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Executive Summary

European agri-food governance has shifted from the systemic socio-ecological targets of the European
Green Deal towards crisis management, administrative simplification, and market competitiveness. In
this altered landscape, information disclosure is frequently deployed as a substitute for substantive
regulation, widening the delivery gap between legislative ambition and operational reality. Evidence
across the TITAN project demonstrates that uncritical transparency mandates fail to resolve power
imbalances; instead, they push uncompensated data-collection burdens upstream onto primary
producers and small enterprises, while downstream buyers and technology providers capture the
analytical and commercial value.

This deliverable presents an evidence-based policy roadmap to govern food system transparency
across food safety, environmental sustainability, and public health. Synthesising empirical research,
multi-stakeholder deliberations, and demonstrator pilots from across the TITAN project, the report
diagnoses six cross-cutting structural challenges: conceptual ambiguity, sectoral policy silos, data and
power asymmetries, rural digital infrastructure deficits, the limits of voluntary market codes, and the
dilution of corporate accountability.

To address these systemic frictions, the deliverable establishes eight foundational governance
principles and six strategic policy recommendations structured through the Three Horizons
Framework to link long-term public-interest visions with practical transition pathways. These
pathways are operationalised through a four-tier framework grounded in Dynamic Adaptive Policy
Pathways (DAPP) and integrated into the European Commission's Better Regulation Guidelines
(SWD(2021) 305 final):

e Tier 1 (Foundational Governance): Outlines a route to context-specific statutory definitions
of transparency, sets ‘do no harm’ reporting thresholds to protect small enterprises, and
establishes regional Food System Participation Hubs to embed non-corporate actors in policy
monitoring.

e Tier 2 (Semantic Harmonisation): Integrates domain ontologies into a unified EU agri-food
data dictionary, validates standardised product descriptors across high-risk commodity chains
(e.g. olive oil, honey, wine, fresh produce, seafood), and establishes offline data-buffering
protocols for low-connectivity rural areas.

e Tier 3 (Sovereign Digital Tooling): Scales low-cost diagnostics (e.g. LAMP and DNA assays) via
public-good licensing, co-funds Free and Open Source Software (FOSS) compliance tools with
open APls, and legislates data sovereignty through European Business Wallets (EBWs).

e Tier 4 (Market Guardrails & Calibration): Establishes binding regulatory floors for large
commercial operators, embeds REFIT triggers to convert ineffective voluntary schemes into
statutory standards, and applies Data Act model contract terms alongside Unfair Trading
Practices (UTP) rules to prevent unfair data extraction.

This roadmap provides EU and national authorities with the statutory and technical mechanisms
required to mobilise transparency as a transformative driver of food safety, environmental
sustainability, and public health.
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1. Introduction: Governing food system transparency

1.1 The policy context: why food system transparency?

Food systems across the European Union face intersecting socio-ecological, geopolitical, and
economic pressures. Ensuring that food is safe, nutritious, environmentally sustainable, and produced
under equitable conditions requires dependable mechanisms of oversight, accountability, and
verification. Contemporary European food governance routinely positions ‘transparency’ as an
indispensable lever to achieve these goals, assuming that information disclosure empowers
consumers, improves market efficiency, curbs illicit practices, and steers commercial behaviour
towards public policy objectives.

However, transparency is not a politically neutral or inherently transformative mechanism. When
deployed uncritically as a technocratic fix, disclosure often reproduces rather than disrupts existing
imbalances of power. Upstream primary producers and small-to-medium enterprises (SMEs) carry a
disproportional administrative load to generate and verify granular compliance data, while powerful
downstream retailers and digital platforms capture the analytical and commercial value of those
datasets. For consumers, this technocratic framing can fail to deliver meaningful empowerment,
shifting the burden of ethical decision-making onto the shopper while shielding commercial practices
from genuine public accountability.

Concurrently, European food policy has undergone a decisive pivot. The holistic socio-ecological
ambitions of the European Green Deal and Farm to Fork Strategy have been progressively
subordinated to crisis resilience, administrative simplification, and market competitiveness, as
codified in the Vision for Agriculture and Food and the Sustainability Omnibus Package (Directive (EU)
2026/470).

Delivering a food system capable of providing safe, nutritious, and sustainable food — while
safeguarding producer viability and Single Market competitiveness — requires robust, equitable
mechanisms of governance that can operate effectively amidst these competing pressures.

1.2 The TITAN project and Work Package 7

The TITAN project leverages transparency and digital innovations to support this transition,
transforming the food system into an equitable, demand-driven economy. To achieve this, TITAN has
developed, piloted, and evaluated a range of technological and analytical solutions — including rapid
molecular diagnostics, distributed ledger technologies, Al-based prediction tools, and consumer-
facing interfaces — across operational pilots in food safety (WP4), sustainability (WP5), and health
(WP6).

Alongside these, Work Package 7 (WP7) — Enabling policy solutions for transparent food supply chains
— examines how a transparent food system can be enabled through targeted policy solutions while
assessing how emerging digital architectures require novel forms of adaptive governance. WP7
evaluates how the impacts of transparency-related public policy and digital solutions are felt unevenly
across the food system, proposing regulatory mechanisms to ensure transparency delivers positive
public-interest outcomes without marginalising upstream primary producers and small enterprises.

This deliverable reports on the consolidated outputs of Task 7.4 (Development of a policy roadmap for
food system transparency), integrating findings from across the preceding tasks in WP7:

e Task 7.1 (Assessment of visions for transparency in the food system): comprehensive audit of
EU legislative files and critical academic literature on transparency governance.
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e Task 7.2 (Identification of areas where policy requires, constrains, or enables transparency):
qualitative empirical evidence gathered through multi-stakeholder focus groups and
interviews with SME pilot beneficiaries across food safety (WP4), sustainability (WP5), and
health (WP6), and with a range of sector bodies such as trade associations.

e Task 7.3 (Identification of challenges faced by policymakers): evaluated policy constraints and
systemic monitoring challenges through survey and interview research with policymakers and
civil society organisations, alongside multi-stakeholder policy deliberation workshops.

1.3  Objectives of Deliverable 7.4

This Deliverable presents a comprehensive, evidence-based policy roadmap to guide the future
governance of food system transparency across the European Union. Synthesising the empirical
findings, pilot trials and multi-actor deliberations conducted throughout the TITAN project, the
document establishes an adaptive framework designed to reconcile long-term public policy objectives
(sustainability, public health and food safety) with the evolving political realities of administrative
simplification and economic competitiveness.

Specifically, this document aims to:

e (ritically review the contemporary policy landscape: Evaluate recent shifts in EU agri-food
and digital policy — including the Vision for Agriculture and Food, the Sustainability Omnibus
Directives, and emerging digital data spaces — to diagnose structural tensions between
deregulation, corporate due diligence, and market transparency.

e Establish foundational governance principles: Articulate eight operational principles to
ensure future policy design avoids regressive burden-shifting, sectoral siloing, and
technocratic reductionism.

e Formulate strategic policy recommendations: Detail six core recommendations structured
around the Three Horizons Framework, linking long-term transformative visions with
immediate operational realities through multi-stakeholder validation.

e Mitigate data and power asymmetries: Propose concrete statutory and contractual
guardrails (including value-chain caps, non-proprietary standards, and privacy-preserving
tools) to safeguard SMEs and primary producers from uncompensated data extraction.

e Operationalise an adaptive implementation roadmap: Provide a four-tier operational
framework incorporating concrete implementation tools, monitoring indicators aligned with
the European Commission’s Better Regulation Guidelines and pre-defined contingency
pathways to navigate socio-technical and political uncertainty.

1.4  Structure of the roadmap

This document serves as an operational blueprint for EU and national policymakers, regulatory
authorities, industry actors, and civil society organisations. It synthesises the policy review in D7.1
(Review of transparency solutions for healthy, sustainable, and safe food systems in existing policy),
the policy challenges diagnosed in D7.3 (I/dentification of challenges faced by policymakers), technical
and semantic assets developed across WP3 (including D3.1, D3.2, D3.3, and D3.5), and the
demonstrator pilots across WPs 4, 5, and 6 (detailed in Appendix B).

The remainder of the roadmap is structured as follows:

e Section 2 (Academic Literature): Reviews theoretical debates on transparency, examining the
risks of technocratic reductionism, extractive data regimes, and the ‘transparency paradox’.
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e Section 3 (EU Policy Landscape): Evaluates contemporary and emerging EU food policy across
four analytical themes (competitiveness, market transparency, corporate accountability, and
digital infrastructure), assessing upcoming files (2026—2028) and the structural European
‘delivery gap’.

e Section 4 (Research Methodology): Details the four-stage development process, the co-
production workshop design, and the application of Dynamic Adaptive Policy Pathways
alongside the Three Horizons Framework.

e Section 5 (Towards Policy for Transparent Food Systems): Presents the core outputs of the
deliverable:

o 5.1:Six cross-cutting empirical challenges diagnosed through the TITAN project.
o 5.2: Eight foundational operational principles to underpin future policy design.

o 5.3: Six detailed policy recommendations structured around future visions (H3),
current situations (H1), and practical transition considerations (H2).

o 5.4: An overarching mapping matrix linking empirical challenges to policy actions.

o 5.5: Afour-tier adaptive operationalisation roadmap providing concrete mechanisms,
Better Regulation monitoring indicators, and vulnerability triggers.

e Section 6 (Conclusion): Synthesises strategic priorities for governing food system
transparency within an adaptive policy landscape.

Readers seeking the theoretical and regulatory diagnosis can focus on Sections 2 and 3, while those
focused on operational mechanisms, principles, and implementation tiers should turn to Section 5.

Deliverable 7.4 — Policy Roadmap Page 9 of 94



TITAN

2. Theoretical foundations: defining, critiquing and mobilising transparency
Developing an effective policy roadmap for food system transparency requires looking beyond
standard policy rhetoric. In contemporary European food governance, ‘transparency’ is routinely
presented as a self-evident public good — an unproblematic technical mechanism presumed to
empower consumers, improve market functioning, and ensure compliance. However, treating
transparency purely as a neutral administrative or digital fix overlooks the complex political, economic
and social dynamics that govern how information is actually produced, accessed and used. This section
reviews critical academic scholarship to establish the conceptual foundation for this Deliverable. It
directly informs the critique of the evolving EU regulatory landscape in Section 3 and establishes the
criteria needed to ensure that the policy recommendations (Section 5.3) and adaptive operational
roadmap (Section 5.5) deliver genuine public-interest outcomes rather than superficial compliance
exercises.

2.1 Defining transparency

Transparency is a ‘magic concept’: semantically vague yet persistently valued as a solution to a range
of problems (Alloa, 2018). While attempts to define supply chain transparency tend to focus broadly
on the disclosure and visibility of information to actors across the supply chain (Mol, 2015; Manning,
2018; Gardner et al., 2019), the term lacks a clear definition and is often used interchangeably with
synonyms such as visibility, traceability and openness (Budler et al., 2024; Montecchi et al., 2021;
Chan, 2022). However, traceability and transparency are not synonymous: whilst traceability is a
technical, procedural requirement focused on tracking the physical flow and history of products
(Montecchi et al., 2021; cf. Regulation (EC) No 178/2002), transparency is a wider, relational condition
dependent on data accessibility, communication, and institutional accountability (Gardner et al., 2019;
Heald, 2022).

Some attempts to define the term (e.g. Budler et al., 2024) fail to account for the transparency
paradox, the notion that high levels of visibility can reduce transparency (Stohl et al., 2016). For
example, the disclosure of large amounts of information can lead to ‘nonactionable transparency’
(Gupta and Mason, 2014: 16), where those receiving the information are ‘drowning in disclosure’ and
unable to make use of or interpret data (Gupta, 2008: 4). This relates to the distinction between
nominal and effective transparency that Heald (2022) notes, where the former is the apparent
compliance with relevant standards and the latter is information disclosure which is verified by an
audience capable of accessing and interpreting the relevant information.

Gardner et al (2019: 164) address this issue by offering a multidimensional definition of transparency
that focuses variously on the information being made available, how it is made available and to whom
it is made available: ‘we interpret transparency broadly as a state in which information is made
apparent and readily available to certain actors. We also take the view that transparency, in itself, is
neither inherently good nor bad, and that the impact of increased transparency depends
fundamentally on what information is being made transparent, how, to whom and for what purpose’.

Other attempts to pin down the meaning of transparency have offered different typologies of the
term (Mol, 2015; Budler et al., 2024). Mol’s (2015) typology, for instance, focuses on the different
groups of stakeholders that receive the information, highlighting how supply chain transparency is a
multi-directional (up/down, inside/outside) phenomenon (Heald, 2006; Schéafer, 2023; Egels-Zandén
et al.,, 2015). Attending to the level of information shared in different directions enables analyses to
highlight where there are asymmetries of information sharing and, therefore, uneven power relations
at play (Heald, 2022).
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This point about direction highlights how work on transparency has tended to focus on linear supply
chains, rather than taking a more systemic approach (see Manning [2018] for an exception to this).
Research has largely used the term system in relation to infrastructures that enable transparency (e.g.
Astill et al., 2019; Gardner et al.,, 2019); what is missing is an explicitly systemic approach that
holistically considers the inputs and outputs of food production and consumption in a way that is
‘more dynamic and less linear, production orientated or econometric than e.g. commodity or value
chains’ (Maye et al., 2025: 161). Framing transparency in terms of food systems creates space for
thinking differently about what transparency means and what its wider impacts are, particularly by
making visible non-market externalities — such as public health burdens, labour dynamics and
ecological degradation — that linear commodity-chain reporting systematically ignores.

2.2  Purpose of transparency

Transparency can be deployed for many reasons and, as such, should be seen as a means to an end
rather than an end in itself (Gardner et al., 2019; Budler et al., 2024; Kolcava et al., 2023). It is
important, therefore, to understand and interrogate the intended purpose (or goal) of transparency
initiatives. The literature notes varied rationales for transparency, such as democratisation,
technocratisation, privatisation, marketisation and disciplinary transparency (Gupta and Mason, 2016;
Tienhaara, 2020). Notably, the final three of these rationales closely align with dominant neoliberal
approaches to governance (Gupta and Mason, 2016; Tienhaara, 2020). For example, they often serve
to make certain qualities of speciality products (e.g. their single origin nature) visible and thus
marketable (Bager et al., 2022; Donaldson, 2022). The alignment of transparency and neoliberalism
provides the basis for the argument that transparency should not be characterised in simplistic terms
as a social good that steers behaviour towards desirable outcomes (Mol, 2015; Hansen et al., 2015).
Rather than always being a tool to hold powerful actors to account (Dingwerth and Eichinger, 2010),
it can ‘reproduce rather than disrupt socially and ecologically harmful concentrations of public and
private power’ (Gupta and Mason, 2014: 10-11 emphasis in original). While transparency is often
conceived of as a trust building exercise (Birchall, 2014), questioning the outcomes of transparency
calls into question the often-oversimplified relationship between transparency and enhanced trust
(Gupta et al., 2020).

The tendency to align with neoliberal goals has also led some to question transparency’s claims to
being transformative (Birchall, 2011) and highlights the critical question of whether such initiatives
can result in meaningful change across the supply chain (Gupta et al., 2020). While transparency
initiatives often achieve increased marketability and benefiting market actions, this does not mean
that all transparency practices serve this purpose (Tienhaara, 2020; Mason, 2020). Work on the radical
potential of transparency, in contrast, has tended to focus on the disruptive disclosure of information
(Heemsbergen, 2016; Birchall, 2014; Birchall, 2011). Birchall (2014) argues that transparency should
be judged by its political impact, not its volume, highlighting that strategic disclosure can present
alternative modes of governance that directly challenge the neoliberal alignments typical of standard
reporting.

Gardner et al (2019) propose ten principles for transformative sustainability-related supply chain
transparency, focusing on the purpose of transparency, the type of information and the process of
collecting and sharing data. With a focus on sustainability indicators, Reid and Rout (2020: 2) argue
that the rejection of ‘the belief that human activity and its impact can be measured and controlled’
should form a core building block of ‘radical’ transparency. They suggest that quantitative
sustainability indicators are a technocratic mode of governance that often fail to capture the
complexity of socio-ecological systems; that the values underlying indicators should be made more
transparent; and that qualitative metrics should be included in indicator development.
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2.3 Digital technologies

Emerging digital technologies — including Artificial Intelligence (Al), distributed ledger technologies
(blockchain), Internet of Things (loT) sensors, and rapid analytical testing — offer significant technical
capacity to automate traceability, verify product authenticity, and detect food fraud across complex
supply networks (Menon and Jain, 2024; Camaréna, 2020; Rogala et al., 2024; Astill et al., 2019).
However, the literature demonstrates that deploying these tools generates substantial structural,
socio-technical and ethical frictions.

