This involves developing new agricultural production
methods that integrate climate change challenges with agricultural productivity. For
instance, on-farm diversification and sustainability-oriented practices suggest a move from
purely efficiency-driven production to one that balances multiple sustainability goals.

e Innovation in Products, Services, or Techniques: This type focuses on the introduction
of new products, services, and techniques, often incorporating precision agriculture
through smart devices and loT systems. The development of climate-resilient crop
varieties is another example, offering innovative solutions to enhance sustainability.

e Innovation in Business Strategies: This category pertains to innovative BM that support
local small and medium-sized producers. Examples include "eco-system networks," "civic
agriculture," "community-supported agriculture," and "market-garden" models, which
emphasize localized, community-driven food production for local markets.

Results suggest that different CSA innovation types can be applied across the various CSA
strategies. By combining multiple strategies and innovations, agri-food producers can create more
robust and climate-smart systems. The review highlights that the successful adoption of CSA
practices necessitates collaboration across multiple actors, including farmers and various
stakeholders. These collaborative efforts are crucial for pooling resources, aligning strategic
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goals, and implementing innovative, sustainability-driven actions within agri-food systems. The
review emphasizes that fairness in value propositions—both at the individual BM and network
level—plays a critical role in the adoption of CSA. Ultimately, inter-organizational networks and
multi-stakeholder collaboration platforms are central to driving systemic changes that facilitate the
transition to CSA practices.

D.1.1 then focus on the relationships between innovations in business strategies and the adoption
of two specific CSA mitigation strategies, namely agroecology and organic farming. Successful
implementation of agroecology and organic farming as CSA practices relies on the creation of
interconnected networks that facilitate knowledge exchange, alignment of goals, financial support
mechanisms, and the fostering of trust and fairness among stakeholders.

Agroecology

Business strategies that can facilitate the adoption of an agroecology-driven production approach
generally involve interconnected models promoting stakeholder cooperation and the alignment of
agricultural production with sustainability.

A collaborative approach that is based on multi-stakeholder networks including farmers,
policymakers, consumers, and technology developers is needed to stimulate the adoption of CSA
in a broader agroecology perspective (e.g. Eastwood et al., 2021). These networks should involve
also local associations, research institutions, experimental farms, and training centres to generate
agroecology-based hubs (e.g. Guareschi et al.,, 2020; Polge & Pagés, 2022). The role of
knowledge exchange and education is pivotal in shifting farming practices toward an agroecology-
driven farming approach.

Organic farming

Similar business strategies can be used to promote organic farming as a CSA approach. The
creation of solid and long-term innovation networks can generate environments where actors in
food supply chains trust each other, collaborate, share knowledge, and align organizational
structures to achieve sustainability goals that balance agricultural productivity objectives and
environmental conservation aspirations (e.g. Favilli et al., 2015; Mantino & Forcina, 2018). These
networks can foster the adoption of smart farming technologies designed to reduce environmental
impact, with external collaborations playing a crucial role in digital innovation (Bentivoglio et al.,
2022).

Another related business strategy is the establishment of community-supported agriculture (CSA)
models, based on membership subscriptions that can act as a risk-sharing enabler. Risk-sharing
can overcome some barriers related to the adoption of organic farming, for example, initial
significant investments and high production risk (Medici, 2021).

The creation of formal or informal producer platforms, groups or associations can facilitate the
adoption of organic farming as well by fostering interaction among various stakeholders and
overcoming social barriers to innovation. These networks enable farmers to diversify production
and improve collaboration with external actors. For example, Navarrete et al. (2015) suggest the
creation of common markets to encourage farm diversification, while Osman et al. (2016) argue
that forming new socio-economic partnerships can overcome legal and economic barriers to CSA
practices. These platforms can also create a sense of group membership and stimulate peer
effects that stimulate virtuous behaviour and cycles. The establishment of more formal producer
groups with transparent conditions, including long-term contracts, fixed prices, and quantities, can
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improve perceived fairness and trust among network members. Such approaches can enhance
collaboration and promote the adoption of organic farming as a CSA strategy.

