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At EU level, the_ BEATLES project (Horizon Europe, GA No. 101060645) develops a comprehensive

set of policy recommendations to support the transition towards Climate-Smart Agriculture
(CSA). These recommendations are structured into eight thematic blocks, forming a coherent and
is presented through a
standardised fiche including the following sections: objective, policy challenge, rationale, strategic

mutually

reinforcing policy framework. Each

recommendation

alignment, proposed actions, expected outcomes, implementation, instruments, resources, time
horizon, risks, and monitoring.
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Ensure horizontal and territorial policy coherence
for CSA adoption in NRPPs

Establish adaptive and learning-based NRPPs
with structured CSA transition pathways

Integrate fairness dimensions into CSA
intervention design

Strengthen differentiated support for vulnerable
farmers and territories

B Integrate behavioural approaches for CSA adoption

Shift from green architecture to CSA transition
pathways within NRPPs

Ensure sufficient and well-sequenced financial
support for CSA transitions

Use CAP simplification to enhance CSA uptake
and administrative feasibility

Strengthen AKIS and advisory systems to support
behavioural CSA adoption

Implement territorially disaggregated, outcome-
based CSA monitoring systems (NUTS-3)

Integrate digitalisation as enabling infrastructure
for CSA

Align NRPPs with long-term CSA transition pathways
and EU strategic goals (2040)
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Design effective
CSA interventions
and policies

TOOL3

| <+—

" @
i MONITORING
Monitor progress,
assess outcomes
and learn

This framework is complemented by policy insights at the Use Case level, providing contextualised
evidence from Member States, available in BEATLES Deliverable 5.1 and through the practical
online CSA Toolkit (www.climatesmartagri.eu).
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1. Objective

To position digitalisation as a core enabling infrastructure for Climate-Smart Agriculture (CSA),
supporting data-driven decision-making, farm management, advisory services, monitoring
systems and adaptive governance across future National and Regional Partnership Plans (NRPPs).

Digital technologies should be integrated within CSA transition pathways rather than promoted
as standalone innovations. By connecting farm-level data, advisory support, environmental
monitoring and policy implementation, digitalisation can enhance productivity, strengthen
climate adaptation and mitigation, improve resource-use efficiency and facilitate evidence-
based policymaking.

Future NRPPs should leverage interoperable digital ecosystems, smart farming technologies and
integrated data systems to support farmers throughout the transition process while reducing
administrative burdens, improving knowledge exchange and strengthening the effectiveness,
transparency and responsiveness of CSA interventions.

2. Policy challenge addressed

Climate-Smart Agriculture increasingly depends on access to reliable data, digital tools,
interoperable information systems and information systems capable of supporting farm
management, advisory services, monitoring and policy implementation.

However, significant challenges remain:

¢ Uneven digital infrastructure and connectivity across farming systems, territories and
Member States.

¢ Limited interoperability between agricultural databases and monitoring systems.
¢ Low adoption of smart farming technologies among many farming sectors.

o Digital skill gaps among farmers and advisors.

e Concerns regarding data ownership, privacy and governance.

e Fragmented digital ecosystems that increase rather than reduce administrative
complexity.

3. Rationale and evidence base

Evidence generated through the BEATLES project confirms that digital technologies are not an
end in themselves but critical enablers of behavioural change, adaptive management,
monitoring, and informed decision-making. Precision agriculture, remote sensing, smart
irrigation, weather services, farm management systems, and digital advisory platforms improve
resource efficiency, reduce environmental impacts, enhance resilience, and facilitate evidence-
based policy implementation. The literature also highlights that adoption depends not only on

Policy Recommendation Fiche - CSA Transition Framework 2



N
BE%T ES

BE 2

CHANGE TOWARDS

Agriculture

technology availability but on trust, digital literacy, interoperability, affordability, advisory
support, and enabling governance frameworks.

Digitalisation should therefore be approached as part of an integrated transition strategy

combining infrastructure, knowledge exchange, innovation ecosystems and behavioural support

mechanisms.

4. Strategic alignment

This recommendation contributes to:

The future National and Regional Partnership Plans (NRPPs) and their digital
transformation agenda.

The Common Agricultural Policy (CAP) objective of promoting innovation, knowledge
exchange, and digitalisation.

The development and strengthening of Agricultural Knowledge and Innovation Systems
(AKIS).

The implementation and expansion of the Farm Sustainability Data Network (FSDN) as a
foundation for evidence-based decision-making.

The EU Digital Strategy and Digital Decade objectives for digital infrastructure and skills.

The deployment of interoperable data ecosystems, digital advisory services, and smart
monitoring systems for future CAP-aligned governance.

5. Proposed actions

Develop interoperable digital ecosystems connecting farm data, advisory services,
monitoring systems, and public administrations.

Promote open standards and secure data-sharing protocols across Member States.
Strengthen digital advisory services and AKIS integration.
Expand rural broadband and digital infrastructure in underserved territories.

Support affordable access to precision agriculture technologies and digital decision-
support systems, particularly for SMEs and vulnerable farmers.

Integrate remote sensing, Earth observation, Al, loT, and geospatial information into
monitoring and policy implementation.

Foster digital literacy, capacity-building, and behavioural support programmes for
farmers and advisors.