2.3.1 Infrastructural and equity barriers

Mandatory digital transparency architectures frequently reinforce systemic exclusion. Technical
implementation faces severe operational bottlenecks, including rural broadband deficits, prohibitive
capital expenditure, and low digital literacy among older demographics (Sullivan et al., 2024; Cromwell
et al., 2025). When digital compliance mandates are imposed across transnational supply chains
without adequate capacity support, smallholder farmers — particularly in the Global South — face
market exclusions, which will ‘intensify inequality and the concentration of power’ (Meemken et al.,
2024: 658).

2.3.2 Extractive data regimes and value asymmetry

A central political-economic challenge of digitalised transparency is the governance of generated data,
with Gupta et al (2020: 94) questioning ‘who will own and control the vast quantities of data about
sustainability now being generated’. Digital transparency frameworks frequently impose reporting
labour onto primary producers who do not directly own, use or benefit from the data they produce
(Donaldson, 2022; Cromwell et al., 2025). Importantly, there is a notable absence of information on
the distribution of value throughout the supply chain, obscuring the disproportionate margin captured
by downstream processors and retailers relative to small farmers and labourers (Samoggia et al., 2025;
Gardner et al., 2019).

2.3.3 Technocratic reductionism and governance risks

Digital verification systems enforce quantitative standardisation to make data comparable across
jurisdictions. In doing so, they risk obscuring qualitative socio-ecological context — such as labour
dynamics and animal welfare — that cannot be captured through metrics (Toonen and Bush, 2020;
Gupta et al., 2020; Gardner et al., 2019; Renier et al., 2023; Meemken et al., 2024). Furthermore,
embedding automated decision-making and Al into food safety and traceability systems introduces
novel liability risks: when predictive algorithms or automated verification systems fail, assigning
institutional accountability for food safety risks becomes legally and ethically opaque (Manning et al.,
2022).

2.4 Conclusion
This brief review of academic literature highlights three core principles that underpin this policy
roadmap:

1. The limits of disclosure: Scholarship demonstrates that transparency is not an inherent public
good. When data is indiscriminately collected and transparency is reduced to nominal
compliance or uncontextualised data, disclosure often triggers a ‘transparency paradox’ that
obscures accountability rather than enabling meaningful scrutiny.

2. The political economy of transparency: The literature reveals that transparency initiatives are
rarely politically neutral. In practice, disclosure mechanisms are frequently mobilised to serve
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market-enabling and commercial ends, which can entrench existing power concentrations
rather than driving systemic socio-ecological change.

3. Socio-technical and power asymmetries in digitalisation: Critical studies of digital supply
chain tools show that technical innovations (such as blockchain, Al, and loT) carry distinct risks
of deepening structural inequalities. Without equitable governance of data ownership, digital
mandates disproportionately shift compliance labour upstream while value and control
remain concentrated downstream.

Together, these conceptual critiques provide an analytical framework for interrogating contemporary
EU food governance. Rather than evaluating policy initiatives solely on their stated ambitions of
openness or efficiency, this literature demonstrates the need to scrutinise how transparency operates
in practice — who bears the cost of compliance, who captures the value of generated data, and what
forms of accountability are prioritised. The following section applies this lens to the evolving EU
regulatory landscape, examining how recent policy developments negotiate the tension between
systemic socio-ecological transformation, administrative simplification, and market competitiveness.
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3. Food system transparency in the EU: policy landscape

3.1 Beyond the Green Deal? The Vision for Agriculture and Food and Omnibus

Directives

This section reviews recent policy developments shaping EU food system transparency across the
domains of sustainability, health, and food safety, building on the previous overview provided in
Deliverable 7.3. In the early 2020s, the European Green Deal and the Farm to Fork Strategy established
a systemic framing for food governance, treating environmental, nutritional, and socio-economic
dimensions as inextricably linked. Within this framework, transparency was positioned as a key lever
to decarbonise the food economy, strengthen corporate accountability, and inform consumer choice.

However, policy developments between 2024 and 2026 mark a significant shift away from this holistic
systems approach. In response to geopolitical tensions, high input costs, and widespread agricultural
protests, EU policy has increasingly recalibrated towards agricultural competitiveness, market
stability, and fair farmer remuneration.

The 2025 Vision for Agriculture and Food marks the formal consolidation of this shift, establishing the
policy parameters for post-2027 agricultural governance in place of the Farm to Fork agenda. It
recalibrates EU food policy by elevating crisis resilience, risk management, and administrative relief
above holistic environmental regulation, centring future action on farmer remuneration, economic
security, and market-monitoring instruments. A central objective of the framework is ensuring the
economic stability, wellbeing and fair remuneration of farmers through targeted public support and
enhanced market transparency. The European Commission has affirmed that Common Agricultural
Policy (CAP) funding remains essential for providing predictability amidst escalating market volatility.
In post-2027 budgetary frameworks, a ring-fenced €300 billion has been earmarked for CAP income
support and targeted crisis management (EC, accessed July 2026a), supplemented by a dedicated €45
billion crisis reserve from 2028 to support farmers and rural communities facing climate and economic
shocks (EC, accessed July 2026a). These allocations form part of a broader €865 billion envelope for
National and Regional Partnership Plans (NRPPs), granting Member States flexibility to allocate
funding across regional and national priorities including agriculture, food and rural development (EC,
2025b).

This strategic and financial pivot raises two interrelated and fundamental questions for food system
governance:

e If transparency was originally conceived as a transformative mechanism for socio-ecological
change, why is it increasingly deployed to optimise markets, streamline compliance, and
protect competitiveness?

e Who benefits from this shift in focus, who carries the operational burden, and how does this
shift alter the distribution of power and accountability across the food system?

Answering these questions requires looking beyond stated policy intentions to examine the material
impacts on different actors. While the simplification and competitiveness agenda is ostensibly
designed to protect European businesses — particularly primary producers and small-to-medium
enterprises (SMEs) — in practice, it risks reproducing the very inequities it claims to alleviate. Diluting
mandatory reporting and narrowing due diligence frameworks insulates large downstream
corporations from structural scrutiny, while upstream producers remain locked into asymmetric data
relations, bearing the administrative labour of compliance without gaining price security, data
ownership or commercial leverage in return.
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To evaluate how transparency has evolved and who is impacted by this change, the following analysis
examines four interconnected themes:

Paradigm shift from systemic transformation to market competitiveness
Economic efficiency through market transparency

Corporate accountability and the simplification of reporting

Digital infrastructures and automated governance.

PwnNPE

3.1.1 Theme 1: Paradigm shift from systemic transformation to market

competitiveness

The contemporary EU food policy landscape reflects not simply an expansion of transparency
requirements, but a structural shift in the purpose and function of transparency itself. While the
European Green Deal and Farm to Fork Strategy positioned transparency within an ambitious multi-
dimensional vision of systemic socio-ecological transformation, policy between 2024 and 2026 has
progressively subordinated systemic goals to economic resilience, market efficiency, and regulatory
simplification. This diagnostic shift forms the overarching framework for understanding recent
legislative revisions across market governance (Theme 2), corporate reporting (Theme 3), and digital
infrastructures (Theme 4).

The clearest manifestation of this changing policy landscape was the abandonment of the horizontal
Framework for Sustainable Food Systems (FSFS). Originally conceived as the legislative cornerstone of
the Farm to Fork Strategy to integrate sustainability criteria across all food policy, the Commission
discontinued the work on the initiative. In its place, the Commission cited geopolitical disruptions and
agricultural unrest as justification for pursuing the non-binding, competitiveness-oriented Vision for
Agriculture and Food. Following complaints by civil society organisations, the European Ombudsman
concluded that the Commission’s failure to officially clarify the shelving of the FSFS constituted a
breach of legislative transparency (EU Ombudsman, 2026).

This retreat from systemic integration has similarly stalled progress across public health and nutrition
transparency. The Farm to Fork commitment to establish harmonised, mandatory front-of-pack
nutrition labelling and restrictions on marketing unhealthy foods has fragmented into contentious
debates over commercial protectionism and national dietary heritage (European Parliament, 2024,
Julia et al., 2025). Transparency in nutrition and health has consequently shifted from a proactive
public health intervention to a battleground of competing commercial interests and voluntary
schemes (BEUC, 2023; EPHA, 2024).

Simultaneously, agricultural policy has envisioned transparency as an instrument of economic
protection rather than structural transformation (Borniotto et al., 2026). Under Article 101 of the
Treaty on the Functioning of the European Union (TFEU), collective price agreements are generally
prohibited as anti-competitive collusion. However, through agricultural derogations under the
Common Market Organisation (CMO) (Regulation (EU) No 1308/2013), the Commission has sought to
strengthen farmers’ bargaining position against concentrated retail buyers by allowing recognised
Producer Organisations (POs) to negotiate collectively and share commercial data horizontally. While
this mechanism depends directly on horizontal data-sharing between primary producers — such as
pooling volume, production cost, and price data — it operates strictly within the logic of competitive
market insulation rather than driving structural food system transformation.

Similarly, targeted initiatives like the EU Fertiliser Action Plan (European Commission, 2026e) and the
cross-border enforcement mechanisms established under the Unfair Trading Practices (UTP) Directive
(Directive (EU) 2019/633; European Council, 2026) aim to insulate producers from external cost
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volatility and illicit price-fixing. Yet, as critical analyses and civil society observations highlight, these
procedural tools focus heavily on penalising explicit cartel behaviour while leaving fundamental
market price opacity and structural buyer concentration unaddressed (Borniotto et al., 2026; IFOAM
Organics Europe, 2024).

Across sustainability, health and food safety, transparency in EU food policy is no longer primarily
mobilised to expose systemic harms or redistribute structural power. Instead, it has been deployed as
a targeted instrument for market stability and administrative streamlining — a shift examined in detail
below through the lens of economic efficiency.

3.1.2 Theme 2: Economic efficiency through market transparency

Underpinning recent EU agri-food policy is the orthodox economic premise that supply chain
inefficiencies stem primarily from information asymmetries. Under this logic, increasing data
transparency is framed as a self-correcting market mechanism: by improving the quality, granularity,
and velocity of information, market actors can optimise price formation, strengthen forecasting, and
coordinate supply chains more effectively. Transparency has consequently been operationalised as a
technocratic tool to improve market functioning, enhance resource allocation, and support evidence-
based governance.

This approach is evident in recent reforms strengthening the EU Agri-Food Chain Observatory (AFCO),
updates to the Common Market Organisation (CMO) price-reporting mechanisms, and proposals for
the EU Observatory on Farmland. Collectively, these instruments seek to reduce market opacity by
aggregating price, margin and cost data across agricultural sub-sectors. However, this deployment
exemplifies what critical scholarship defines as neoliberal transparency: technocratising governance
through data availability while leaving underlying structural power dynamics intact (Gupta and Mason,
2016; Maye et al., 2025).

As stakeholder feedback and empirical evidence from the Agri-Food Chain Observatory highlight,
publishing market dashboards does not alter structural buyer concentration (IFOAM Organics Europe,
2024; Borniotto et al., 2026). Downstream retailers and major processors frequently absorb market
intelligence to refine procurement strategies, while primary producers lack the structural leverage to
translate market insights into higher farm-gate prices. This interpretation of transparency might
optimise the transactions of the existing market, but it does not redistribute value or rectify the
structural vulnerabilities of upstream actors.

This market-optimisation logic similarly drives the governance of the post-2027 Common Agricultural
Policy (CAP) (European Commission, 2025b). Within this framework, transparency is re-engineered as
an administrative technology aimed at reducing compliance friction and tracking budgetary
expenditure rather than verifying progress on socio-ecological factors. Central to this approach is the
‘collect once, use multiple times’ data principle, designed to streamline reporting, reduce on-farm
physical inspections, and integrate farm-level administrative records across public databases.

While administrative simplification lowers bureaucratic costs for producers, it introduces significant
governance contradictions:

1. Uneven technical prerequisites: The ‘collect once’ principle rests on the unverified
assumption of seamless technical interoperability across national authorities and digital
platforms. In practice, divergent digital maturity and fragmented data standards across
Member States prevent integrated data reuse, meaning efficiency gains are often theoretical.
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2. Shift from public accountability to performance tracking: By narrowing data collection to
minimum compliance checklists, transparency shifts from an instrument demonstrating socio-
ecological delivery towards an internal monitoring mechanism for budgetary performance
and administrative throughput.

Ultimately, market transparency measures optimise information flows within existing commercial
frameworks. By treating structural inequality merely as a deficit of market information, contemporary
EU policy bypasses the deeper political-economic drivers of value capture, setting the stage for the
corporate reporting simplifications analysed in Theme 3.

3.1.3 Theme 3: Reporting requirements through corporate accountability

The paradigm shift outlined in Theme 1 is particularly prominent in corporate accountability
frameworks. Over the past decade, EU policy increasingly deployed transparency as a binding
regulatory mechanism to hold commercial entities accountable for their socio-ecological footprints.
This architecture spans two primary arenas: mandatory corporate due diligence and supply chain
reporting (business-to-business [B2B]/regulatory governance), and consumer-facing product labelling
and claims (business-to-consumer [B2C] communication). However, recent legislative developments
reveal an acute tension between enforcing structural accountability and diluting compliance
obligations in the pursuit of economic competitiveness.

In relation to corporate due diligence and supply chain reporting, legislative frameworks such as the
Corporate Sustainability Reporting Directive (CSRD), the Corporate Sustainability Due Diligence
Directive (CSDDD), and the EU Deforestation Regulation (EUDR) were designed to force corporate
disclosure, mandate supply chain due diligence and enforce verifiable traceability. However, under
the banner of ‘better regulation’ (EC, 2025c) and administrative relief, the scope and enforceability of
these instruments have been progressively curtailed.

Beyond supply chain due diligence, transparency mandates were extended into capital markets
through the EU Taxonomy Regulation, the Sustainable Finance Disclosure Regulation (SFDR), and
European Banking Authority (EBA) guidelines. In this context, disclosure extends beyond Scope 3
emissions to demonstrating how environmental and social governance is integrated into commercial
risk management and investment decisions (EC, 2022; AFME, 2023; EC, 2026c). However, recent
moves towards simplification expose a core contradiction in disclosure-led governance: expanding
reporting requirements often multiplies administrative complexity and produces uninterpretable data
volumes, without delivering genuine public accountability.

The adoption of the Sustainability Omnibus Package (Directive (EU) 2026/470) reconfigured the
balance between accountability and competitiveness. By raising employee and turnover thresholds,
the Omnibus removed an estimated 80% of previously in-scope companies from mandatory CSRD
reporting. Simultaneously, the European Commission adopted the simplified Voluntary Standard for
non-listed companies (under Commission Delegated Regulation C(2026) 5011 final, formerly
developed as the VSME standard), expanding its scope to enterprises with up to 1,000 employees.
While this establishes a statutory ‘value chain cap’ to shield upstream suppliers from excessive data
requests by large corporate buyers, it risks institutionalising a dual-track system: large market leaders
report high-level metrics, while supply chain realities among upstream suppliers remain unmonitored.

Meanwhile, the EU Deforestation Regulation (Regulation (EU) 2023/1115) exemplifies the political
fragility of mandatory traceability. Faced with mounting pressure from third-country trading partners
and domestic industry lobbies, the Commission introduced successive implementation delays, pushing
the mandatory compliance deadline to 30 December 2026 for large and medium operators, and 30
June 2027 for micro and small enterprises (Hiller et al, 2026). Civil society organisations note that

Deliverable 7.4 — Policy Roadmap Page 17 of 94



TITAN

these postponements—alongside formal simplification reviews—undermine the integrity of
deforestation-free value chains and risk penalising early-adopting businesses while accommodating
those that delayed compliance (IUCN, 2024; WWF, 2026).

Parallel tensions characterise consumer-facing transparency, where policy attempts to eradicate
greenwashing and empower dietary choice have encountered substantial commercial resistance. The
proposed Green Claims Directive — which aimed to establish ex-ante third-party verification for
environmental marketing claims — stalled amid protracted negotiations regarding compliance costs
and administrative burdens for small enterprises. In its absence, consumer protection defaults to the
Empowering Consumers for the Green Transition (ECGT) Directive (Directive (EU) 2024/825). Applying
from September 2026, the ECGT relies primarily on ex-post prohibitions, banning unsubstantiated
generic environmental claims (such as ‘eco-friendly’, ‘green’ or ‘natural’) across commercial
communications and packaging (EC, 2026b). While curbing overt greenwashing, this mechanism shifts
the enforcement burden onto national market surveillance authorities rather than establishing a
systemic, pre-market verification framework.

