Introduction

On 19 May 2026, the CODECS project hosted its third science-policy
interface meeting, bringing together researchers, policymakers and
stakeholders to bridge the gap between scientific evidence and actionable
policy for the digital transformation of agriculture. The event was organised
by Baltic Studies Centre and the European Association for Innovation
in Local Development.

The meeting was structured in two parts. The first part featured a
series of presentations devoted to CODECS, focusing on the EU policy
landscape for agricultural digitalisation, findings from foresight workshops
on future digitalisation scenarios, the project’'s core messages and policy
recommendations, and a suite of practical policy tools developed within the
project. This was followed by a presentation from the Farmtopia project on
the key messages and a Technology Code of Conduct for the agricultural
sector. In the second part, participants critically examined the proposed
recommendations and policy tools in group discussions before reconvening
in a plenary session.

Throughout the event, a shared conviction emerged: the digital
transformation of agriculture must be understood as a systemic, contextual
and political challenge. Success depends on governance, skills, social
capital, enabling ecosystems and policy frameworks that are adaptive,
place-based and genuinely farmer-centred.
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Overview of the CODECS Project

Professor Gianluca Brunori opened the meeting with an overview
of the project's objectives, methodology and key analytical
frameworks. He recalled that when CODECS was conceived,
the discourse around agricultural digitalisation was focused on
precision agriculture and robotics. Today, attention has shifted
considerably towards artificial intelligence — a reminder of how
rapidly the digital field evolves and why the project’s aim has been
to document and understand the dynamics of change itself.

The project’s overarching goal is to improve the collective capacity
to understand, assess and foresee the full range of benefits and
costs of farm digitalisation, and to build digital ecosystems that
maximise the net benefits of digitalisation. Central to this mission
is a recognition that costs and benefits are not limited to economic
outcomes at the farm level but must also encompass environmental
and social effects, trade-offs, and the distribution of impacts across
different social groups.

A key analytical insight of CODECS is the concept of the digital
ecosystem and the idea that every digital tool deployed on a farm is
part of a broader network of interconnected objects, software, data
streams and actors. When you introduce technologies at farm level,
you need to consider all the connections and the actors that are

behind these connections. This requires assessing interoperability,
data quality and governance.

CODECS has evaluated these dynamics across three levels of
analysis: the business process (how specific tasks change when
digitalised), the digital ecosystem (the external relations that
provide resources and capabilities to farmers), and the socio-
ecological system (the broader macro-level impacts on regional
sustainability and societal well-being). This multi-level framework
has been applied through a network of Living Labs across Europe,
combining quantitative and qualitative evidence from demonstration
farms, farmer surveys and stakeholder engagement.

He concluded by highlighting the key policy implications emerging
from each level: at the business level, the importance of assessing
farmers’ readiness and the true costs and benefits of adoption; at
the digital ecosystem level, the critical role of agricultural knowledge
and innovation systems (AKIS) and data governance; and at the
socio-ecological system level, the need for regulation, societal
cost-benefit assessment, and attention to how policies shape the
distribution of gains and losses.

Figure 1. Policy implications of farm digitalisation.
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The Policy Landscape for Agricultural

Digitalisation

Serafin Pazos-Vidal provided an overview of the EU policy
landscape as it pertains to agricultural digitalisation, situating
CODECS within the rapidly evolving policy environment. He
traced the timeline of relevant EU agricultural policies, noting that
the Common Agricultural Policy (CAP) and its national strategic
plans have become key drivers of digitalisation — providing not just
financial support but a framework that shapes what is possible at
farm and territorial level.

Looking ahead, he described how the CAP will be embedded within
a broader National and Regional Partnership Plan framework in the
post-2027 period (2028—2034). This structure offers potential for
greater policy coherence and synergies across sectors, but also

risks deepening technocratic, top-down approaches if not carefully
designed. Of particular importance will be the new performance
framework, which will shift monitoring towards outcomes rather
than outputs.