Again, the evidence gathered during the co-creation activities at the use-case level complements
the findings from the PRISMA-based literature review and it will help designing behavioural
experimentation aiming at developing innovative and more sustainable BM that promote the
transition towards CSA.

This systematic mapping of business strategies will be used in WP4 to identify fair value
propositions and BM for the transition to CSA. A key aspect here is the notion of fairness in the
value chain. Farmers interact with other value chain stakeholders, such as industry and
consumers, with conflicting interests, creating various trade-offs, feedback loops, information
asymmetries and unequal value distribution that affect their business strategies. In the next steps
of the project, the notion of fairness will be explored to identify fair value propositions which will
feed into fair BMs. These will be co-designed and validated with the participation of multiple
stakeholders in co-creation activities.

6.2 ENFASYS

The ENFASYS CF presented in Section 1, highlights the role of public and private interventions
to achieve a transition towards SFS. Public initiatives were presented in Section 3 of this report,
while, here, the research conducted on private initiatives by the project ENFASYS is reported.
This research is part of task 1.1. in WP1. As outlined in section 3.2 regarding public interventions,
ENFASYS does not aim at systematically mapping the public and private policies that are
currently available to promote SFS but it aims at delivering a general overview of such
interventions. Results are provided in Deliverable 1.1.

In this deliverable, ENFASYS highlights that the private sector’s engagement in sustainability
practices is often motivated by the perception of competitive advantage, particularly when
sustainability strategies align with business profitability and innovation opportunities. Adoption of
such practices at the business level often requires a shift in vision and operation as well as access
to reliable data and sustainability assessment tools (Mufioz Torres et al., 2022). These tools help
decision-makers identify opportunities and challenges, especially in complex food supply chains
where information asymmetry and poor stakeholder cooperation hinder progress (Pakseresht et
al., 2023).

The most prominent private interventions identified by ENFASYS are reported below:

New governance models

New governance models such as voluntary standards, certification schemes, and procurement
guidelines can incentivize businesses to innovate and differentiate themselves in the market by
aligning with societal and environmental goals e.g. (Del Vecchio et al., 2021; Kinderman, 2016).
Corporate motivations to adopt voluntary environmental management stem from two
complementary frameworks: utility maximization, which seeks to reduce costs and increase
revenues through market mechanisms, and institutional theory, which emphasizes external
pressures from markets and NGOs to drive environmental performance (Ervin et al., 2013).

Social innovations

Social innovation involves creating and implementing effective solutions to complex and systemic
social and environmental challenges to drive social progress. Successful solutions often emerge
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through active collaboration among government, businesses, and non-profit organizations. Social
innovation can be an approach to create or reach new emerging markets. ENFASYS underlines
that consumer behaviour plays a crucial role in driving sustainable transitions in agri-food
systems, as evidenced by the demand for transparency and traceability in food products.
Examples of social innovation can alternative food networks (e.g., farmers' markets, food
cooperatives) and digital marketing (e.g., web stores) that enhance coordination and efficiency
while directly communicating sustainability information to consumers (Vercher, 2022; Csordas et
al., 2022).

Innovative business models

Innovative BM such as short supply chains, cooperative business strategies, and circular
production processes can help the private sector to align with sustainability goals while
responding to evolving consumer demand by creating new markets and increasing operational
efficiency and resource optimization. One risk is the rise of unethical practices like the use of
misleading or false claims about the environmental benefits of their products or operations to gain
market credibility without making substantive changes. Greater transparency, stronger
accountability measures, and the development of more reliable sustainability standards are
needed to ensure that businesses genuinely contribute to environmental and social goals and do
not engage in greenwashing activities (Méllers et al., 2022; Taufique et al., 2022).