The controversies surrounding front-of-pack nutrition labelling illustrate how transparency in health
and nutrition has become deeply politicised. The Farm to Fork ambition for harmonised, mandatory
front-of-pack nutrition labelling stalled amid fierce resistance from sectoral trade bodies and Member
States defending traditional agri-food products against algorithmic nutrient profiling (Mazzu et al.,
2021; Julia et al., 2025). Conversely, targeted sector-specific rules — such as the revised Breakfast
Directive (Directive (EU) 2024/1438), which mandates country-of-origin labelling for honey and raises
fruit density thresholds for jams — illustrate how product-level transparency is often most readily
adopted where it reinforces commercial brand value, contrasting with the political resistance facing
public health interventions.

Rather than operating as an unconditional standard of corporate behaviour, transparency in the EU is
increasingly negotiated: expanding where it protects market reputation and origin value, but
systematically simplified, delayed, or made voluntary where it imposes enforceable compliance costs
on commercial operators.

3.1.4 Theme 4: Digital infrastructures and automated transparency

Under the fourth theme, EU food policy demonstrates a structural transition from retrospective,
declarative disclosure towards automated, continuous governance embedded within digital
infrastructures. Many of the administrative ambitions established in Themes 2 and 3 — such as the
‘collect once’ data principle, streamlined corporate reporting, and real-time fraud monitoring —
depend entirely on interoperable digital platforms capable of collecting, verifying and exchanging data
across commercial actors and regulatory authorities. However, the drive to construct these digital
architectures reveals acute tensions between technological efficiency, commercial confidentiality and
structural equity.

This infrastructural turn marks a significant departure from established legal precedents in EU food
governance. Under the Transparency Regulation (Regulation (EU) 2019/1381), EU food safety law
explicitly codified the principle that public health, safety, and scientific scrutiny take precedence over
commercial confidentiality, mandating proactive public disclosure of industry studies submitted to the
European Food Safety Authority (EFSA). In stark contrast, emerging digital infrastructures — such as
the Common European Agricultural Data Space (CEADS) and European Digital Identity Wallets — are
architected around data sovereignty, proprietary boundary control and bilateral commercial
exchange. Rather than serving as platforms for public scrutiny, these digital architectures
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institutionalise conditional transparency, where access to verifiable supply chain data is restricted to
commercial counterparties and statutory auditing bodies.

Recent policy initiatives have focused on creating shared digital environments to coordinate supply
chain monitoring and regulatory risk assessment. The roll-out of dedicated traceability platforms, such
as Tracemap (March 2026) for rapid detection of food fraud, contaminated food products and food
borne disease, alongside the Common European Agricultural Data Space (CEADS, May 2025)
exemplifies this infrastructural turn. These systems aim to replace fragmented national registers with
interoperable data flows. Yet their practical efficacy remains constrained by divergent digital maturity
across Member States and the persistent reluctance of commercial actors to share operational data
without enforceable governance protections. The One Substance, One Assessment (OSOA) framework
operationalises this data-reuse agenda across EU scientific agencies, establishing shared datasets to
eliminate duplicative chemical risk assessments. While OSOA promises administrative efficiency, it
reflects a broader technocratic assumption: that data integration automatically yields better
governance, overlooking how institutional mandates, methodological divergences, and political
judgements continue to shape food safety decisions.

The interface between digital infrastructure and corporate regulation is being consolidated through
the Digital Omnibus package and the accompanying Data Union Strategy. Central to this framework
are European Business Wallets (EBWs) — interoperable digital identity tools designed to automate
verification, streamline cross-border compliance, and lower administrative overheads for enterprises.
However, the proposal has encountered friction from both industry and civil society. Corporate
associations, such as BusinessEurope, have lobbied for a flexible, ‘risk-based approach’ to avoid
onerous technical implementation costs (Borak, 2026). Conversely, digital rights organisations (such
as EDRI) have raised concerns regarding data protection, warning that blurred boundaries between
personal and enterprise identities within digital wallets create significant privacy vulnerabilities (EDRi,
2026). Meanwhile, refinements to the Al Act via the EU Digital Omnibus on Al illustrate an increasing
reliance on ‘regulatory learning environments’ (De Sole, 2026) — such as Living Labs and regulatory
sandboxes —alongside simplified compliance tiers for small mid-caps (SMCs) overseen by the Al Office.
These mechanisms seek to foster innovation while establishing automated oversight of algorithmic
risk.

These digital developments raise a fundamental political-economic question: does data
interoperability fundamentally alter power relations, or does it merely automate the enforcement of
existing market hierarchies? While digital architectures streamline regulatory reporting and market
coordination, they do not resolve structural asymmetries. First, digitalisation risks locking primary
producers into roles as passive data providers: upstream actors absorb the capital and labour costs of
on-farm data recording, while downstream retailers and digital platforms capture the analytical value
generated from supply chain datasets. Second, mandating automated compliance without equal
investment in rural connectivity, digital literacy, and open-source infrastructure threatens to entrench
the market exclusion of low-resource operators. Rather than serving as a neutral administrative tool,
digital transparency infrastructures function as governance mechanisms that reflect existing market
power. Without clear guardrails governing data ownership, access rights, and value distribution,
automated transparency risks consolidating corporate concentration under the guise of technical
modernisation.

3.2  Future policy developments
While Section 3.1 examined the contemporary legislative landscape, several emerging policy files and
implementation milestones (2026-2028) will determine the practical trajectory of EU food system
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transparency. Rather than representing a unified progression towards open governance, these
forward-looking developments reflect escalating tensions across five strategic friction points:

o The proportionality paradox in due diligence: Balancing administrative simplification with
comprehensive supply-chain oversight.

o The digital maturity divide in shared data infrastructures: Managing structural inequalities in
access to federated data spaces and digital identity architectures.

o Uneven Member State capacity in sectoral enforcement: Overcoming institutional disparities
during regulatory transposition.

e Extraterritorial frictions in global trade: Harmonising EU digital reporting mandates with
third-country legal regimes and international standards.

o The European ‘delivery gap’: Navigating the widening chasm between legislative ambition
and operational execution (EPC, 2026).

3.2.1 Proportionality, simplification, and the upstream data burden

The practical application of regulatory proportionality continues to expose deep structural dilemmas.
While the 2025-2026 simplification reviews under the EU Deforestation Regulation (EUDR, Regulation
(EU) 2023/1115) introduced phased deadlines and streamlined administrative filings for smaller
enterprises, they do not resolve the operational data burden (Hiller et al., 2026; EC Green Forum,
2026). Because downstream operators remain legally liable for ensuring that covered commodities
are deforestation-free and legally produced, they contractually pass the verification requirements
upstream, demanding granular plot-level geolocation from primary producers (EC Green Forum,
2026). Consequently, headline administrative relief lowers formal filing requirements for smaller
enterprises while leaving their practical data-collection labour intact, shifting compliance pressure
onto the least-resourced tiers of the value chain (Hiller et al., 2026; Cromwell et al., 2025).

This friction is mirrored in circularity and waste legislation. The Ecodesign for Sustainable Products
Regulation (ESPR, Regulation (EU) 2024/1781) and the forthcoming Circular Economy Act (CEA)
introduce Digital Product Passports (DPPs) to track lifecycle impacts, while the 2025 amendment to
the Waste Framework Directive sets binding 2030 food-waste reduction targets: a 10% reduction in
processing and manufacturing, alongside a 30% per-capita reduction jointly across retail, restaurants,
food services, and households (EC, 2026d; Open Access Government, 2026). Achieving these targets
requires continuous, auditable reference benchmarks. Without accessible technical tooling, these
cascading mandates risk turning sustainability accounting into an uncompensated administrative tax
on upstream suppliers.

3.2.2 Federated data spaces, digital identity, and value capture

To operationalise large-scale data exchange, EU policy is investing heavily in digital infrastructure. A
key vehicle is the proposed European Competitiveness Fund (ECF) — combining a planned €234.3
billion envelope with €175 billion from Horizon Europe (€409.3 billion total) — which designates
‘health, biotech, agriculture and bioeconomy’ as one of its four strategic investment windows from
2028 (ECF, 2026; Open Access Government, 2026). In parallel, sectoral platforms like the Common
European Agricultural Data Space (CEADS, 2026) and the European Digital Identity Framework
(enacting European Business Wallets, or EBWs, under Regulation (EU) 2024/1183) are designed to
enable federated, cross-border interoperability under the ‘collect once, use multiple times’ principle.

However, digital interoperability does not operate in an economic vacuum. While federated
architectures allow SMEs to connect existing software rather than overhaul their IT systems, larger
enterprises with extensive supply networks and dedicated analytics teams remain structurally
positioned to extract far greater commercial intelligence from integrated datasets (CEADS, 2026;
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Samoggia et al., 2025). Furthermore, effective participation in platforms such as CEADS assumes that
enterprises possess the requisite organisational capacity to generate high-integrity, machine-readable
data; for resource-constrained operators, the upfront capital expenditure and administrative burden
of digital onboarding remain prohibitive (CEADS, 2026; Sullivan et al., 2024). Alongside these technical
barriers, the deployment of European Business Wallets introduces acute legal ambiguities regarding
where enterprise authentication ends and personal data processing begins, prompting resistance
from both digital rights groups and commercial operators protective of trade secrets and farm-level
pricing margins (Borak, 2026; EDRI, 2026).

3.2.3 Uneven national capacity in sectoral enforcement

Regulatory harmonisation at the EU level frequently falters during Member State transposition. The
revised Breakfast Directive (Directive (EU) 2024/1438) — entering mandatory legal enforcement in
June 2026 — mandates explicit country-of-origin labelling for honey, clear sugar disclosures for fruit
juices, and higher minimum fruit-density thresholds for jams. While establishing clear statutory
baselines against product adulteration, its rollout presumes that national market surveillance
authorities and European Reference Laboratories possess identical analytical, auditing, and testing
capacities. In practice, divergent laboratory resources, variable official inspection frequencies under
Regulation (EU) 2017/625, and uneven digital integration across Member States risk creating an
uneven Single Market, where non-compliant or adulterated consignments migrate towards
jurisdictions with weaker technical oversight.

Furthermore, where horizontal EU-level harmonisation has stalled — most visibly regarding mandatory
front-of-pack nutrition labelling and environmental claims — the resulting regulatory vacuum is
increasingly filled by unilateral national decrees, divergent origin rules, and unaligned environmental
registries. Navigating these fragmented national frameworks introduces acute administrative friction,
increases commercial dispute rates, and forces food business operators to maintain bespoke
compliance workflows for individual Member States. Rather than fostering transparent supply chains,
uncoordinated national transposition directly undermines Single Market cohesion.

3.2.4 Extraterritorial frictions and international regulatory interoperability

As EU digital traceability expands, it increasingly clashes with third-country legal architectures and
global trade standards. For instance, EUDR geolocation logging requirements have encountered sharp
legal and political resistance in Southeast Asia. Authorities in Indonesia and Malaysia highlighted that
transmitting mandatory geographic plot data directly into EU databases breached national security
and data-privacy laws, forcing complex bilateral negotiations to align EU platforms with national palm-
oil certification schemes (EU, 2024).

Similarly, in sectors vulnerable to acute foodborne illness — such as the transnational seafood trade
and recent cross-border Salmonella outbreaks in poultry — EU verification relies increasingly on
aligning statutory checks with international, industry-led interoperability frameworks like the Global
Dialogue on Seafood Traceability (GDST, 2026; FDA, 2026; Glenza, 2026). The overarching governance
challenge is whether the EU can enforce rigorous, context-specific traceability without either erecting
non-tariff trade barriers or imposing rigid Western-centric digital standards that exclude low-resource
primary producers in the Global South (Meemken et al., 2024; Cromwell et al., 2025).

3.2.5 The European ‘delivery gap’

Underpinning these sectoral challenges is what policy analysts identify as a widening ‘delivery gap’
(EPC, 2026) in EU governance: the structural disparity between the scope of legislative ambition
adopted in Brussels and the technical, financial, and institutional capacity of Member States to
implement and enforce those rules on the ground. This gap is compounded by temporal friction
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between political cycles and agri-food commercial realities. While EU regulatory frameworks have
undergone rapid revision every few years — shifting from the systemic ambitions of the Green Deal
and Farm to Fork Strategy to the deregulatory imperatives of the Vision for Agriculture and Food and
the Omnibus Directives — agricultural supply chains operate on long-term investment cycles, multi-
year crop planning, and extended forward-purchasing contracts.

This instability generates operational cynicism across the sector. Successive compliance deferrals and
retrospective scope reductions penalise early movers who invested significant capital in good faith to
meet statutory mandates, while accommodating operators that deferred compliance investments
(IUCN, 2024; WWF, 2026). Concurrently, the retreat from ex-ante verification frameworks has shifted
the enforcement burden onto resource-strained national market surveillance authorities,
compounding the enforcement disparities identified under the Breakfast Directive. In the absence of
sustained, non-repayable enablement funding, open-access digital infrastructure and stable
regulatory horizons, expanding reporting mandates risks institutionalising nominal, ‘box-ticking’
compliance that insulates supply chain practices from true public scrutiny (EPC, 2026; Gupta and
Mason, 2014).

3.3 Conclusion: structural contradictions and the recalibration of EU food

governance

The contemporary EU policy landscape demonstrates a structural transformation in the purpose and
governance of food system transparency. Originally positioned under the European Green Deal and
Farm to Fork Strategy as a systemic, transformative lever to advance socio-ecological sustainability,
public health, and food safety, transparency has been progressively recalibrated across the 2024-2026
legislative cycle. In response to geopolitical turbulence, high input costs, and agricultural unrest, EU
food governance has subordinated integrated systems thinking to the immediate imperatives of
economic competitiveness, crisis resilience, and administrative simplification (EC, 2025a; Borniotto et
al., 2026).

This recalibration exposes several structural contradictions across European agri-food policy:

o Market optimisation vs structural equity: Market transparency instruments — such as the EU
Agri-Food Chain Observatory (AFCO) dashboards and Common Market Organisation (CMO)
price-reporting mechanisms — operate on the premise that supply chain inequities stem
primarily from information deficits (Borniotto et al., 2026; IFOAM Organics Europe, 2024). In
practice, data disclosure alone fails to disrupt concentrated buyer power; instead, it
frequently equips dominant downstream retailers with procurement intelligence while
leaving primary producers without structural pricing leverage (Gupta and Mason, 2016; Maye
et al., 2025).

e Simplification vs corporate accountability: Under the banner of ‘better regulation’ and the
Omnibus packages (Directive (EU) 2026/470), mandatory corporate sustainability reporting
and supply-chain due diligence have been systematically curtailed (Accountancy Europe,
2026; Gros, 2026). While measures such as the Voluntary Standard’s ‘value chain cap’ seek to
insulate small enterprises from excessive administrative demands, they hold no statutory
authority over private commercial contracts. Consequently, dominant commercial buyers can
bypass regulatory caps by embedding bespoke data requests into bilateral procurement
standards, leaving upstream suppliers to carry the labour of compliance without statutory
protection (EC Green Forum, 2026; Hiller et al., 2026).

e Technological automation vs socio-technical reality: The transition towards automated
governance through the Common European Agricultural Data Space (CEADS), European
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Business Wallets, and Al-driven monitoring assumes uniform digital maturity across the Single
Market (CEADS, 2026; De Sole, 2026). Without dedicated open-access tools, verified offline
fallback options, and sustained investment in rural connectivity, automated transparency risks
reinforcing the market exclusion of low-resource operators and ageing demographics (Sullivan
et al., 2024; Meemken et al., 2024).

Disclosure policies designed without enforceable guardrails simply reflect existing supply chain power.
Resolving this tension requires an adaptive governance architecture built on targeted public-interest
goals, non-proprietary digital infrastructure, statutory contract protections, and proportionate
reporting obligations. This diagnostic policy review provides the conceptual and regulatory foundation
for the research methodology (Section 4), foundational principles (Section 5.2), and sequenced
operational roadmap (Section 5.5) that follow.
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4. Research methodology

The development of the TITAN policy roadmap combines empirical policy analysis, multi-actor
qualitative research, deliberative co-production methods, and dynamic adaptive policy design. Rather
than treating policy formulation as a linear, top-down exercise, the methodology integrates
stakeholder deliberation with futures frameworks to address the deep uncertainty, institutional
fragmentation, and structural asymmetries that characterise contemporary EU food governance.