S. Pazos-Vidal also highlighted the Common European Agricultural
Data Space as a key initiative, designed to ensure that the
technological and regulatory basis for agricultural digitalisation
remains grounded in European legislation on data governance,
interoperability, Al and digital resilience. However, he cautioned that
unless we understand the multi-level nature of data governance,
these efforts will not deliver on their potential.

Figure 2. Overview and timing of EU policies.

Drawing on CODECS policy research, he offered a frank
assessment of what is working and what is not. Among the positive
elements are integrated national policies that reduce silos, well-
functioning AKIS that can drive digitalisation, and targeted public
investments to address market failures. Among the persistent
challenges: fragmented policy approaches, insufficient capacity

in advisory services, lack of basic digital infrastructure in some
regions, and low trust or social capital in certain contexts.

His central message: technology is a means, not an end.
Without governance, skills, incentives and coordination, systemic
transformation will not happen.
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Policy Foresight Workshops: Digital

Futures for European Agriculture

Niamh Mahon presented findings from two online foresight
workshops conducted in March 2026, which explored future
digitalisation scenarios across European farming systems using a
backcasting methodology. The workshops brought together agents
of change in European agriculture and policy to consider how
positive digitalisation futures might be achieved by 2040 (chosen to
align with the EU’s Long-Term Vision for Rural Areas.

The groups examined different farming sectors and technologies:
livestock and farm management information systems; short supply
chains and platforms; greenhouses and irrigation; and orchards
and vineyards. Despite the diversity of contexts, eight cross-cutting
themes emerged consistently across all groups.

Eight cross-cutting themes:

Diverse digital maturity: digital progress differs significantly across
European regions, farm types and sizes. Policy must recognise this
diversity and avoid assuming uniform adoption trajectories.

Digitalisation as contextual, not universal: it cannot be treated
as a silver bullet. Benefits only materialise when digital tools are
embedded in broader systemic change.

Ethical and social implications: participants raised concerns about
privacy, contractual fairness, labour displacement, and the erosion
of farming identities. Governance frameworks must prioritise
fairness, accountability and sustainability.

Identity, values and resistance: not all resistance stems from a lack
of skills or resources. For many farmers, increasing digitalisation

conflicts with land stewardship identities and ways of life connected
to nature.

Trusted advisory systems and peer networks: trust is a key enabler
of digital adoption. Independent advisory services are essential;
concerns were raised about advisory systems dominated by
commercial technology providers.

Intergenerational learning: younger family members often play
a critical role in supporting digital adoption on family farms.
Intergenerational collaboration can ease transitions and build
confidence.

Co-creation and fit-for-purpose tools: digital tools must be
adapted to local conditions, production systems and user needs.
Participatory design is essential for ensuring tools serve farmers
rather than constrain them.

Urban agriculture and new production systems: digital tools can
support emerging urban and peri-urban farming, but affordability
and accessibility remain key concerns.

She concluded by noting the need to strengthen independent
advisory systems, support co-creation and participatory innovation,
build long-term digital capacity and ensure robust data governance
and ethical Al. Digital divides must be addressed, and there
is a need to acknowledge that different farms need different
digital pathways. Finally, there is need to align digitalisation with
sustainability and rural development.

Figure 3. Data collection in CODECS Living Labs.
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CODECS Messages and Policy

Recommendations

Emils Kilis presented the CODECS project’s core messages and
policy recommendations, developed through an iterative process
drawing on all work packages and informed by Living Lab insights,
policy analysis and the broader research outputs of the project.

He opened by acknowledging a paradox: many of the challenges
facing agricultural digitalisation in Europe have been known for
nearly a decade, and the policy recommendations from that era
remain relevant today. The challenge, he argued, is not primarily
a knowledge but an implementation gap. Digitalisation must be
treated as an implementation challenge that demands sustained,
place-based and adaptive policy action.