Short supply chains, cooperative business strategies, and circular production processes can also
be interpreted as efficiency-focused strategies that are directed at increasing efficiency aligning
sustainability goals with competitiveness objectives.

Short supply chains enhance efficiency by allowing producers to respond quickly to market needs
through direct producer-consumer relationships (Stanciu et al., 2022). These agile systems
enable businesses to tailor production to sustainability-oriented demands (Mollers et al., 2022).
While shortening supply chains can improve ecological outcomes, Munoz Torres et al. (2022)
caution that proximity alone should not be viewed as a proxy for sustainability, as this may
obscure underlying social or environmental inefficiencies.

Cooperative BM also play a role in circular systems by fostering resource sharing and industrial
symbiosis, where waste and by-products are reused within a region to create added value (Haller
et al., 2022). Some research advocates hybrid urban-rural cooperation models that link producers
and consumers, fostering market responsiveness and new market creation.

Circular BM are gaining traction as a means to enhance sustainability by increasing efficiency
and reducing waste. These models emphasize reusing resources, reducing by-products, and
leveraging local assets (Del Vecchio et al., 2021). Critical barriers to the adoption of circular BM
include insufficient research on implementation strategies, stakeholder coordination, and
performance measurement systems. Digital platforms and technologies, such as blockchain, offer
the potential to enhance data management and transparency, improving the tracking of product
provenance and resource flows (Pakseresht et al., 2023).

To conclude, ENFASYS highlights that both public and private interventions are crucial for
transitioning to SFS. Public policies must overcome challenges related to policy integration,
coordination, and legitimacy, emphasizing participatory and context-sensitive approaches.
Meanwhile, private sector strategies should leverage data-driven tools, governance models, and
social innovation to create competitive advantages while genuinely contributing to sustainability.

39

Funded by '
the European Union #F\’U{f



Addressing gaps in both sectors through targeted interventions and collaborative frameworks can
foster systemic change in agriculture and food systems.

The evidence gathered during the co-creation activities at the case-study level enriches the
findings from the work conducted by ENFASYS so far about innovative and more sustainable BM.
ENFASYS’ research on innovative business strategies, BM and social innovation BMs that is
currently conducted within WP7 builds on this evidence. The main objective of WP 7 is to engage
with multiple stakeholders (farmers, consumers and other food system actors) to co-design
innovative ways that can enable food systems to transition towards sustainability. Further, in WP
7, activities will be undertaken to produce insights on how to increase the potential for upscaling
or outscaling (replicating) business models and social innovations.

6.3 VISIONARY

VISIONARY defines the notion of business and sustainable BMs in its CF, but it does not aim to
provide a literature review or an overview of sustainable BMs currently adopted in the private
sector.

The VISIONARY’s CF presented in Milestone 2.1 of task 2.1 of WP 2 argues that sustainable
BMs can be considered as meeting points of different streams of knowledge about farmers’,
consumers’ and other food actors’ sustainable behaviour. Therefore, the study of sustainable BMs
can be viewed as an approach to explore the transition of food systems towards sustainability
adopting a more holistic and systemic perspective.

In the CF, a BM is defined as the framework through which an organization creates, delivers, and
captures value for its customers and stakeholders (e.g. Fielt, 2013, Chesbrough, 2010). A BM
framework typically consists of two primary pillars: the infrastructure/management pillar and the
customer interface pillar. The infrastructure/management pillar refers to the internal resources,
activities, and external partnerships necessary for value creation, while the customer interface
pillar connects the value proposition to customer segments through communication, distribution
channels, and relationships. The goal of these elements is to generate a steady revenue stream
that sustains the business. In essence, a BM must facilitate the capture of customer value by the
organization, allowing it to convert this value into sustainable profit (Lideke-Freund, 2010).