4.1 The four-stage development process of the TITAN policy roadmap
The TITAN policy roadmap synthesises findings from across Work Packages 2-7 of the TITAN project.
The research followed a four-stage iterative process:

1) Policy and literature reviews: A comprehensive audit of 204 EU policy and legislative files was
conducted to evaluate how transparency and traceability are codified and implemented in the
food system across food safety, public health and environmental sustainability. This was
accompanied by a critical review of academic literature on transparency governance and
political economy, documented in Deliverable 7.1.

2) Multi-actor empirical research: Informed by the initial review, 130 expert perspectives were
gathered through semi-structured interviews, surveys and focus groups. Participants
comprised EU, national and intergovernmental policymakers, trade association
representatives, non-governmental organisations (NGOs) (environmental, health and
consumer) and agri-food SMEs (including technology providers and primary producers). These
findings and an initial set of policy recommendations were presented in Deliverable 7.3.

3) Inter-work-package triangulation: Empirical and technical findings from TITAN Work
Packages 2-6 were evaluated for policy implications and triangulated with WP7’s governance
analysis. This step drew directly on field-pilot data regarding (for instance) rapid molecular
diagnostics, Al-based safety tools, loT telemetry, open-source software, and distributed
ledger systems across diverse value chains (including viticulture, dairy, olive oil, rice, and
seafood).

4) Deliberative validation and co-production: The consolidated recommendations were stress-
tested and refined in a day-long policy validation workshop with 30 key stakeholders
representing NGOs, trade bodies, SMEs and (inter)governmental authorities.

4.2 Co-production: deliberation and design

To engage diverse stakeholders across contentious regulatory topics, the validation process combined
principles from futures and design research (Government Office for Science 2024) with deliberative
methods (Pidgeon 2021; Bailey and Lloyd 2016). Deliberative techniques are a social science approach
to broadening participation in highly technical or scientific topics. They level the playing field between
technical experts and resource-constrained actors, facilitating constructive engagement with complex
regulatory mechanisms.
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The recommendations presented in this policy roadmap were validated in a workshop that followed
existing policy lab approaches in further combining principles of deliberation and design (Bailey &
Lloyd 2016). For this day long workshop, 30 participants were split into groups of 4 to 7 that remained
together for the two stages of the policy lab to facilitate rapport and enable the groups to develop a
shared conversational history. The composition of the groups was guided by a focus on balancing
organisational backgrounds, grouped into the categories ‘SME’, ‘trade associations’, ‘NGO’, and
‘(Inter)governmental organisation’ and ensuring a balanced gender distribution. The distribution of
groups is presented in Figure 1.

Group composition by organisation

m (Inter)governmental organisation ~ m Trade association ®mNGO mSME

Figure 1: Composition of Validation Workshop Groups by Type of Organisation

Deliberation stage (evoking productive dissensus): Policy recommendations were reframed as
provocative statements to encourage open debate. Rather than seeking immediate, uncritical
consensus, this format aimed to elicit productive dissensus (Burchardt 2014; de Loé et al 2016).
Participants voted for or against the respective statements using red and green cards, followed by
facilitated discussions to examine underlying disagreements and identify potential areas of alignment.
Key arguments and conditions for agreement were recorded in real time on a ‘consensus log’ that was
presented to participants as a summary at the end of the discussion, giving them the opportunity to
add points or comments.

Design stage (feasibility and impact rating): The validated consensus logs were used to refine the
policy recommendations. Participants then evaluated each refined recommendation across two
dimensions —feasibility and impact — on a structured matrix (Figure 2). The resulting ratings (presented
as heatmaps in Section 5.3) formed the basis for a deeper exploration into practical implementation
hurdles, resource constraints and potential trade-offs.
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Figure 2 Provocative Statements, Consensus Log and Feasibility/Impact Matrix (from left to right)

In accordance with ethics procedures approved by Wageningen University’s Research Integrity
Committee, all workshop discussions were recorded, transcribed, and analysed alongside the
consensus logs, voting cards, and matrix evaluations to refine the core recommendations and
operational roadmap.

4.3  Futures thinking: the Three Horizons Framework

To translate empirical findings into a structured policy roadmap, the research applied aspects of the
Three Horizons Framework (Sharpe et al., 2016). This foresight practice links current systemic
challenges with long-term transformative visions by mapping transition pathways over time:

e Horizon 1 (H1): Represents the dominant system in the present — the status quo of EU food
system governance. Analysis of H1 identifies the operational blockages, regulatory silos,
compliance burdens and structural inequities that currently constrain transparency.

e Horizon 3 (H3): Articulates a long-term, systemic vision for food system transparency, where
governance directly serves public health, sustainability and safety, while safeguarding data
sovereignty and structural equity.

e Horizon 2 (H2): Focuses on current developments and innovations that might build practical
bridges from H1 to H3.

In WP7, all three horizons were the topic of surveys, interviews and focus groups which asked different
groups of stakeholders to provide insights into their understanding of the H1 situation regarding food
system transparency and possible H3 visions of radically changed futures of the food system that
would enable more transparency for sustainability, health and safety. Focus groups and interviews,
particularly those with policymakers and technology innovators also explored the innovations and
developments in H2 that need to be assessed to see if they lead to H3. Further identification of H2
innovations connected to H3 was done in collaboration with Work Packages 4-6, which piloted and
explored relevant innovations such as DNA sequencing, Blockchain databases, customer information
interfaces and portable testing devices with regard to their capacity to move the EU food system
towards a H3 horizon of more transparency for health, safety and sustainability.
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In Section 5.3, each policy recommendation is presented through this tripartite structure: formulating
the long-term future vision (H3), diagnosing current developments and constraints (H1), and
identifying practical transition considerations (H2).

4.4 Adaptive policy pathways under deep uncertainty

While the Three Horizons Framework establishes the normative direction of travel, translating these
ambitions into practical policy requires navigating substantial socio-technical, economic, and
geopolitical uncertainty. Fixed, static implementation timelines are ill-suited to the European agri-
food landscape, where shifting political priorities, administrative deregulation agendas, and budgetary
restructuring (such as post-2027 National and Regional Partnership Plans and the European
Competitiveness Fund) can rapidly undermine rigid regulatory timetables.

To address these conditions, the operational architecture of this roadmap (Section 5.5) is grounded in
Dynamic Adaptive Policy Pathways (DAPP) and theories of adaptive policymaking (Haasnoot et al.,
2013, 2019; Walker et al., 2013; Werners et al., 2021). ‘Deep uncertainty’ is the condition in which
‘the parties to a decision cannot agree upon (1) the appropriate models to describe interactions
among a system’s variables, (2) the probability distributions to represent uncertainty about key
parameters in the models, and/or (3) how to value the desirability of alternative outcomes’ (Lempert
et al., 2003: xii). Under this deep uncertainty public policy strategies must find ways to deal with the
unpredictability of the future (Walker et al., 2013).

As such, policy planning has begun to adopt a broad set of adaptive approaches (Haasnoot et al., 2013;
Walker et al., 2013; Werners et al., 2021; Haasnoot et al., 2019). These approaches are founded on
the idea that any ‘single guess about the future is likely to prove wrong’ (Walker et al., 2013: 957) and,
therefore, they ‘represent uncertainties with sets of multiple plausible futures instead of probabilities
over future states of the world’ (Walker et al., 2013: 969). These approaches tend to have focused on
issues relating to climate change and the unpredictability of future climates (Lawrence et al., 2019;
Haasnoot et al., 2013; Kwadijk et al., 2010), but they are also suitable for dealing with the other forms
of uncertainty that affect the food system such as geopolitical shocks.

The adaptive framework applies three core methodological concepts:

e Sequenced action tiers: Rather than prescribing rigid compliance dates across the board,
policy interventions are structured into progressive tiers. These sequential tiers build on each
other without predetermining a fixed linear route, which allows policymakers to adapt to
changing social and natural contexts rather than being locked into long term actions
(Haasnoot et al., 2013; Walker et al., 2001).

e Adaptation tipping points: Plans incorporate explicit ‘adaptation tipping points’ — conditions
under which a given policy measure will fail to deliver its intended public-interest objective or
impose unmanageable friction on system actors (Walker et al., 2013; Kwadijk et al., 2010).
Reaching a vulnerability trigger signals that a policy course correction is required, activating
predefined contingency actions. The framework also incorporates ‘opportunity tipping points’
(Haasnoot et al., 2019), where a conducive political climate, technological maturation, lower
infrastructure costs, or regional readiness allow certain progressive actions to be brought
forward.

e Signposts and indicators: To determine when tipping points are approached, the framework
defines indicators. These combine operational benchmarks, socio-ecological data and
qualitative governance criteria (Lawrence et al., 2019).
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While policy plans usually align with set timescales, adaptive policy has a more flexible approach that
accounts for changing circumstances. Uncertainty means that fixed implementation dates will often
be disrupted by wider changes to the system (Werners et al., 2021) and lead to unrobust policy that
cannot adapt to changing circumstances. While adaptive policy approaches consider the sequencing
of actions and how they would play out over time (Haasnoot et al., 2019), they do not set fixed points
in time at which actions should be implemented. This allows planners to consider what actions would
need to be taken immediately and which could be postponed or even aborted if the conditions are
not suitable (Haasnoot et al., 2013; Walker et al., 2001). Furthermore, allowing actions to take place
at an unspecified point in the future allows policymakers to alter plans depending on the political
climate; if the circumstances are favourable to certain actions, policymakers can capitalise on this by
moving said actions forwards (Haasnoot et al., 2013).

Following Walker et al (2013: 972), the operational design of the roadmap adheres to three core
principles:

‘Explore a wide variety of relevant uncertainties in a dynamic way’
‘Connect short-term targets and long-term goals’
3. ‘Commit to short-term actions while keeping options open for the future’

4.5 Methodological integration: embedding adaptive pathways in EU Better
Regulation

To ensure institutional applicability, this operational roadmap embeds the adaptive pathway models
within standard European Union policymaking and evaluation mechanisms, directly reflecting the
European Commission’s Better Regulation Guidelines (SWD(2021) 305 final) and accompanying
Toolbox. In doing so, this framework critically challenges the conventional understanding of regulatory
‘simplification’. While contemporary EU discourse frequently deploys simplification as a vehicle for
administrative deregulation — diluting mandatory due diligence under the guise of burden reduction
— this roadmap applies Better Regulation tools to demonstrate that fragmented voluntary codes,
private buyer questionnaires, and regulatory ambiguity create persistent administrative friction and
commercial uncertainty for European SMEs.

Specifically, the roadmap integrates monitoring indicators into EU procedural tracking systems
(Chapter 5, Tool #43), mobilises EU consultation standards (Chapter 7, Tool #53) to ensure balanced
representation across micro-enterprises and civil society, and feeds empirical vulnerability triggers
into scheduled REFIT evaluation cycles (Chapter 1, Tool #2; Chapter 5, Tool #44; and Chapter 6, Tools
#45 and #47). Adaptive REFIT triggers are thereby repositioned not as mechanisms to dismantle
public-interest protections, but as operational levers to counter the proliferation of unstandardised
private audits through clear, legally enforceable baselines. Connecting empirical research and
deliberative validation to adaptive policy design and Better Regulation standards provides a robust
and transparent foundation for the recommendations and operational tiers set out in Section 5.
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5. Towards policy for transparent food systems

5.1 Key research findings

The roadmap and recommendations are underpinned by extensive research conducted by the TITAN
project with diverse food system actors, integrating governance audits with empirical evidence from
demonstrator pilots across food safety, sustainability, and health (listed in Appendix B). Led by Work
Package 7, this work evaluates how regulatory frameworks direct, enable, or limit transparency across
the food system. The consolidated findings below expose the structural tensions that occur when high-
level policy expectations clash with complex operational and commercial dynamics. Rather than
treating transparency as a straightforward technical fix, these six cross-cutting themes demonstrate
that transparency is deeply bounded by market pressures, institutional fragmentation, and uneven
power relations within the food system.

These findings represent systemic challenges that characterise problems across the EU’s agri-food
landscape, rather than isolated regulatory gaps. Addressing entrenched structural frictions across the
food system requires cross-cutting interventions; consequently, these six challenges serve as a
diagnostic evidence base for the entire roadmap, rather than corresponding directly to each
recommendation in Section 5.3,

5.1.1 Challenge 1: Conceptual ambiguity

o Definition deficit: ‘Transparency’ is frequently positioned as an essential tool for food system
transformation in EU policy but is rarely defined explicitly in policy and legislation. This
conceptual vacuum leads to highly inconsistent interpretations among different food system
actors, creating policy ambiguity. In international seafood trade (Pilot 5.1e), downstream
retailers treated transparency as compliance auditing, whereas upstream suppliers viewed it
as commercial surveillance that threatened their pricing leverage. Similarly, in agricultural
trials (Pilots 5.1a, 5.1b, and 6.1a), buyers and tech providers framed transparency as technical
data extraction, while primary producers defined it around data sovereignty, reciprocal value,
and trust.

e Traceability is not transparency: Policymakers and industry stakeholders frequently conflate
transparency with traceability. The research demonstrates that whilst traceability is a
technical, procedural requirement focused on tracking product history, transparency is a
wider, relational outcome dependent on data accessibility, communication, and mutual trust.
As demonstrated in Pilot 6.1a, logging supply-chain events on a digital ledger creates internal
auditability, but fails to deliver transparency unless accompanied by accessible tools that
allow external counterparties to independently verify those claims.

e The danger of a data dump: Providing raw, unstructured data does not guarantee
transparency. Stakeholders warn of ‘nonactionable transparency’, where an over-disclosure
of complex data confuses rather than empowers the audience. True transparency requires
targeted, contextualised communication rather than indiscriminate data dumps. In fresh-
produce trading (Pilot 5.1c), transmitting raw physical measurements created commercial
confusion until data was converted into a normalised ‘common language’ of sweetness,
acidity and firmness. Similarly, farm trials in tomato and rice cultivation (Pilots 5.1a and 5.1b)

1 See Section 5.4 for a detailed mapping of the relationship between these challenges and the policy
recommendations.
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showed that publishing raw agronomic metrics (such as water or fertiliser volumes) on
consumer QR codes risks misinterpretation unless framed with reference benchmarks.

Challenge 2: Policy fragmentation and the persistence of sectoral silos

Siloed food governance: Despite the Farm to Fork Strategy’s ambition to promote a holistic
‘systems approach’ to food governance, regulatory frameworks remain deeply fragmented.
Policy initiatives addressing food safety, environmental sustainability, and health and
nutrition often continue to operate in silos. This division was directly reflected in the
development of the Sus-Health Index (Pilot 6.1d), where combining nutritional profiling
frameworks (the UK Ofcom model with Nutri-Score categorisations) with environmental Life
Cycle Assessment databases (such as Agribalyse and Ecoinvent) revealed acute
methodological friction caused by divergent system boundaries, allocation rules, and data
proxies across policy domains.

Institutional incoherence: This fragmentation is mirrored within the European Commission
itself, where different Directorates-General often operate independently rather than
synergistically. Furthermore, when EU-level harmonisation stalls, regulatory vacuums are
filled by national approaches — such as divergent country-of-origin mandates, national eco-
labelling schemes, and unaligned carbon registries (as experienced with evolving national
validation frameworks in Pilot 5.1d). This patchwork disrupts cross-border interoperability
and single-market cohesion. As demonstrated in fresh fruit and vegetable trade (Pilot 5.1c),
the absence of harmonised EU standards forces cross-border transactions between French
and Spanish suppliers and buyers to default to subjective descriptors, directly contributing to
commercial disputes, delivery rejections and avoidable food waste.

Retreat from systemic thinking: Recent policy shifts in 2025 and 2026 — most notably the
Vision for Agriculture and Food and the digital and sustainability Omnibus Directives — signal
a decisive departure from systemic sustainability goals towards a narrow focus on agricultural
competitiveness and administrative deregulation. This shift threatens to stall progress across
environmental and public health domains. By decoupling administrative simplification from
holistic sustainability monitoring, contemporary policy sidelines the integrated architectures
— such as combined environmental and nutritional metrics (Pilot 6.1d) and multi-actor
educational platforms (Pilot 6.1c) — that are necessary to drive long-term structural
transformation.