He noted that the CODECS policy narrative is structured around
several interlocking insights: the need for sustainable digitalisation
that is sensitive to contextual differences in skills, infrastructure
and economic conditions; the importance of conducive ecosystems
and the variety of resources farmers need to actually benefit from

digital tools; the growing role of advisors and intermediaries as
facilitators of the digital transition; and the recognition that farmers
acknowledge real benefits but also face significant costs that are
sometimes hidden (social costs, identity erosion, dependency on
platforms).

He also stressed the limited availability of data for assessing
and monitoring the effects of digitalisation and different policy
interventions — a gap that undermines evidence-based decision-
making. He highlighted the value of social capital and collaborative
formats such as living labs as engines of innovation, the need
for interoperability standards, and the importance of framing
digitalisation as accessible and supportive rather than a form of
surveillance or additional administrative burden. Overall, CODECS
recommendations are being formulated across nine thematic
categories.

Governance & Policy Design

Equity & Inclusion

Research,
Evidence

Monitoring &

Adaptive, long-term policy frameworks;
retrospective analysis of implementation
gaps; multi-year digitalisation roadmaps;
flexible regulatory sandboxes.

Explicit equity impact assessments;
support for cooperative and collective
models; targeted measures for women,
youth and interventions for user-friendly
solutions.

Clear CAP indicators; metrics to capture
differentiated  adoption  trajectories;
improved data collection at farm level; real-
time monitoring beyond periodic surveys;
co-designed granular data protocols.

Farmer-centric Policies

Digitalisation framed as support, not
surveillance; meaningful and participatory
farmer involvement in tool design; co-

Infrastructure & Connectivity

Public-private partnerships to extend
benefits of digitalisation; rural digital
divides as integrated target; seamless

Finance & Investment

Digital  investment  around  farm
competitiveness and value chain resilience;
consolidated funding frameworks; full

design funded to align cost-benefit | technical interoperability. adoption costs considered; financial

expectations; professional identity support linked to sustainable farming

reframing. practices; transparent digital toolbox
catalogues.

Data Governance Human Capital & Capacity | Human Capital & Capacity
Building Building

Clear rules on data ownership, access
and use; cybersecurity standards; data
partnership models between farmers,
member states and EU institutions; power
asymmetries between farmers and large
tech providers addressed.

Digital skills embedded in agricultural
education and lifelong leaming; support
for demonstration farms and peer-to-peer
networks; upskilling of advisors and public
administrations; digital literacy reframed
as extension of agronomic expertise.

Digital skills embedded in agricultural
education and lifelong learning; support
for demonstration farms and peer-to-peer
networks; upskilling of advisors and public
administrations; digital literacy reframed
as extension of agronomic expertise.

Table 1. CODECS Policy recommendations categories.
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Policy Tools for Sustainable Digitalisation

Blanca Casares Guillén and Raquel Pastor Carretero presented
two complementary policy tools developed within the CODECS
project: a checklist for public investment in agricultural digitalisation
and guidelines for local digitalisation strategies.

Checklist for public investment in digitalisation

The starting point for the checklist tool was a question: why is it
needed, and who will use it? The answer led the team to focus
on policy makers who face multi-dimensional, complex decisions
with limited time, resources and capacity, while being subject
to increasing demands for transparency and accountability. A
checklist was chosen because it can structure and systematise
decision-making while making processes more transparent, help
identify bottlenecks and potential problems, support evaluation,

and include information on the costs and benefits of different
investment options.

Given the wide variety of public investment types in agricultural
digitalisation — from infrastructure and training to data governance
and digital ecosystem development — the team concluded that a
single checklist was not feasible. Instead, it was decided to develop
a family of checklists, adapted to different types of investment and
covering all phases of the investment life cycle: pre-investment,
design and planning, monitoring, and impact evaluation. The
design principles draw on the OECD regional development toolkit
to ensure alignment with territorial needs.