Ensure transparent data governance, privacy protection, and farmer ownership of data
where appropriate.
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6. Expected outcomes and contribution

Embedding digitalisation within CSA transition pathways will improve resource efficiency,
strengthen climate adaptation and mitigation capacity, facilitate evidence-based policymaking
and reduce administrative complexity. It will also improve access to information and advisory
services, accelerate innovation uptake and enhance the quality, transparency and
responsiveness of monitoring and evaluation systems.

More broadly, the recommendation contributes to creating more resilient, competitive and
knowledge-based agricultural systems capable of supporting long-term Climate-Smart
Agriculture transitions across European territories.

7. Implementation approach

e At EU level, the European Commission should promote a common strategic framework for
digitalisation as an enabling infrastructure for Climate-Smart Agriculture, establishing
common interoperability standards, data governance principles, minimum requirements
for digital public infrastructures, and shared methodologies for monitoring, data exchange
and integration across Member States. It should also strengthen synergies between the
CAP, the Digital Europe Programme, Horizon Europe and other relevant EU initiatives
supporting rural connectivity and digital innovation.

e At Member State level, national authorities should integrate digital infrastructure planning
into the design and implementation of National and Regional Partnership Plans (NRPPs),
ensuring coordination between agricultural policy, digitalisation strategies, broadband
deployment, innovation systems and public data infrastructures. National frameworks
should promote interoperability, open standards, cybersecurity, digital inclusion and
equitable access to digital services across territories and farming systems.

e At Member State and regional level, Managing Authorities should strengthen
collaboration between agricultural administrations, digital agencies, statistical offices,
geospatial and environmental authorities, data centres, research organisations, advisory
services and technology providers to improve data integration, analytical capacity and
evidence-based decision-making. Particular attention should be given to strengthening
digital advisory services, facilitating access for small and medium-sized farms, and ensuring
that digital tools effectively support farmers throughout CSA transition pathways.

8. Policy instruments

Implementation may build upon existing European and national instruments, including:
e Common Agricultural Policy interventions;
e Agricultural Knowledge and Innovation Systems (AKIS);

e Farm Sustainability Data Network (FSDN);
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e Digital Europe Programme;

e Horizon Europe;

e Connecting Europe Facility;

e Smart Villages initiatives;

e EIP-AGRI Operational Groups;
e Digital Innovation Hubs;

e National digitalisation strategies and advisory programmes.

9. Resources and capacity requirements

Successful implementation requires sustained investment in digital infrastructure, broadband
connectivity, interoperable information systems and secure data governance frameworks. It
also requires strengthened advisory capacities, digital skills development, technical assistance
programmes and long-term support for innovation ecosystems capable of facilitating the
widespread adoption of digital solutions across diverse farming systems.

Particular attention should be devoted to reducing digital divides between regions, farm sizes
and socio-economic groups to ensure an inclusive and fair transition.

10.Time horizon

2026-2027: Develop the enabling conditions for digitalisation by strengthening rural connectivity,
promoting interoperable data standards, improving coordination between digital and agricultural
policies, and reinforcing digital advisory capacities and digital skills across farming communities.

2028-2034 (NRPP implementation period): Fully integrate digital infrastructures, interoperable
information systems and data-driven decision-support tools into the design, implementation,
monitoring and evaluation of National and Regional Partnership Plans. Support the large-scale
deployment of digital advisory services, precision agriculture technologies and integrated
monitoring systemes.

Beyond 2034: Consolidate integrated European digital ecosystems capable of supporting
adaptive governance, continuous learning, evidence-based policymaking and long-term Climate-
Smart Agriculture transitions, while ensuring equitable access to digital infrastructure and
preventing the emergence of persistent digital divides across territories and farming systemes.

11. Risks and mitigation measures

Potential risks include unequal access to digital technologies, the emergence of an increasingly
pronounced digital divide between regions, farm types and socio-economic groups, insufficient
digital skills, fragmented information systems and unequal access to digital infrastructure and
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advisory services. Without appropriate policy design, digitalisation may reinforce existing
structural inequalities and exclude smaller farms, remote rural areas, and vulnerable farmers from
the benefits of Climate-Smart Agriculture transitions.

These risks can be mitigated through targeted investments in rural connectivity and digital
infrastructure, dedicated support for small and medium-sized farms and disadvantaged
territories, strengthened digital literacy and advisory services, interoperable and open data
standards, inclusive technology deployment strategies, and policies that ensure affordable and
equitable access to digital tools and services. Particular attention should be given to preventing
the digital divide from becoming a new source of territorial and socio-economic inequality within
European agriculture.

12. Monitoring and evaluation indicators

Progress may be monitored through indicators related to both digital uptake and CSA
performance, including:

e share of farms using digital decision-support systems;

e rural broadband coverage and digital connectivity;

e uptake of precision agriculture technologies;

e participation in digital advisory and training programmes;

e interoperability of digital public administration systemes;

e use of remote sensing and digital monitoring tools in NRPP implementation;
e reduction in administrative burdens and reporting requirements;

e improvements in resource-use efficiency and environmental performance supported by
digital technologies;

e farmer satisfaction and trust in digital services and data governance arrangements.

/ Disclaimer \

This Policy recommendation has been produced by AEIDL (European Association for
Innovation in Local Development), partner of the Horizon Europe BEATLES project.

AEIDL is responsible for the (funded by the European Union under GA no. 101060645) and
responsible for developing EU policy recommendations and tools that guide policy
formulations that enable a transition to fair, inclusive, sustainable climate-smart
practices and behaviours.

\The BEATLES project is coordinated by the Agricultural University of Athens. /
[ — — |
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