Challenge 3: Data asymmetry and the disproportionate burden on upstream
actors

Regressive compliance friction: The physical and administrative costs of collecting, verifying,
and reporting transparency data are heavily regressive. Upstream primary producers, farmers,
and micro-SMEs carry a disproportionate burden of compliance compared to multinational
corporations. In tomato and rice cultivation trials (Pilots 5.1a and 5.1b), logging every discrete
field operation proved time-consuming and required continuous human support, while
revealing that tracking ‘operation duration’ captures an extensive physical labour investment
that standard compliance frameworks take for granted without compensating. Further, Pilot
6.1a demonstrated that assembling traceability in vertically disintegrated commodity sectors
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(such as wheat-to-pasta) imposes far heavier data-collection hurdles on small growers than in
integrated supply chains.

Proprietary data monopolies: Downstream actors — particularly major retailers — often exploit
their market power to extract value from supply chain data. These actors hold proprietary
monopolies over consumption and retail data, leaving upstream suppliers with all the
compliance costs but with less ability to benefit commercially from the data they generate.
This dynamic was highlighted in Pilot 6.1a, where small producers emphasised that without
independent ownership of their data (achieved via public blockchain wallets rather than
proprietary buyer portals), they remain vulnerable to one-way data extraction by larger
commercial counterparties.

Risk of market exclusion: Forcing complex compliance frameworks onto low-resource actors
threatens to reinforce systemic market exclusion and accelerate corporate concentration.
Regulatory mandates frequently reflect an ‘EU-centric’ assumption of universal digital
readiness. Smallholder farmers in global value chains often lack the basic internet
connectivity, technical literacy, or hardware required to meet digital reporting mandates. This
vulnerability was evidenced in international seafood supply chains (Pilot 5.1e), where the
technical complexity of aligning smallholder shrimp operations with international digital
standards such as the Global Dialogue on Seafood Traceability (GDST) created severe
onboarding barriers. Even within European agriculture, field trials in Pilots 5.1a and 5.1b
showed that intermittent rural connectivity, harsh field conditions, and limited digital
experience frequently disrupted automated loT data capture. Rigid, digital-only mandates risk
marginalising primary producers unless supported by resilient offline buffering, manual
fallback options and sustained capacity funding.

Challenge 4: Digitalisation as an enabler, not a panacea

The enabler mindset: Digital innovations such as Al, blockchain, and the Internet of Things
(loT) are widely viewed by policymakers as critical enablers for rapid risk prediction,
automated monitoring, and streamlined reporting. Across the TITAN pilots, tools such as Al-
driven allergen prediction (Pilot 4.1b), automated loT machinery tracking (Pilots 5.1a and
5.1b), and public blockchain ledgers (Pilots 5.1d and 6.1a) were deployed to demonstrate this
potential across diverse supply chains.

Practical realities of technologies: Digital technologies are tools, not solutions in themselves.
The digital transition faces severe real-world blockages, including a widespread digital skills
deficit among older generations of food producers, poor rural broadband connectivity, and
high upfront investment costs. Significant data gaps also persist where information is
physically impossible to generate — such as verifying the precise chemical composition of
recycled packaging materials. Furthermore, digitalised official records frequently suffer from
quality issues, failing to reflect the reality of on-farm practices. In field trials with tomato and
rice (Pilots 5.1a and 5.1b), intermittent rural mobile connectivity, dust, and machinery
vibrations repeatedly disrupted automated loT telemetry (Agriplug), demonstrating that
digital tools require resilient offline buffering and manual fallback options to function under
different agricultural operating conditions. Similarly, in plant-based food safety monitoring
(Pilot 4.1d), high instrumentation costs and advanced technical skill requirements forced a
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shift away from advanced sequencing to simpler, low-cost rapid tests (LAMP) that small
businesses could realistically use. Significant data gaps also persist where testing is technically
difficult — such as extracting DNA from olive oil (Pilot 4.1a) or checking the chemical makeup
of recycled packaging.

Confidentiality versus public interest: Striking a balance between the public interest in
transparency and the protection of proprietary trade secrets remains a major hurdle. Without
secure, trusted frameworks, stakeholders remain highly reluctant to share data. This tension
was particularly evident in international seafood supply chains (Pilot 5.1e), where commercial
fears over disclosing (e.g.) processing margins stalled live data sharing.

Challenge 5: Tension between mandatory and voluntary frameworks

The limits of voluntary action: Voluntary labelling and benchmarking schemes (such as Nutri-
Score or the Farm Sustainability Data Network) are politically expedient to implement but
yield fragmented outcomes. They frequently induce compliance fatigue and allow a persistent
divergence between corporate claims and operational supply chain realities. This structural
weakness was clearly illustrated in international seafood supply chains (Pilot 5.1e), where
relying on voluntary industry participation failed to generate live transaction records due to
commercial secrecy and competitive sensitivities surrounding feed formulations and
processing margins. Similarly, in fermented foods and food cultures (Pilot 4.1c), voluntary
labelling permitted significant discrepancies to persist between declared ingredients and the
actual microbial species detected in commercial products.

Regulatory frictions: Mandatory approaches are essential for establishing binding,
enforceable baselines. However, their implementation is frequently stalled by political
bottlenecks, corporate lobbying, and severe enforcement limitations at the Member State
level, leading to policy delays and uncertainty. This administrative and legal friction was
observed in digital carbon accounting (Pilot 5.1d), where the validation and issuance of on-
chain carbon certificates encountered delays due to shifting national decrees and evolving
regulatory alignment in Portugal.

Uncalibrated frameworks: Current policy exhibits a structural misalignment between
reporting demands and operational capacity. This leads to two concurrent problems:
compliance burdens being placed on resource-constrained primary producers and SMEs; and
a failure to enforce binding structural accountability through reliance on voluntary reporting
schemes. While mandatory digital compliance is often resisted as unaffordable for small
businesses, Pilot 6.1a demonstrated that lot-level provenance and production history (tested
across pasta/wheat, wine, olive oil and pickled olive supply chains) is feasible for SMEs at
under €1 per product lot. The core failure of current governance is therefore not technological
or economic feasibility, but an uncalibrated policy architecture that extracts detailed
operational data from upstream suppliers while allowing powerful downstream buyers to
navigate flexible, voluntary reporting rules.

Challenge 6: Commercial prioritisation and the dilution of structural
accountability

Market-driven policy shifts: Analysis of recent legislative developments —specifically the 2025
Vision for Agriculture and Food and the digital and sustainability Omnibus Packages —
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demonstrates a significant pivot in the policy landscape (see Section 3.1.1). The research
shows that transparency is increasingly codified as an economic tool to improve
competitiveness and market efficiency, rather than a mechanism for systemic accountability
and food system transformation. This market-driven framing assumes that commercial actors
will naturally embrace transparency if it offers efficiency gains. However, operational realities
in Pilot 5.1e (Vietnamese shrimp) demonstrated that commercial actors can be reluctant to
share data voluntarily, particularly when disclosure threatens sensitive business information
such as feed formulations, pricing, and supplier relationships.

e Burden-shifting: Our research shows that frameworks aiming to enhance transparency for
food system transformation often reproduce power asymmetries rather than disrupting
them. Corporate actors routinely exploit market concentration to extract value from supply
chain data. Downstream entities hold proprietary monopolies over valuable consumer
insights while shifting the financial and administrative labour of data collection upstream onto
primary producers. Field trials in tomato and rice cultivation (Pilots 5.1a and 5.1b) confirmed
this dynamic, showing that farmers carry the continuous burden of recording daily field
operations and machine hours, generating the primary evidence needed for downstream
sustainability claims without receiving commensurate commercial returns or price security in
exchange.

e The risk of ‘box-ticking’ transparency: Evidence from the stakeholder workshops and focus
groups highlights that current frameworks can reduce transparency to quantitative
compliance metrics. Participants noted that this technocratic approach creates a superficial
illusion of openness that obscures qualitative on-the-ground socio-ecological realities,
individualising systemic responsibility onto consumer choice instead of forcing structural
change. Operational trials in consumer education (Pilot 6.1c) and living labs in restaurants
(Pilot 6.1d) demonstrated this limitation in practice: providing consumers with validated
health, nutrition and environmental metrics increased awareness but failed to reliably change
purchasing behaviour in the absence of structural interventions in pricing, menu design, and
the food environment. Conversely, Pilot 5.1f showed that transparency can drive genuine
sustainability outcomes only when data is embedded directly into day-to-day operations —
such as real-time kitchen waste and inventory management — rather than used as a
retrospective reporting exercise.

Taken together, these six cross-cutting challenges demonstrate that the contemporary EU food
governance landscape — representing the ‘First Horizon’ of our analysis —is structurally constrained by
a technocratic framing that treats transparency as a transactional, procedural compliance exercise
rather than a relational governance mechanism. Across the diverse value chains evaluated through
the TITAN project, empirical evidence shows that information disclosure within concentrated markets
does not spontaneously generate equitable accountability or socio-ecological transformation. Instead,
in the absence of enforceable structural safeguards, reporting regimes routinely entrench existing
market power: displacing uncompensated data-collection and verification duties upstream onto
primary producers and micro-enterprises, whilst commercial insights and analytical control remain
concentrated among downstream buyers and digital platforms.

Bridging this European ‘delivery gap’ requires moving beyond fragmented sectoral rules, unverified
voluntary pledges and superficial compliance checklists. Because these six challenges reflect structural

Deliverable 7.4 — Policy Roadmap Page 33 of 94



TITAN

tensions spanning food safety, public health and environmental sustainability, isolated regulatory
adjustments will prove insufficient. Resolving them requires establishing coherent operational
parameters before introducing further technical or reporting mandates. Section 5.2 sets out eight
foundational governance principles to provide this framework, establishing the conceptual basis for
the strategic policy recommendations (Section 5.3) and the operational roadmap (Section 5.5) that
follow.
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Principles to underpin future policy

The recommendations in Section 5.3 do not operate in isolation; their efficacy depends on a strong
understanding of the structural realities that define the contemporary agri-food landscape. While the
recommendations offer concrete measures for future policy action, the principles outlined in this
section provide foundational parameters to underpin and inform wider future policy development.
They further inform the recommendations, making it clear that they are situated in, and respond to,
the broader complexities of the food system.

Core Operational

Principle

Problem
Addressed

Context

Operational
Guardrail

1.
Proportionality
and structural
equity

2. Systemic
interdependence

The operational
viability of any
transparency
framework is
contingent upon
calibrating reporting
burdens to

operational scale and

capacity.

Policy development
requires a cross-
sectoral approach
that attends to the
cross-cutting
dependencies
between (for
instance) economics,
public health and the
environment and
ensures that
interventions in one
area do not create
damaging trade-offs
in other parts of the
food system.
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mandates can impose

disproportionate and
regressive
administrative
burdens on smaller
actors while
reinforcing
downstream data
monopolies.

Addressing food
governance through
isolated sectoral or
thematic silos results
in policy incoherence
and contradictory
regulations.

Multinational
corporations
possess the
infrastructure to
absorb complex
reporting, whilst
upstream primary
producers and
micro-SMEs face
resource deficits.

Recent
developments, such
as the Omnibus
proposals, illustrate
how shifting the
political focus
toward narrow
economic goals can
undermine holistic
system-wide
environmental and
public health
objectives.

Avoid
regressive
burden-
shifting

Avoid sectoral
or thematic
siloing
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3. Socio-technical
contingency

4. Democratic
accountability

Core Operational

Principle

Digital
transformation
requires aligning
technical deployment
with human
capability, trust and
local infrastructure.
Additionally, policy
frameworks must
ensure that system
actors —ranging from
businesses to
consumers and
regulators — have the
skills, resources, and
connectivity to use
them, thereby
avoiding market
exclusion.

Policy design requires
embedding clear
mechanisms for
public scrutiny and
systemic
accountability to
serve the wider civic
good and to avoid
transparency
frameworks
becoming a way to
manage business
compliance, market
certain products or
place responsibility
on individual
consumer choice.
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Problem
Addressed

Technical platforms
cannot independently
ensure data integrity
if data sharing is
blocked by concerns
around
confidentiality or by a
digital skills deficit.
Forcing digitalisation
onto incompatible
food system actors
results in fragmented
adoption, poor data
quality and the
exclusion of some
actors.

Treating transparency
purely as a
transactional market
mechanism for
business compliance
ignores the broader
public interest, failing
to build societal
confidence or provide
civil society with the
data required to hold
both corporate and
regulatory actors to
account.

Operational

Context .
Guardrail

Our research
highlights that agri-
food SMEs canrely | Avoid an
heavily on uncritical over-
interpersonal trust emphasis on
and face rural technological
connectivity gaps, solutions
making technical

fixes insufficient.

Our research shows
that a key element
of existing EU policy
on food systems

expects

transparency to Avoid treating
serve distinct transparency
democratic purely as a
purposes, including = market
greater mechanism

involvement of
stakeholders in
governance and
deeper scrutiny of
policymaking.
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5. Regulatory
stability

6. Purposeful
disclosure and
technology use

Core Operational

Principle

Policy
implementation
requires long-term
predictability and
realistic timelines.

Mandatory data
disclosure and
associated digital
tools must have a
clear purpose that
genuinely advances
sustainability, health
or safety goals.

I Deliverable 7.4 — Policy Roadmap
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Problem
Addressed

Sudden or erratic
changes to policies
affecting the food
system disrupt
investment cycles,
exhaust
administrative
capacity, challenge
the ability of smaller
organisations such as
SMEs to plan
effectively, and can
trigger data
fabrication due to
unworkable adoption
windows.

Generic, uncritical
disclosure produces
an unmanageable
‘data jungle’ which
can result in ‘non-
actionable
transparency’ where
those receiving the
information are
unable to make use
of or interpret data.
This causes
compliance fatigue
and can obscure
genuine risks.

Context

Stakeholder
feedback
emphasises that
establishing long-
term goals is vital
for regulatory
certainty, allowing
effective planning
while lowering the
risk of compliance
fatigue.

Our research shows
that transparency
should not be
considered an end
in itself and that
data collection
needs to be
targeted and with a
purpose in order to
be effective.

Operational

Guardrail

Avoid rapid or
short-term
regulatory
shifting

Avoid
mandating
indiscriminate
disclosure
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7. Fair
distribution of
data’s value

8. Systemic
responsibility

Core Operational

Principle

Policy should ensure
that the value
generated by
proprietary data is
fairly shared across
the food system,
primarily to those
producing the data,
and that this
distribution of value
is made transparent.

The responsibility for
advancing public
policy goals should
be distributed across
the food system
proportionately to
the power that actors
hold within that
system.

Table 1: Principles to underpin future policy
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Problem
Addressed

Without explicit legal
protections for
proprietary
information,
transparency
frameworks allow
powerful actors, such
as major retailers, to
exploit supplier data;
commercial value
flows downstream
whilst the original
data-holders carry
the compliance costs
but lose out on the
benefits.

An overreliance on
individual consumer
choice as a driver of
food system
transformation
insulates midstream
and downstream
commercial actors
(who have a greater
degree of power or
financial capability to
change the status
quo) from structural
accountability.

Context

Those labouring to
generate data, e.g.
farmers, are often
not using or
benefiting from the
data they produce.

A focus on product
labelling, for
example through
the Empowering
Consumers for the
Green Transition
Directive (Directive
(EU) 2024/825),
places responsibility
for food systems
change on the
consumer.
However, in the
context of rising
costs of living,
consumers cannot
be expected to
carry this
responsibility.

Operational

Guardrail

Avoid
downstream
value
extraction
from
proprietary
data

Avoid
individualising
systemic
responsibility
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Recommendations for future policy

Building on the diagnostic challenges identified in Section 5.1 and anchored in the foundational
governance principles outlined in Section 5.2, this section sets out six policy recommendations to
guide future EU food system transparency. Rather than offering narrow technocratic adjustments,
these recommendations formulate a systemic policy package designed to ensure that transparency
actively serves public-interest objectives — specifically, environmental sustainability, public health, and
food safety — while safeguarding structural equity across the supply chain.

To bridge normative ambitions with operational reality, each recommendation is structured around
the Three Horizons Framework and supported by the co-production evidence base detailed in Section
4. Each recommendation is, therefore, structured around:

1.

A future vision (H3): defines the long-term transformative state of governance, articulating
how calibrated transparency mechanisms should function to benefit actors across the entire
food system;

Current developments (H1): evaluates the contemporary regulatory and commercial
situation, diagnosing institutional blockages, value chain asymmetries and policy siloing that
currently impede progress; and

Practical considerations (H2): identifies concrete transition pathways, policy levers and
institutional safeguards necessary to move from the first to the third horizon. This analysis
integrates evidence from the multi-stakeholder validation workshops (outlined in Section 4),
drawing directly on feasibility-impact ratings, consensus logs and sector-specific perspectives
to ensure practicability.