Figure 4. The importance of a checklist for agriculture digitalisation and public investments.
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Guidelines for local digitalisation strategies

The strategic guidelines address how territorial actors (local
governments, innovation intermediaries, rural development bodies)
can develop digitalisation strategies that balance top-down national
frameworks with bottom-up local realities. The tools have been

designed to be accessible, enabling stakeholders with varying
levels of digital, evaluation or strategic planning skills to use them.
Their purpose is not to produce a finished strategy, but to provide a
structured analytical pathway from identified needs to appropriate
interventions — helping actors start the journey.

Figure 5. Some snapshops of the baseline assesment of guidelines for local digitalisation strategies.

Key Messages and a Technology Code of

Conduct for Agriculture

Alexandra  Aslanidou presented key messages and
recommendations from the Farmtopia project, focusing on the
development of a Technology Code of Conduct for the Agricultural
Sector. This initiative aims to provide a more comprehensive,
farmer-centred framework than previous voluntary codes by
including specific provisions for software, hardware, interoperability
and the right to repair. She noted that, despite the acceleration of
the digital transition, several barriers persist, such as a lack of
Al transparency, limited farmer control over their personal and
commercial data, digital skills gaps and fragmented regulatory
frameworks. Furthermore, there is rising concern that data-driven
compliance associated with subsidies pressures smallholders

while favouring larger farms that are better equipped to absorb the
administrative and financial burdens. There is a need to provide
targeted training and advisory support for small and medium farms,
improve rural connectivity with smallholders’ needs in mind and
address the digital divide by tackling both low digital literacy and
poorly designed tools. She urged to build trust by ensuring farmer
control over data and transparent data governance, clarifying
ownership and responsibilities in digital agriculture and making
sure that data sharing creates benefits for farmers.
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Figure 6. Conclusions of Farmtopia’s project.

Breakout Group Discussions

Moderated by Serafin Pazos and Maria Alonso-Roldan from AEIDL
and Stanislavs Seiko and Emils Kilis from Baltic Studies Centre

The second part of the meeting opened with reports from two
breakout groups, each tasked with critically examining the proposed
tools and recommendations.

Policy tools for sustainable digitalisation

Facilitated by Maria Alonso-Roldan and Serafin Pazos-Vidal,
the first group reflected on the design and potential of the policy
tools presented. Participants appreciated that the tools had been
deliberately simplified to be accessible to a wide range of actors.

The group identified several potential barriers to uptake. A primary
concern was the availability of detailed territorial data needed to
establish meaningful baselines — a gap consistently identified
across CODECS research. The group also discussed the tension
between participatory bottom-up strategy development and top-
down national planning requirements, noting that bridging this gap
requires high levels of facilitation skill and cross-level coordination.
Participants also warned against overlooking intangible factors
such as political differences between levels of government, which
can undermine even well-designed frameworks.

A final reflection centred on monitoring and evaluation. The group
concluded that the long-term effects of digitalisation strategies
on territories are often not adequately captured — the capacity
and tools for evaluating systemic and intangible results of digital
transition remain insufficient. The need to reconcile the different
interests and differential impacts on various groups of farmers and
actors was also highlighted.

Policy recommendations — what is missing?

Facilitated by Stanislavs Seiko and Emils Kilis, the second group
reviewed the draft policy recommendations framework. The
discussion centred on four key questions: What is missing? What is
most likely to fail if we don’t address the social costs immediately?

What is the most important change for farmers if recommendations
are implemented? And how should social capital be incorporated?
The most significant gap identified was the insufficient prominence
of the farmer as a receiving party of policy recommendations.
The group stressed that co-design procedures must be built into
farmer-centric recommendations as a structural requirement.
Related to this, the group highlighted the importance of addressing
human behaviour and individualistic approaches: policies should
demonstrate the benefits of shared and service-based models
rather than simply subsidising individual device purchases.

The group proposed that social capital should be recognised
as a component of infrastructure — a concept framed as “social
infrastructure”. Trust, networks and collaborative capacity are
prerequisites for digital adoption and cannot be assumed or
bypassed. This was described as an important and somewhat
unexpected insight that would be carried forward into the project
deliverable.