Sustainable BMs take a step forward. They not only create value for customers but also contribute
positively to societal and environmental goals. In other words, BMs must strike a balance between
creating economic value and addressing broader social and environmental challenges. This
balance is often referred to as shared value creation (Dyllick and Muff, 2015). By integrating
sustainability into the core of their operations, companies can unlock new business opportunities
while also addressing pressing global issues. Eco-innovation, or sustainability-oriented
innovation, is central to the evolution of sustainable BMs. It involves the development of new
products, processes, or organizational practices that not only create value for customers but also
contribute to environmental sustainability. For small-medium enterprises (SMEs), sustainable
BMs can be crucial to attract new market markets, differentiate themselves from large enterprises
and pursue a more sustainable business pathway.

There are some key factors that determine SMEs willingness and ability to adopt sustainable
BMs.

First, SMEs with higher sustainability ambitions tend to adopt sustainable BMs and pursue more
radical innovations, which are characterized by significant changes to products, processes, or
business structures, often in response to environmental or societal challenges.
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Second, SMEs are more likely to adopt sustainability-oriented innovations when they engage in
proactive collaboration with external actors, such as local communities, policy-makers, and other
businesses. This relational perspective on BMs views businesses as part of a broader system of
stakeholders, rather than isolated entities. According to Burch and Di Bella (2021), transformative
BMs that address sustainability challenges must emphasize collaboration and co-production.
These BMs rely on a dynamic interaction with the local context, where businesses work together
with local communities to create shared value.

Third, experimentation and an openness to failure are critical components of innovative BMs. By
testing new ideas with community partners, businesses can expand their capabilities and identity.
This iterative process enables businesses to discover new ways to address sustainability
challenges while fostering innovation. Establishing new hierarchies within organizations, where
employees are given more opportunities to lead and influence sustainability initiatives, also
contributes to a more inclusive and collaborative BM.

Fourth, imagination and creativity play a significant role in accelerating the transition towards more
sustainable business practices. This can involve developing new BMs that incorporate
environmental and social considerations, enabling businesses to thrive while supporting the
global transition towards sustainability.

In summary, the BM is a vital framework for driving sustainability, particularly within SMEs. By
integrating sustainability into the core of their operations, SMEs can create shared value that
benefits both their business and society. Through eco-innovation, collaborative relationships, and
a focus on experimentation and creativity, SMEs can develop BMs that contribute to sustainable
development while remaining economically viable.

Most of the research related to BMs is conducted in WP4 where innovative business strategies
introduced by private initiatives within agri-food value chains to create markets for sustainably
produced food will be explored and investigated. This research builds on the VISIONARY’s
perspective on innovative and more sustainable BMs developed in CF and on more specific
information gathered during the co-creation activities conducted at case-study levels thanks to
the science-policy interfaces.

6.4 CONCLUSION

The preliminary work conducted on BMs in BEATLES, ENFASYS, and VISIONARY reveals that
the transition of the private sectors, especially SMEs, towards innovative and sustainable BMs is
key to producing a systemic behavioural change towards the adoption of CSA and more SFS.
This behavioural change should involve all actors operating in the food supply chains including
farmers.

Using different perspectives and methods the three sister projects converge on some broad
conclusions. Sustainable BMs are particularly crucial for SMEs that want to pursue more
sustainable business strategies for economic reasons and intrinsic pro-environmental reasons.
Sustainable BMs are more likely to succeed only if they have multi-stakeholder perspectives that
facilitate capacity building and learning processes, imply fair and transparent relationships across
the food supply chain, guarantee risk-sharing among the farming community and across actors
operating in the value chain, and foster the creation of a market for more sustainable goods and
services.

BEATLES reaches these conclusions by conducting a PRISMA-based literature review that
mainly aims at understanding the interplay of innovations promoted by different categories of CSA
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and innovative business strategies that aspire to mitigate environmental externalities produced
by agriculture. Sustainable BMs help SMEs adapting to climatic, environmental, and market
changes, and improving the resilience of broader agri-food systems. Particular attention is
devoted to agroecology and organic farming.