Together, these six recommendations establish the substantive framework and regulatory justification
for future food system governance that are subsequently built into adaptive implementation tiers in
Section 5.5.
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5.3.1 Recommendation 1: Defining policy aims and principles

Recommendation 1: Policy should define clearly the aims and principles of transparency in terms of

specific public policy goals, such as improved sustainability, health, and food safety.

A future vision

- Contextual clarity over monolithic
definitions: Policy would recognise that '
transparency is not a static or universal ERehImpnet
concept but would ensure that every
legislative act or policy instrument explicitly
defines what transparency means within its
specific operational domain. This would
avoid treating disclosure as an abstract good
(Gardner et al. 2019) and ensure clarity
across diverse sectors.

- Targeted regulatory predictability: Clearly
articulating the precise public policy
objective of transparency in each regulatory
file — whether verifying nutritional safety,

. . L ! Low Impact |
tracking deforestation, or monitoring fair
price formation — would eliminate ambiguity

and reduce administrative uncertainty for Figure 3: Participants’ Feasibility and Impact Rating for
SMEs. Recommendation I: Defining Transparency

Low Feasibility High Feasibility |l

- Protection against policy reversals:
Anchoring each transparency mandate in defined, long-term public interest goals would provide
regulatory stability, preventing erratic policy shifts and U-turns that penalise early adopters.

- Coherence across jurisdictions: Explicitly defining the purpose and scope of transparency in each
context would ensure cross-border coherence within the Single Market while facilitating smooth
notifications to international bodies, such as the World Trade Organisation (WTO).

Current developments

While the purpose of transparency is clearly codified in food safety—where traceability under the
General Food Law (Regulation (EC) No 178/2002) serves the specific statutory goal of containing acute
biological and chemical risks—the concept lacks explicit legal definition when extended to
environmental sustainability, public health, and supply chain fairness. In these wider arenas, policy
frequently conflates procedural tracking with public interest transparency, reducing disclosure to
market-monitoring dashboards (such as the Agri-Food Chain Observatory) or internal compliance logs.

The contemporary policy pivot exemplified by the Vision for Agriculture and Food and the
Sustainability Omnibus Package (Directive (EU) 2026/470) — has shifted the focus of governance to
competitiveness, administrative simplification, and the ‘collect once’ principle. Under the Budapest
Declaration’s target to reduce reporting burdens by 25%, obligations are being systematically
curtailed. However, because policy has not established what the precise public policy objectives that
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transparency is intended to serve, policymakers lack a coherent benchmark to distinguish between
dispensable administrative ‘red tape’ and essential socio-ecological accountability.

Practical considerations

- Leverage existing models: Rather than creating definitions in a vacuum, policymakers should draw
on established multidimensional frameworks from academic literature and practical governance
models (such as Gardner et al., 2019). These models evaluate transparency based on what
information is made available, to whom, in what format, and for what verifiable purpose, providing
a robust template for regulatory drafting.

- Mandate context-specific, purposeful definitions in all legislation: Every policy initiative invoking
transparency must explicitly codify its operational meaning in relation to its specific public policy
goal. Legislative acts should state clearly what data must be generated, who has rights of access
(e.g. competent authorities, supply chain partners, civil society, or consumers), and how the
disclosed information directly serves that file’s stated objectives.

- Ground definition-building in a ‘do no harm’ principle: When codifying definitions of
transparency policymakers should consider embedding a calibrated ‘do no harm’ principle that
simultaneously protects vulnerable stakeholders and accounts for domain-specific differences. On
one hand, definitions and reporting demands should be designed to avoid inflicting operational or
economic harm on resource-constrained actors, ensuring that compliance does not result in
administrative friction, unviable capital expenditure, or data exposure that compromises primary
producers and micro-SMEs to the benefit of downstream buyers. On the other hand, harm
thresholds need to be calibrated across distinct policy domains: while food safety demands a strict
threshold where acute biological or chemical risks cannot be compromised, environmental
sustainability thresholds could be calibrated more pragmatically, recognising that some degree of
environmental harm is likely to come from any scaled-up production of food and therefore
focusing transparency initiatives on verifiable progress against high-priority benchmarks rather
than demanding exhaustive, unworkable Life Cycle Assessments (LCAs) from smallholders.

- Apply a systems approach to co-designing definitions: Defining transparency requires moving
beyond narrow linear supply chains to adopt a holistic food systems approach. Policymakers must
establish deliberative mechanisms that involve actors from across the entire food system —
including primary producers, processors, and civil society alongside downstream market leaders.
Taking an explicitly systemic approach ensures definitions reflect broader socio-ecological and
public health priorities while preventing the proliferation of fragmented, competing private
standards.

‘We’ve moved from the Green Deal and the ideas behind the Green Deal to something different now.
So, if you’re sitting as a company and looking at that and you see that over two years we have shifted
from this direction to that direction and if we’re talking about principles and you see that the political
landscape can change them so quickly then it might be more difficult to buy in and to respect that...

not sure what could be done to stabilise things but | think if stakeholders across the board are involved
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in deciding what the principles are and if everyone agrees on a certain basis then it might be more solid

to be applied with different regulations and things that are more strict.”

(Trade Association, TITAN Policy Lab April 2026)
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5.3.2 Recommendation 2: Systems approach and multi-stakeholder collaboration

Recommendation 2: Policy should implement a systems approach to transparency by enabling and
incentivising collaboration between public institutions and diverse stakeholders—including civil

society—to ensure initiatives benefit actors across the entire food system.

A future vision

- Systemic inclusion: A food system approach

to transparency would recognise actors

High Impact

beyond linear supply chains — such as local
communities, civil society, and public bodies
— that are directly or indirectly involved in
and affected by the ways we produce,
process and consume food. This broader

8 High Feasibility

focus would ensure transparency initiatives
account for socio-ecological and public
health impacts that fall outside narrow
commercial boundaries.

- Informed public and shared responsibility:

Involving civil society and consumer

Low|
organisations would build public awareness ow mpact
around food system integrity and illicit

practices, while allowing verified Figure 4 Participants’ Feasibility and Impact Rating for
sustainability to become a competitive Recommendation 2: A Systems Approach to Transparency

advantage for compliant businesses.
Governance frameworks would ensure that systemic responsibility for driving transformation is
not individualised or shifted entirely onto consumer purchasing decisions.

- Bidirectional policy mediation: Collaborating with civil society would allow it to facilitate
bidirectional policy mediation by helping to implement EU regulations at the national level and by
conveying regional and geographical differences back up to the EU level.

- Equitably funded collaboration and education: Policy would provide accessible financial support,
educational programmes, and capacity-building resources for multi-stakeholder collaboration
(especially for SMEs and primary producers). This would ensure that the operational and learning
costs of adopting a systemic approach are supported publicly rather than passed on to the
consumer.

Current developments

The holistic food systems framing originally established under the European Green Deal and Farm to
Fork Strategy has been curtailed by a dual structural dynamic: persistent sectoral siloing compounded
by centralised deregulation. The horizontal Framework for Sustainable Food Systems (FSFS) —intended
as the legislative anchor connecting agricultural production, environmental protection and public
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health — was quietly shelved, drawing criticism from the European Ombudsman over administrative
opacity.

Rather than resolving historical friction between DG SANTE, DG AGRI, and DG ENV through integrated
food governance, recent policy has centralised decision-making around horizontal competitiveness
and deregulation. This shift is codified in instruments such as the Omnibus packages, which cut across
traditional Directorate-General boundaries to streamline reporting. While consultative platforms exist
— such as Civil Dialogue Groups (CDGs), the European Board on Agriculture and Food, and the EU
Platform on Food Losses and Food Waste - they remain structurally segregated and dominated by
well-resourced industrial lobbies, leaving civil society, consumer bodies and primary producer
representation marginalised. Concurrently, public health transparency has stalled: the Farm to Fork
commitment to a harmonised mandatory EU-wide front-of-pack label has fragmented into national
disputes, illustrating the acute lack of cross-sectoral institutional platforms capable of mediating
trade-offs between commercial interests, environmental protection, agricultural policy, and public
health outcomes.

Practical considerations

- Incentives: Fund collaboration and continuous education: Policymakers should establish easily
accessible funding instruments that cover both the operational costs of collaborative networks
and dedicated training programmes. Subsidising education and knowledge-sharing initiatives for
SMEs, primary producers, and civil society lowers entry barriers and builds the institutional
capacity needed for meaningful, long-term participation.

- Build collaboration from a ‘do no harm’ principle: Designing collaborative frameworks requires
engaging a diverse range of stakeholders with competing commercial and social interests. To
prevent multi-actor governance from defaulting to tokenistic participation or disproportionately
burdening less-resourced actors, systemic collaboration must be anchored in an explicit ‘do no
harm’ principle. This ensures that transparency initiatives actively safeguard wvulnerable
participants — particularly primary producers and micro-SMEs — from disproportionate
administrative costs, uncompensated data labour, or commercial marginalisation as a condition
of participation.

- Apply a targeted ‘less is more’ approach to engagement: Multi-stakeholder design processes
must balance broad participation with practical efficacy. Efforts should follow a ‘less is more’
principle by convening targeted, focused working groups rather than unmanageable, catch-all
consultations. This ensures that design processes remain agile while deliberately incorporating
crucial grassroots, local actors, and primary producers alongside European-level organisations.

- Institutionalise bidirectional feedback channels: EU and national authorities should formalise the
role of civil society and organisations such as regional trade bodies as monitoring partners,
establishing structured feedback loops to evaluate how policy and legislation around food system
transparency regulations function on the ground and informing future legislative revisions.

‘I like the idea of the systems approach, so it’s not just throwing a dart on a wall or something, you
know, it’s kind of looking at the whole picture and trying to understand all of the implications and
all of the players.’

(Entrepreneurship Organisation, TITAN Policy Lab April 2026)
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5.3.3 Recommendation 3: Common taxonomy and harmonised reporting

Recommendation 3: Policy should work with a diversity of stakeholders to establish a common

taxonomy of terms and harmonised reporting channels.
A future vision

- Shared language across diverse actors:
An EU-level common taxonomy of terms High Impact

and harmonised reporting channels

would establish a shared vocabulary
across the food system, facilitating the
active inclusion of diverse stakeholders
rather than favouring well-resourced

market actors. « Low Feasibility | : High Feasibility »

- Frictionless cross-border trade:

Standardised terminology and reporting
formats would enable actors to operate
across Member State jurisdictions

without administrative friction, actively Towlinpact
counteracting Single Market I

fragmentation. “Figure 5 Participants’ Feasibility and Impact Rating for
_ Combatting food fraud: Standardising Recommendation 3: A Common Taxonomy of Terms

definitions, descriptors and thresholds for

highly vulnerable commodities (such as olive oil, honey and wine) would simplify product
authentication, strengthen detection of illicit substitution, and support a wider ‘do no harm’
agenda.

- Foundational interoperability: A common semantic taxonomy and unified reporting channels
would serve as the prerequisite for technical interoperability, enabling different IT architectures,
farm management systems, and public databases to communicate.

- Policy longevity and investment security: Legislation relating to food system transparency would
maintain long-term stability to protect businesses — especially SMEs — from the recurring costs of
adapting internal data systems to shifting compliance formats, ensuring early adopters are not
penalised.

Current developments

The EU possesses mature domain-specific semantic frameworks — such as EFSA’s FoodEx2 for dietary
exposure, shared ontologies within the Common European Agricultural Data Space (CEADS), and
cross-agency data integration under the ‘Once Substance, One Assessment’ (OSOA) framework.
However, these systems operate in isolation from one another and remain focused on regulatory
reporting rather than day-to-day commercial supply chain transactions.
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Food system reporting channels consequently remain governed by unaligned vocabularies: trade
customs rely on the Combined Nomenclature, sustainability disclosures follow ESRS frameworks, and
commercial supply chains default to private GS1 standards. Furthermore, recent sectoral updates —
such as the revised Breakfast Directive (Directive (EU) 2024/1438) mandating country-of-origin
labelling for honey and natural fruit thresholds for jams —impose strict compliance obligations without
establishing harmonised testing protocols or interoperable reporting schemas across Member States.
This regulatory patchwork forces cross-border transactions to rely on subjective descriptors,
increasing administrative friction, dispute rates, and commercial vulnerability for SMEs.

Practical considerations

- Anchor taxonomies in clear policy objectives: The development of a common vocabulary and
harmonised reporting channels must be preceded by clearly defined public health, safety, and
environmental objectives. Data collection and taxonomic definitions must be targeted strictly
towards these public policy goals rather than potentially producing ‘nonactionable transparency’
(Gupta and Mason, 2014: 16) through indiscriminate data gathering.

- Scale up from minimal requirements: Policy should establish a phased approach, starting with a
core set of minimal, high-priority reporting requirements. Demanding excessive or unstandardised
data from the outset creates compliance friction and increases the risk of data fabrication. This
measure should be calibrated to organisational scale, granting SMEs longer adaptation windows.

- Protect food safety standards: While reporting requirements for general sustainability metrics
may scale progressively, food safety data must remain an explicit exception. Data collection for
food safety and traceability must always reflect the non-negotiable standard required to protect
public health rather than administrative cost minimisation.

- Translate abstract taxonomies into actionable guidance: While EU-wide taxonomies provide
necessary high-level alignment, abstract classifications must be translated into practical, localised
and sector-specific guidance that primary producers and SMEs can readily implement within daily
operations.

- Invest in prerequisite digital and social infrastructure: Standardised taxonomies and reporting
channels cannot achieve interoperability without addressing underlying socio-technical deficits.
Policy must simultaneously invest in foundational rural connectivity, open-source integration
tools, and digital literacy.

‘| see it actually in connection with recommendation one, which for me is like top, like the basis. We
cannot move without knowing the aims and principles and framework, | would say. Then
recommendation three is the step forward, agreeing on the taxonomies of vocabulary, harmonized
reporting channels, interoperability, it’s crucial’

(Consultant, TITAN Policy Lab April 2026)
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5.3.4 Recommendation 4: Digital literacy and capacity building

Recommendation 4: Policy should drive investment in digital literacy and capacity building
incentives, which foster ownership of the drive towards digitalisation of transparency and

traceability by all actors in the food system but also through regulatory pressure.

A future vision
- Enabling inclusive digital adoption: Ensuring

actors at every stage of the food supply chain

High Impact

— particularly primary producers and SMEs —
possess practical digital literacy and reliable
connectivity would allow digital traceability
tools to operate across entire supply chains
without creating data blind spots or market

High Feasibility

exclusion, minimising gaps that limit insight
and trust.

- Improving data quality and reliability: Digital
proficiency across all operational stages (from

primary production and transport to

processing and food service) would enable

Low Impact
accurate data capture at source, where
automated tools (such as loT sensors,

telemetry, and digital inventory systems) Figure 6 Participants Ratings of Impact and Feasibility of
Recommendation 4: Building Digital Capacity

reduce manual recording burdens and user
error.

- Enabling participatory governance: Developing critical digital understanding across all food system
actors is a prerequisite for participatory governance. While technical literacy alone does not
guarantee influence, equipping smaller actors to evaluate digital tools critically would ensure they
have the knowledge to co-shape governance arrangements and standards — rather than merely
complying with top-down technical requirements — provided that policy establishes formal
avenues for their representation.

Current developments

The EU has established significant digital support infrastructure, including CAP Agricultural Knowledge
and Innovation Systems (AKIS) for primary producers, the European Digital Innovation Hubs (EDIHs)
agri-food network for processors, the Agri-Food Pact for Skills, and innovation vouchers under the
Single Market Programme. Additionally, initiatives like the Digital Decade 2030 targets demonstrate
high-level political commitment to modernising European enterprise across diverse sectors.

In practice, however, this support architecture is fragmented along institutional lines and heavily
skewed towards frontier R&D, robotics, and artificial intelligence, rather than the mundane
capabilities required for daily food traceability and regulatory compliance. Digitalisation across the
food system is consequently polarised: multinational retailers and major food corporations deploy
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automated enterprise resource planning (ERP), predictive Al, and real-time auditing, while primary
producers, fishers, and small-scale processors face persistent, difficult choices due to rural
connectivity deficits, prohibitive hardware costs for loT telemetry, vendor lock-in and barriers to data
migration and an acute digital skills shortage in an ageing workforce. As mandatory digital
architectures expand (such as TraceMap for fraud monitoring, the CATCH system for fisheries, and
EUDR geolocation logging), resource-strained businesses across both production and processing are
forced to absorb compliance costs. Without accessible, non-repayable public enablement support
across every part of the food supply chain, this digital divide threatens end-to-end traceability and
risks accelerating the structural market exclusion of smaller food businesses.