On sustainability, the group noted that the concept is contested
and evolving. Policy should recognise the different meanings
of sustainability for farmers, businesses and society, and should
address power imbalances in public-private partnerships.
Climate data, seasonal forecasting and nature-based agro-
ecological approaches were identified as underrepresented in the
recommendations.

On the question of what farmers should feel if the recommendations
succeed, the group’s answer was: security and resilience. Farmers
currently feel uncertainty about what digitalisation means for them. If
CODECS recommendations work, farmers will begin to understand
the connections between digital inputs and farm outcomes, building
confidence and competence over time.



Open Plenary Discussion

Moderated by Stanislavs Seiko, Baltic Studies Centre

The meeting concluded with an open plenary discussion moderated
by Stanislavs Seiko, which drew together threads from across the
day. Participants raised reflections on the pace of change, the
meaning of adaptive policymaking, the role of the EU regulatory
framework and the broader geopolitical context of agricultural
digitalisation.

One recurring theme was the mismatch between the speed of
technological progress and the pace of policy cycles. Maria Alonso-
Roldan asked how it is possible to enable dynamic, adaptive
policymaking when everything moves so fast and yet the same
recommendations have been made for twenty years. Emils Kilis
acknowledged the paradox: ‘adaptive’ has become a necessary
term in the discourse but risks becoming meaningless without
concrete institutional mechanisms to operationalise it.

Joanna Tamar Storie offered a real-world illustration of how
rapidly context shifts: from precision agriculture tool to potential
security threat, the meaning of digital technologies in agriculture
is in constant flux. This highlighted the difficulty of projecting future
policy needs when the landscape changes so fundamentally and

Conclusion

The 3rd Science-Policy Interface Meeting demonstrated both
the depth of evidence generated by the project and the enduring
complexity of the challenges facing agricultural digitalisation in
Europe. The event reinforced several core messages.

. First, digitalisation is not a technical problem but a socio-
political and institutional one. The barriers to adoption are as
much about governance, trust, power imbalance, capacity
and coordination as they are about technology.

. Second, a conducive ecosystem (with reliable connectivity,
capable advisory services, data governance, social capital
and appropriate policy incentives) is a prerequisite, not an
afterthought.

. Third, place-based and participatory approaches are
essential. Top-down frameworks, however well-designed and
well-intentioned, will fail without engaging with the diversity of
European farming contexts.

unpredictably. She also observed that centralised digital systems,
while offering connectivity, introduce systemic vulnerability — a
tension that policy frameworks must grapple with.

Stanislavs Seiko added a geopolitical dimension: European
companies are constrained by GDPR and ethical norms, while some
technology providers located outside EU are entering agricultural
markets with cheaper products and different approaches to data
governance and data leakage. Agricultural data is increasingly
recognised as a matter of European security, and slow policy
cycles risk ceding strategic ground to actors whose priorities may
not align with European farmers’ interests.

Maria Alonso-Roldan, reflecting on the EU’s approach to Al
regulation as a case study, suggested that a risk-based, case-by-
case framework — avoiding both hyper-regulation and the absence
of regulation — may offer a useful model for adaptive governance
in agricultural digitalisation more broadly. This balanced approach,
she argued, preserves space for innovation while ensuring that
high-risk applications receive appropriate scrutiny.

. Fourth, the evolving nature of digitalisation demands adaptive
institutions and policy frameworks that can learn and respond,
without losing sight of fairness, inclusion and sustainability
(including social).

. Fifth, farmers must be at the centre of this transition — not as
passive recipients of technology or policy, but as co-designers
of the tools, rules and systems that will shape their working
lives and livelihoods in the future.

The findings and recommendations developed within CODECS
offer a robust evidence base for informing post-2027 EU agricultural
policies. Participants were encouraged to stay engaged with the
CODECS community and to follow the (15-16
September 2026 in Brussels) where the project’s full results will be
presented to the wider European agricultural research and policy
community.
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