ENFASYS do not carry out a systematic literature review, but it provides an overview or mapping
of all private policy interventions that could play a role in facilitating the transition towards more
SFS. Innovative governance models, social innovation, innovative BMs and efficiency-focus
strategies are considered, with particular attention to short-supply chain as well as to circular and
sustainable BMs.

VISIONARY does not conduct any literature review or mapping exercise but its CF carefully
defines how sustainable BMs are interpreted in the project and discusses some general factors
that can facilitate the adoption of such innovative models. In particular, VISIONARY stress the
role of SMEs in the adoption of sustainable BMs and the transition towards more SFS. The
adaptability of SMEs makes them key actors in implementing sustainable BMs.

All projects highlight that the adoption of sustainable BMs or other business-related initiatives
requires supportive policy environments that provide long-term stability, financial incentives, and
regulatory frameworks that enable the scaling of sustainable practices.
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7 Conclusions

This report aims to map, organize and synthesize findings from three EU-funded sister projects
under the call HORIZON-CL6- 2021-FARM2FORK-01-08 — BEATLES (G.A. ID: 101060645),
ENFASYS (G.A. ID: 101059589), and VISIONARY (G.A. ID 101060538). In a nutshell, these
projects aim to deepen the understanding of farmers' decision-making processes by incorporating
behavioural insights into a systemic perspective to facilitate the transition towards more
sustainable farming systems and CSA.

The need for this report stems from the fact that PRUDENT is the natural extension of the three
sister projects as it is explicitly mentioned in the call HORIZON-CL6-2023-GOVERNANCE-01-3
which provided funding for PRUDENT. The report makes use of all publicly available milestones
and deliverables from BEATLES, ENFASYS and VISONARY up to the end of November 2024 as
well as additional documentation that was made available by the principal investigators of the
three sister projects.

It is important to underline that this report builds on research conducted in the first few months of
activity of these projects. Therefore, the report mainly focuses on results from foundational
research activities such as the definition of CFs, development of case studies (or use cases),
literature reviews and mapping exercises.

As an extension to three sister projects, PRUDENT addresses the specific challenges and
opportunities related to the use of green nudges to support the development of public policies and
BMs that effectively drive large-scale and long-term behavioural shifts within the farming and
forestry communities toward more sustainable and climate-neutral production systems.

The report focuses on five core thematic areas: CFs, decision-making factors, policy mapping,
green nudges, and BM mapping. It is structured in 7 sections, where Section 1 is the executive
summary and Section 7 offers conclusions.

Section 2 outlines the theoretical and conceptual foundations of the three sister projects, serving
as a guide for past, present, and future empirical research conducted within them. All projects
converge on the idea that only an integrated approach that combines behavioural insights into a
systemic perspective can achieve meaningful change. The aim of ENFASYS and VISIONARY is
a broader transition towards more sustainable farming and food systems, while the goal of
BEATLES is more specific and it consists of a shift towards CSA. While BEATLES and
VISIONARY’s integrated approach appear to be more behaviourally driven, ENFASYS’s
approach seems to lean towards a more systemic perspective. The process that has produced
the conceptual foundations is heterogeneous across projects. ENFASYS and VISIONARY have
developed theory-based CFs to guide their empirical research, whereas BEATLES has a more
evidence-based approach that builds since the beginning on facts (data) and it does not
necessarily rely on a theory-based CF. An aspect that characterizes all projects is the emphasis
on co-creation activities that should allow translating theory into practice in all use cases or case
studies that were identified within each project. Co-creation activities bring together all
stakeholders involved in the behavioural change process with the final aim to co-design
behaviourally grounded agricultural and food policies, private-sector-led interventions, and
innovative BMs that could foster the transition towards more SFS and CSA.