Practical considerations

- Leveraging public-private partnerships (PPPs) with public-interest guardrails: Commercial actors
have an inherent interest in investing in digitalisation, particularly where regulatory frameworks
enable effective digital compliance. PPPs offer an effective vehicle to leverage that interest,
facilitate technical innovation and secure private-sector buy-in. However, policy must actively
mitigate their primary drawbacks: the extensive time required to establish a shared
understanding between commercial interests and civil society, the risk of proprietary vendor lock-
in, and the difficulty of scaling up from small pilot projects to reach critical mass without open-
source, non-proprietary standards.

- Apply regulatory pressure to drive digital capacity investment at scale: PPPs and voluntary
initiatives are unlikely to achieve critical mass or broad market adoption in isolation. Predictable
regulatory requirements and timelines for digital reporting are necessary to create momentum,
compelling commercial buyers and technology developers to co-invest systemically in upstream
digital literacy rather than leaving small suppliers behind.

- Distribute infrastructure costs and foster institutional ownership: The financial and operational
burdens of digital adoption must not fall disproportionately on primary producers and smaller
enterprises. Co-funding training programmes and digital tools through public support alongside
downstream commercial partnerships fosters shared institutional responsibility and ensures
sustained data integrity over time.

‘I believe the whole digitisation needs to be owned by all the shareholders. It cannot be given for free
by one side to the other or forced by one side to another. Everyone needs to feel engaged and invested
in it. and I think it’s very important for success of it.”

(Agricultural Technology Company, TITAN Policy Lab April 2026)
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5.3.5 Recommendation 5: Calibrated mandatory baselines and voluntary incentives

Recommendation 5: Policy should prioritise mandatory reporting requirements that are calibrated
to company size, clearly articulate needs and reflect the common good of all. These should be

supplemented with voluntary incentives that encourage key actors to lead transparency initiatives.

A future vision

- Proportionality and conceptual clarity:
Mandatory reporting requirements would be
calibrated to company size and operational
capacity to ensure administrative viability for
SMEs, while maintaining binding compliance
floors across the Single Market. This tiered
system would rely on public institutions
providing highly simplified definitions and
clear concepts (see Recommendations 1 and
2), ensuring that smaller actors would not be
burdened with unmanageable compliance
overheads while larger corporations would
remain subject to rigorous disclosure.

- Preventing watered-down results and
duplicated effort: Policy would move away it
from an over-reliance on voluntary schemes,
recognising that these can weaken policy’s  recommendation 5: Balancing Reporting Requirements
overall impact and widen the gap between
market frontrunners and laggards. Rather than merely endorsing the existing practices of leading
businesses who innovate independently, regulatory design would establish universal baselines
that compel the wider industry to raise its standards, preventing laggards from evading
accountability.

- Substantiating claims over superficial PR: Where voluntary frameworks or sustainability claims

High Impact

are implemented, legislation would require companies to do the necessary groundwork to collect,
verify and substantiate the data underpinning the environmental or social standards that they
claim to meet. This would restrict the use of voluntary schemes as a superficial public relations
exercise and protect both consumers and compliant businesses from misleading marketing.

Current developments

Current regulatory architecture is characterised by an uncalibrated divide across policy domains. In
food safety, statutory requirements maintain a strict, non-negotiable mandatory baseline under the
General Food Law and Official Controls Regulation (Regulation (EU) 2017/625). Conversely, in public
health and nutrition, policy has repeatedly retreated from binding measures — such as harmonised
front-of-pack nutrition labelling or mandatory marketing restrictions on high-fat, sugar and salt (HFSS)
foods — defaulting instead to voluntary industry reformulation pledges and self-regulatory codes that
deliver fragmented outcomes.
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In sustainability governance, the policy landscape has pivoted away from binding, horizontal
sustainability mandates in favour of deregulation and voluntary reporting. Under the banner of ‘better
regulation’, the Sustainability Omnibus Package (Directive (EU) 2026/470) raised employee and
turnover thresholds for the Corporate Sustainability Reporting Directive (CSRD), exempting an
estimated 80% of previously in-scope companies from mandatory disclosure, while compliance
deadlines for the EU Deforestation Regulation (EUDR) were deferred to late 2026 and 2027 under
commercial lobbying pressure.

To mitigate this, the EU adopted the Voluntary Standard (VS) under Commission Delegated Regulation
C(2026) 5011 final, intended to shield non-listed small and medium enterprises through a ‘value chain
cap’ that limits the sustainability datapoints large corporate buyers can request from upstream
suppliers. In practice, however, this mechanism fails to protect upstream actors because of a
fundamental legal and commercial disconnect. While the statutory value chain cap restricts reporting
requests under the Accounting Directive (Directive 2013/34/EU, as amended by Directive (EU)
2022/2464 and Directive (EU) 2026/470 (Omnibus 1)), it holds no legal authority over private
commercial contracts or bilateral procurement terms. Dominant downstream buyers therefore bypass
these safeguards by embedding expansive reporting demands and bespoke audit platforms into
supplier codes of conduct, which SMEs cannot challenge without risking commercial delisting. This
legal disconnect leaves smaller suppliers exposed to uncoordinated data extraction, neutralising the
voluntary framework’s protective value.

Simultaneously, the stalling of the Green Claims Directive has left consumer protection reliant on the
ex-post prohibitions of the Empowering Consumers for the Green Transition Directive (Directive (EU)
2024/825). The resulting governance landscape is doubly uncalibrated: binding public interest
baselines are absent in nutrition and weakened in sustainability, while upstream SMEs bear the
administrative labour of private commercial reporting without the legal protections of a standardised,
mandatory framework.

Practical considerations

- Addressing political friction and legislative bottlenecks: While mandatory approaches are
effective and crucial to the effective regulation of food system transparency, practical
implementation frequently encounters institutional barriers. In complex legislative environments
— such as the Omnibus framework — legislators must prioritise strategies that avoid the delays,
institutional fragmentation, and corporate lobbying that frequently dilute or stall the
implementation of mandatory rules.

- Differential requirements across policy domains: Striking the right balance between mandatory
and voluntary requirements must be determined by whether legislation addresses food safety,
health or sustainability. Some areas, such as food safety, require a non-negotiable mandatory
baseline to protect the public from acute harm, whereas sustainability objectives can combine
mandatory baselines with tiered voluntary incentives.

- Establishing binding baselines with voluntary leadership: Voluntary frameworks must not be
used as an alternative to mandatory regulation to bypass difficult political negotiations. Instead,
mandatory rules must establish the baseline necessary to secure the common good, while
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voluntary incentives should be reserved strictly as ‘the cherry on the top’ — encouraging market
frontrunners to innovate, exceed standard compliance, and trial advanced transparency practices
ahead of broader adoption.

‘The voluntary part must be the cherry on top. So, the mandatory part should do all what we need and
then the voluntary part should be the cherry. So, if you want to be the leader, if you want to be a head,
if you want to be someone special, then you do the voluntary part.”

(Nonprofit Policy Advocacy Organization, TITAN Policy Lab April 2026)
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5.3.6 Recommendation 6: Secure and fair data-sharing frameworks

Recommendation 6: Policy should further establish and communicate frameworks for secure,
transparent and fair data sharing that build trust amongst food system stakeholders and clearly

articulate benefits of sharing data.

A future vision

- Collect once but clarify purposes: Food
system data sharing requirements would |E'f@|
follow the ‘collect once, use multiple times’
principle, reducing administrative

duplication across public bodies while clearly
articulating the specific purposes for which
data will be used and the direct benefits for
those who share them. This would ensure = Low Feasibiliy } @H
that data reuse serves legitimate public
policy goals and administrative efficiency
rather than unmonitored commercial

extraction.

- Benefitting SMEs and protecting trade
secrets: Data sharing frameworks would [ Low Impact
ensure that sharing data actively benefits

SMEs and upstream actors by placing strict
limits on who can access their operational
records. By providing smaller enterprises

Figure 8 Participants Ratings of Impact and Feasibility of
Recommendation 6: Frameworks for secure data-sharing

with easy, low-cost access to aggregated market and agronomic information, these frameworks
would generate trust across the food system while protecting commercial trade secrets and
preventing downstream data monopolies.

- Incentives for upstream actors: Governance structures would directly address the reality that
data sharing has historically benefited downstream actors disproportionately. Policy would
establish clear incentives for primary producers to share their data, ensuring that the economic
and operational value generated by digital data flows equitably back upstream through fair
remuneration, reduced physical inspection burdens, and tangible market access.

- Delivering for consumers and businesses alike: Data sharing frameworks would support SMEs in
communicating data-based insights to consumers in clear, accessible formats. This would
produce tangible benefits for both groups: consumers would be empowered to make informed
purchasing choices based on verifiable evidence, while SMEs would be better placed to translate
their verified sustainability and quality practices into commercial value.

Current developments

Cross-sectoral data sharing architectures — such as the Data Act (Regulation (EU) 2023/2854), the Data
Union Strategy, and the European Business Wallet (EBW) enacted under the elDAS 2.0 framework
(Regulation (EU) 2024/1183) — provide an established statutory foundation for digital identity and
verifiable credentials across the Single Market. Furthermore, live pilot data spaces and monitoring
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dashboards — including the Common European Agricultural Data Space (CEADS), the Agri-Food Chain
Observatory (AFCO), the EU Observatory on Deforestation (EUFQ), the Farm Sustainability Data
Network (FSDN), and the JRC EU Food System Monitoring Dashboard — offer working environments
for structured data aggregation.

However, while the statutory foundation for digital identity and verification is established, practical
implementation across the agri-food sector remains constrained by deep commercial distrust and
uneven technical rollout across Member States. Upstream producers and SMEs resist sharing granular
operational records due to well-founded concerns over exposure of trade secrets, commercial
surveillance, and downstream value extraction. Furthermore, while the Sustainability Omnibus
Package introduced a statutory value chain cap under the Voluntary Standard (VS) (Commission
Delegated Regulation C(2026) 5011 final), EU competition rules (TFEU Article 101) remain legally
ambiguous regarding horizontal data pooling and collective cost benchmarking for Producer
Organisations. Data governance consequently remains structurally asymmetric: extracting operational
and compliance records upstream while leaving primary producers without enforceable data
sovereignty, commercial leverage, or an equitable return on the value generated by supply chain data.

Practical considerations

- Extract lessons learned from pilot data spaces and market monitoring tools: Pilot projects such
as the Common European Agricultural Data Space (CEADS) and market monitoring platforms —
specifically the EU Agri-Food Chain Observatory (AFCO), sectoral market observatories (e.g. for
crops, dairy, and meat), and the EU Observatory on Deforestation (EUFO) — must be evaluated
systematically to determine the practical lessons they offer for large-scale implementation.
Policymakers should identify viable, concrete use cases and technical architectures that can scale
effectively across the Single Market without entrenching proprietary silos.

- Combining ‘collect once’ with regulatory stability: While initiatives like the European Business
Wallet and the ‘collect once’ principle can help ease regulatory burden for SMEs, their success
depends on long-term regulatory stability and clearly articulated purposes. Establishing statutory
certainty regarding who can access data — and for what specific public interest reasons —is critical
to building trust and enabling widespread adoption.

- Build on existing initiatives to keep SMEs in control of their data: Policy should monitor and
expand measures such as the statutory value chain cap established under the Voluntary Standard
(VS) (Commission Delegated Regulation C(2026) 5011 final, supplementing Directive 2013/34/EU
as amended by Directive (EU) 2026/470). Capping the volume of data that large corporations can
demand from upstream suppliers and providing legal protections for commercial trade secrets
directly addresses structural inequities, though mandatory data sharing must be strictly
preserved in non-negotiable areas like food safety

- Clarify competition law for horizontal data sharing: Policy must resolve ambiguity around EU
competition rules that currently discourages horizontal collaboration. Clear statutory frameworks
should specify the conditions under which primary producers can share aggregated operational
and benchmark data safely, strengthening their bargaining position against larger downstream
buyers.

‘| think a lot of the companies do consider their commercial secrets as their competitive advantage.
Even if they do agree with transparency, because it’s good for them, they also have a dilemma with it

that how far should that transparency go... But | think the more upstream you go, probably the less
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visibility is about the potential value because value often travels downstream and not upstream, which

probably also is a problem of one of the fundamentals of trust and the willingness of collaboration.’

(Legal Compliance / Traceability SME, TITAN Policy Lab April 2026)
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5.4 Research findings to policy action

The recommendations detailed across Section 5.3 respond directly to the six systemic challenges
identified in Section 5.1. Rather than treating these recommendations as isolated interventions, Table
2 synthesises the overarching analytical framework of this Deliverable, mapping each empirical
challenge through the foundational governance principles established in Section 5.2 to the operational
measures — combining both the long-term future visions and the practical considerations — developed
within each recommendation package in Section 5.3. This ensures every proposed intervention
maintains a clear lineage from empirical diagnosis through to policy recommendation, establishing the
foundation for the four-tier operational framework set out in Section 5.5.

Systemic Challenge Core Principles Policy Recommendations & Practical

Considerations
(Section 5.1) (Section 5.2)

(Section 5.3)

Challenge 1: Conceptual

Ambiguity

¢ ‘Transparency’ definition ® Principle 4: ® Rec 1: Define clear aims and principles of
deficit across food law and Democratic transparency anchored in specific public policy
policy. accountability goals (sustainability, health, food safety).

e Traceability conflated with * Rec 3: Establish a common taxonomy of
transparency. terms and shared semantic data standards to

e Principle 5: )
Regulatory stability build a common language.
¢ ‘Data dumps’ leading to non-

actionable disclosure.

® Principle 6:
Purposeful disclosure
and technology use

Challenge 2: Policy
Fragmentation & the
Persistence of Sectoral Silos

e Siloed governance across e Principle 2: Systemic | * Rec 2: Implement a systems approach to

safety, health, and interdependence transparency via institutionalised cross-sectoral

environment. collaboration involving public institutions and
civil society.

e Institutional incoherence

between Commission DGs and ¢ Rec 3: Deploy harmonised, single-entry

national registries. reporting channels to eliminate administrative

duplication and market fragmentation.
® Retreat from systemic
thinking under deregulation
agendas.



Systemic Challenge

(Section 5.1)

TITAN

Core Principles

(Section 5.2)

Policy Recommendations & Practical
Considerations

(Section 5.3)

Challenge 3: Data Asymmetry
& the Disproportionate
Burden on Upstream Actors

® Regressive compliance
friction on micro/SMEs and
smallholders.

® Proprietary data monopolies
held by dominant downstream
buyers.

e Risk of market exclusion for
low-resource actors.

Challenge 4: Digitalisation as
an Enabler, not a Panacea

¢ Treating digital tools as a
panacea rather than enablers
dependent on trust and
capacity.

e Practical hurdles (skills
deficit, rural connectivity,
hardware cost).

¢ Confidentiality vs public
interest trade-offs.

e Principle 1:
Proportionality and
structural equity

e Principle 7: Fair
distribution of data’s
value

¢ Principle 3: Socio-
technical contingency

* Principle 6:
Purposeful disclosure
and technology use

* Rec 4: Fund digital literacy, non-repayable
administrative vouchers, and capacity building
for upstream actors.

® Rec 5: Calibrate mandatory reporting to
company size while maintaining core
compliance floors.

® Rec 6: Establish fair data-sharing frameworks
ensuring commercial and operational value
returns to primary data producers.

* Rec 4: Foster ownership of digitalisation
through public capacity support, regional
advisory hubs (AKIS/EDIHs), and rural
connectivity investments.

* Rec 6: Build secure, privacy-preserving digital
architectures that protect commercial trade
secrets and prevent vendor lock-in.
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(Section 5.1)

TITAN

Core Principles

(Section 5.2)

Policy Recommendations & Practical
Considerations

(Section 5.3)

Challenge 5: Tension Between
Mandatory & Voluntary
Frameworks

e Limits of voluntary action
(greenwashing, compliance
fatigue).

® Regulatory frictions delaying
mandatory baselines.

e Uncalibrated frameworks
overburdening small suppliers
while letting large buyers
navigate soft rules.

Challenge 6: Commercial
Prioritisation & the Dilution of
Structural Accountability

e Market-driven policy shifts
subordinating public interest to
competitiveness.