Section 3 reports findings regarding the mapping of decision-making factors that could influence

farmers’ behaviour and guide the transition to SFS and CSA. The mapping is crucial to

understanding interlinkages between behavioural factors and systemic factors. Despite the scope
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of the mapping and the methods used to map decision-making factors being diverse across
projects, conclusions from the projects are similar and they can be easily integrated. At the
systemic level, technological innovation, social innovation, and institutional innovation can
facilitate the transition towards SFS and CSA. While the importance of technological innovation
is well-established in the literature, the positive effects generated by social and institutional
innovations are often underestimated. For example, social and institutional innovations that
promote participatory decision-making processes and collaborative actions among stakeholders
can generate noticeable positive externalities such as the establishment of capacity-building
networks that can counterbalance the negative influence of systemic barriers such as knowledge
gaps and institutional inertia. The mapping exercises conducted at the project-level also highlight
those behavioural factors are inevitably interconnected with systemic factors. For example,
participatory decision-making processes and collaborative actions (systemic elements) can
activate social norms and peer effects that contribute to individual behavioural change towards
the transition to SFS. These examples highlight the complexity of the food system where farmers
operate and the need to have integrated models that improve the understanding of the
relationships between behavioural and systematic components of food and farming systems.

Section 4 summarizes insights from the policy mapping exercises carried out within the three
sister projects. Again, while the scope and the methods used to map public policy tools and
interventions differ across projects, findings are consistent. Given that the projects’ focus on SFS
and CSA, it is not surprising that the majority of policy tools taken into consideration are related
to the CAP. The policy mapping exercises lead to a critical assessment of the CAP and its ability
to facilitate the transition towards more sustainable agri-food systems in all projects. A shared
conclusion is that the CAP lacks a holistic food-system approach that is capable of providing
effective solutions to complex and multi-faceted challenges. In addition, the CAP is not well
integrated with EU environmental policy agenda and it does not support enough participatory
approaches that are pivotal to activate behavioural change. All projects conclude that a
restructuring of the farmer subsidization system is needed, in particular a revision of direct
payments, a shift towards results-based payments and more transparent monitoring and
verification systems would be necessary. Interestingly, the policy mapping exercises indicate that
the use of behavioural policy interventions to change farmers’ behaviour towards SFS, including
nudges, is very limited within the CAP.

Section 5 confirms the latter evidence. The investigations of the effectiveness of nudging
interventions in influencing farmers' behaviour toward more sustainable practices is still limited.
(Cop & Mario Njavro, 2024). The three sister projects alongside more recent EU Horizon-funded
projects, such as PRUDENT and ForestAgriGreenNudge are pioneers in this area of research
and they will provide in the near future insights on how to design behavioural interventions that
maximize intended behavioural change in farmer and forester communities (Dupoux et al., 2025).

Section 6 summarizes the main findings on the role of sustainable BMs and strategies in the
transition towards more SFS and CSA. Approaching the problem from different perspectives and
using different methodologies, the three projects converge on the idea that sustainable BMs are
vital for SMEs seeking to diversify by adopting more sustainable strategies. In addition, the three
projects highlight that sustainable BMs are more likely to succeed when they incorporate a multi-
stakeholder approach that supports capacity building and learning and fosters fair and transparent
relationships across the food supply chain. Based on this evidence and premises, the three sister
projects design behavioural-based interventions that could facilitate the adoption of more
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sustainable BMs. As noted above, recent EU Horizon-funded projects, such as PRUDENT and
ForestAgriGreenNudge will contribute to this research in the near future.

A yearly report summarizing and synthesizing main developments and findings from the three
sister projects will be generated throughout the life-span of PRUDENT. The main focus of future
reports will be the experimental research exploring to what extent and how behavioural public
policies and private initiatives can shift farmers’ behaviour towards more suitable farming
practices including CSA. In the future, the scope of the report will be extended to considering
other EU-funded projects that look at the application of behavioural research in agri-food and
forestry systems. An example is the ForestAgriGreenNudge projects. This will ensure that the
yearly report serves as a valuable resource for policymakers, practitioners, and researchers
striving to build resilient food systems in line with the EU Green Deal and Farm to Fork Strategy.
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