¢ Burden-shifting compliance
labour upstream without
remuneration.

® ‘Box-ticking’ transparency
individualising responsibility
onto consumer choice.

e Principle 1:
Proportionality and
structural equity

e Principle 5:
Regulatory stability

e Principle 8: Systemic
responsibility

* Principle 4:
Democratic
accountability

* Principle 8: Systemic
responsibility

® Rec 5: Prioritise mandatory reporting
baselines for large commercial actors,
supplemented with tiered voluntary incentives
for leadership and protective caps/exemptions
for SMEs.

® Rec 1: Legally anchor disclosure mandates in
verified public interest targets rather than
treating transparency purely as a market-
optimisation tool.

® Rec 2: Embed funded civil society and
consumer organisations into policy monitoring
to restore structural accountability and shared
systemic responsibility.

Table 2: Mapping of relationship between systemic challenges, core principles for future policy and strategic policy

recommendations
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Roadmap towards future policy: an adaptive operationalisation framework

While Section 5.3 established the substantive policy recommendations and long-term public interest
objectives (Horizon 3) for food system transparency, delivering these outcomes requires an
implementation framework capable of navigating deep socio-technical and political uncertainty.
Static, linear compliance timelines risk imposing unworkable burdens on resource-constrained actors
or stalling amid shifting EU political priorities. Operationalising the adaptive policy design and Better
Regulation methodology established in Section 4, this roadmap structures implementation into four

progressive tiers (Horizon 2).

The sequencing of the roadmap prioritises social, institutional, and infrastructural readiness before
establishing complex digital architectures or binding compliance obligations (see Figure 9):

E-I;Itearb:i‘s-lh Tier 1.2
L Establish
organisational i
context specific
structures for o
legal definitions
systems
of transparency
approach
Tier 2.1 .
Consolidate F’T.ISI gnzd Tier 2.3
EU-wide shared . Extend rural
. validate shared L
taxonomies & . digital
. . taxonomies .
coordinate with R - connectivity
E across high-risk )
harmonised . and offline
. commodity o
reporting N resilience
channels PPy
Tier 3.1 Tier 3.2 Tier 3.3
Deploy low- Incentivise Mandate
cost analytical sovereign, interoperability
detection and open-source standards and
verification compliance sovereign data
technologies software architectures
Tier 4.1
Review and Tier 4.2
adjust Develop clear
mandatory communication
reparting to reduce
requirements regulatory

and voluntary
incentives

uncertainty

Figure 9 Overview of tier-system roadmap.

e Tier 1: Foundational frameworks
and multi-actor governance:
Establishes  balanced participation
structures, cross-sectoral funding lines,
statutory definitions of transparency,
and calibrated ‘do no harm’ baselines.

e Tier 2: Semantic harmonisation,
common taxonomies and sectoral
validation: Develops shared
vocabularies across policy domains,
field-tests sector-specific data models in
vulnerable value chains, and expands
rural digital connectivity.

e Tier 3: Sovereign digital tooling,

detection technologies and data
governance: Scales open-access
diagnostic  tools, co-funds non-

proprietary compliance software, and
legislates data-sovereignty protections.

e Tier 4: Regulatory calibration,
market guardrails and compliance
enablement: Establishes binding
regulatory floors for large commercial
operators, introduces statutory
contract terms to prevent unfair data
extraction, and deploys plain-language
compliance  toolkits  for
enterprises.

micro-

To ensure operational clarity, each action across the four tiers is structured around four core
components:

1. Implementation and policy mechanism: Specifies the lead institutions, relevant Commission
portfolios, existing regulatory files to mobilise, and concrete administrative instruments.
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2. Operational signposts and indicators: Identifies specific output, equity, and uptake metrics
aligned with Tool #43 (Monitoring arrangements and indicators) of the European
Commission’s Better Regulation Toolbox.

3. Vulnerability triggers and contingency actions: Establishes explicit adaptation tipping points
where (for instance) institutional gridlock, low SME uptake, or regulatory capture trigger pre-
planned corrective pathways.

4. Opportunity triggers and accelerated actions: Identifies conditions under which technical
maturation, regional co-investment, or early market readiness allow progressive measures to
be brought forward.
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5.5.1 Tier 1: Foundational frameworks and multi-actor governance
Tier 1.1 Establish the organisational structures required for a systems approach to governance and

Institutional Sphere &
Lead Entities

Existing Frameworks to
Mobilise

Proposed

Mechanisms and
Tools

Action 1.1a
Broaden access
to food-system
governance
funding

Action 1.1b
Broaden
representation
in policy
monitoring
dialogues

Regional delivery with EU
funding backing

Initiating authorities:
Regional Managing
Authorities (NRPPs) & EU
Competitiveness/Single
Market Portfolios

Delivery bodies: Regional
advisory networks (AKIS,
EDIHs) & regional hubs

European Commission
(Secretariat-General, DG
AGRI, DG SANTE), AFCO,
JRC

I Deliverable 7.4 — Policy Roadmap

Post-2027 NRPPs,
European
Competitiveness Fund
(ECF), Single Market
Programme, CMO
Operational Funds, AKIS,
EDIHs, TFEU Article 101
agricultural derogations

Better Regulation
Guidelines (SWD(2021)
305 final) (Tool #2,
Chapter 5 (Tools #43,
#44), and Chapter 6
(Tools #45, #47)); Official
Controls Regulation
(Regulation (EU)
2017/625); EU Agri-Food
Chain Observatory
(AFCO); JRC EU Food
System Monitoring
Dashboard

Regional ‘Food
System Participation
Hubs’; Regional SME
Enablement
Vouchers; Technical
Assistance funding
lines for digital
compliance
onboarding

Accredited ‘Policy
Monitoring Partner’
status with direct
input channels to
annual REFIT
evaluation cycles;
structured empirical
socio-economic
impact dossiers
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Institutional Sphere & Existing Frameworks to

Proposed

- . Mechanisms and
Lead Entities Mobilise
Tools

Time-bound,
mission-oriented

. ‘Technical Design
Better Regulation

. Panels’ with
Action 1.1c Toolbox Chapter 7, Tool
mandatory non-
Convene sector- | DG AGRI, DG SANTE, DG #53 (Stakeholder corporate
specific GROW, European Board Consultation Activities); 2 )
. . . . representation
technical design | on Agriculture and Food Civil Dialogue Groups
guotas; sector-
panels (CDGs); European Board

: specific data
on Agriculture and Food . .
dictionaries;
confidentiality

threshold mapping
Table 3: Summary of Tier 1.1 Actions
Action 1.1a: Broaden access to food-system governance funding

e Implementation and policy mechanism: Earmark dedicated technical assistance and compliance
enablement envelopes within the post-2027 National and Regional Partnership Plans (NRPPs), and
the Single Market Programme, framed explicitly around lowering administrative costs and
boosting SME competitiveness. Align this with the European Competitiveness Fund (ECF) (under
its Health, Biotech, Agriculture and Bioeconomy priority), to support the deployment of open-
access digital infrastructure and fraud-resilience tools. On the production side, permit Producer
Organisations to mobilise Common Market Organisation (CMQ) Operational Funds for collective
data stewardship and digital reporting readiness, supported by legal certainty under agricultural
derogations to Article 101 TFEU. Funding should be disbursed via accessible, non-repayable
administrative vouchers and capacity grants through a dual delivery model: mobilising existing
regional advisory networks (e.g. Agricultural Knowledge and Innovation Systems (AKIS) for
primary producers and European Digital Innovation Hubs (EDIHs) for small processors) alongside
new regional Food System Participation Hubs. Rather than operating as general political
consultation forums, these hubs function as operational intermediary centres, providing small
enterprises, micro-cooperatives, and civil society with subsidised legal translation, data
management training, and technical support to navigate evolving EU reporting requirements
without incurring prohibitive private consultancy fees.

e Operational signposts and indicators:
a) Output indicator: Number and total financial value of compliance enablement vouchers
disbursed to micro-producers and SMEs via AKIS/EDIH networks.
b) Equity and uptake: Proportion of allocated funding claimed by small and non-corporate actors
(civil society, SMEs, consumer bodies) versus incumbent trade associations.
c) Geographic distribution: Regional coverage of active Food System Participation Hubs across
EU Member States, tracking uptake in peripheral and lower-income agricultural regions.
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Contingency pathway (Vulnerability):

o Trigger: Capture/administrative friction. If consecutive annual funding rounds show that
technical assistance and enablement funding is predominantly drawn down by
established trade associations, or if micro-enterprise uptake remains negligible due to
complex application journeys.

o Contingency action: Suspend competitive application calls; reallocate remaining budget
into non-competitive, flat-rate compliance stipends disbursed directly via local AKIS/EDIH
advisors on a simple voucher model.

Acceleration pathway (Opportunity):

o Trigger: Regional co-investment. If regional managing authorities and local partnerships
successfully establish operational hubs and provide regional co-funding ahead of
schedule.

o Accelerated action: Devolve operational management and grant allocation directly to
designated Regional Managing Authorities via dedicated Regional Operational
Programmes under post-2027 Cohesion Policy Partnership Agreements.

Action 1.1b: Broaden representation in policy monitoring dialogues

Implementation and policy mechanism: Institutionalise structured, bidirectional monitoring
channels under Chapter 5 (Monitoring the application of interventions) and Chapter 6 (How to
carry out an evaluation and fitness check) of the EC’s Better Regulation Guidelines (SWD(2021)
305 final) and Tool #43 of the Better Regulation Toolbox. Grant accredited ‘policy monitoring
partner’ status to representative civil society organisations, consumer associations and
smallholder bodies within the EU Agri-Food Chain Observatory (AFCO) and the JRC EU Food
System Monitoring Dashboard. To preserve institutional clarity and avoid jurisdictional overlap
with statutory enforcement under the Official Controls Regulation (Regulation (EU) 2017/625),
these monitoring partners will not perform devolved market surveillance or official auditing.
Instead, they will generate verified empirical evidence regarding ground-level socio-ecological
impacts, supply chain data extraction, and operational friction. This structured evidence feeds
directly into the Commission’s annual REFIT evaluation cycles (under Tool #2, Tool #44, Tool #45,
and Tool #47 of the Toolbox), ensuring that future revisions of reporting frameworks are informed
by real-world operational bottlenecks rather than solely high-level industry consultations.

Operational signposts and indicators:

a) Accreditation volume: Number of non-corporate civil society, consumer, and primary
producer organisations granted formal ‘Policy Monitoring Partner’ status within AFCO and
the JRC Dashboard.

b) Policy input: Number of verified empirical socio-economic impact dossiers formally
submitted to and acknowledged in annual Commission REFIT evaluation cycles (under
Better Regulation Tools #44 and #45).

c) Representation parity: Ratio of corporate to public-interest stakeholder submissions
incorporated into published Better Regulation consultation summaries.

Contingency pathway (Vulnerability):
o Trigger: Consultation tokenism/geographic skew. If monitoring dossiers submitted by civil
society or smallholders are systematically omitted from REFIT evaluations, or if
participation remains skewed towards central Member States.

Deliverable 7.4 — Policy Roadmap Page 62 of 94



TITAN

o Contingency action: Require the European Commission to publish a formal justification
under Better Regulation Tool #53 detailing why submitted evidence was excluded and
introduce targeted travel and research bursaries for peripheral and lower-income regions.

Acceleration pathway (Opportunity):

o Trigger: High-capacity monitoring networks. If accredited policy monitoring partners
develop verified, audit-grade regional evidence bases.

o Accelerated action: Institutionalise monitoring partners with permanent observer status
on the European Board on Agriculture and Food and formalise direct advisory integration
with the EU Agri-Food Chain Observatory (AFCO).

Action 1.1c: Convene sector-specific technical design panels

Implementation and policy mechanism: Establish temporary, mission-oriented Technical Design
Panels that operate alongside existing consultative structures (such as Civil Dialogue Groups and
the European Board on Agriculture and Food) across discrete food value chains (e.g. olive oil,
viticulture, dairy, seafood). Operationalise Chapter 7 (Stakeholder Consultation) of the Better
Regulation Toolbox — specifically Tool #53 (Conducting Consultation Activities) — by applying
balanced representation quotas across primary producers, micro-SMEs, civil society, and
independent scientific experts to prevent consultation capture by incumbent lobbies. Mandate
these time-bound panels to draft sector-specific data dictionaries, define commercial
confidentiality boundaries to safeguard against corporate surveillance, and stress-test reporting
feasibility for small operators using the empirical validation methodologies established in TITAN
(D3.5).

Operational signposts and indicators

a) Panel composition balance: Proportional representation achieved across stakeholder
categories (primary producers, micro-SMEs, civil society, independent science) in accordance
with Better Regulation Tool #53 balance criteria across all active technical design panels.

b) Deliverable milestone: Adoption rate of agreed, sector-specific data dictionaries and verified
confidentiality thresholds across prioritised commodity sectors (e.g. olive oil, viticulture, dairy,
seafood).

Contingency pathway (Vulnerability):

o Trigger: Lobby capture/panel deadlock. If commercial actors block consensus on data
dictionaries or dispute commercial confidentiality boundaries beyond a six-month
deliberation window.

o Contingency action: Activate minority reporting procedures and mandate the European
Commission to adopt the provisional empirical data schemas established in TITAN (D3.5) as
default delegated baselines.

Acceleration pathway (Opportunity):

o Trigger: Rapid sectoral alignment. If a technical design panel achieves validated cross-
stakeholder consensus on data dictionaries ahead of schedule.

o Accelerated action: Fast-track the agreed semantic schemas directly into the central EU Agri-
food Data Dictionary under Tier 2.1.
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Tier 1.2 Establish context-specific legal definitions and ‘do no harm’ baselines.

Institutional
Sphere & Lead

Entities

Existing Frameworks to
Mobilise

Proposed Mechanisms
and Tools

Action 1.2a
Review existing

European
Commission
(Secretariat-

General Food Law (Regulation
(EC) No 178/2002); Better

Statutory five-point
transparency
specification codified
across EU food legislation

policy and General, DG Regulation Guidelines/REFIT (defining data fields,
define SANTE, DG AGRI, | evaluation mechanisms; Single | access rights, semantic
transparency DG GROW, DG Market regulatory standards formats, verifiable
ENV) objectives, and
commercial safeguards)
Common Market Organisation . "
Domain-specific statutory
(CMO); General Food Law )
. ] harm baselines;
Action 1.2b DG AGRI, DG (Regulation (EC) No 178/2002); dat
mandator
Establish sector- | SANTE, DG Official Controls Regulation y

calibrated ‘do
no harm’
baselines

COMP, Member
State competent
authorities

(Regulation (EU) 2017/625);
Corporate Sustainability
Reporting Directive

administrative caps on
SME datapoints; distinct
non-negotiable safety vs

roportional benchmark
(CSRD)/Voluntary Standard proport!

sustainability thresholds
(VS)

Table 4: Summary of Tier 1.2 Actions
Action 1.2a Review existing policy and define transparency

¢ Implementation and policy mechanism: Operationalise the findings of TITAN Deliverable 7.1 by
conducting a regulatory review across DG SANTE, DG AGRI, DG GROW and DG ENV to
systematically amend EU food legislation and policy that invokes ‘transparency’ without
operational clarity. Building on D7.1’s audit of EU policy — which identified that transparency is
frequently conflated with traceability or reduced to nominal disclosure — require that every
relevant file codifies a transparency specification that explicitly defines: 1) what specific data fields
must be generated; 2) which actors hold access, verification, and auditing rights; 3) the required
semantic format and reporting channel; 4) the verifiable public policy objective served (including
differentiating appropriately between requirements for safety, health and sustainability); and 5)
statutory safeguards preventing downstream commercial surveillance. This codification ensures
that the EU’s administrative simplification and ‘collect once’ agenda does not result in an
uncalibrated deregulation of fundamental socio-ecological accountability.

e Operational signposts and indicators:
a) Legislative audit completion: Percentage of active EU agri-food legislative acts audited for
explicit codification of the statutory five-point transparency specification (data fields, access
rights, semantic formats, verifiable objectives, commercial safeguards).
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b) Regulatory alignment: Number of legislative revisions across DG SANTE, DG AGRI, DG GROW,
and DG ENV that formally distinguish between statutory traceability (safety) and multi-actor
transparency (sustainability/fairness).

e Contingency pathway (Vulnerability):

o Trigger: Inter-DG legal fragmentation. If divergent Directorates-General (e.g. DG AGRI, DG
SANTE, DG ENV) adopt conflicting or unaligned definitions of transparency in new legislative
proposals.

o Contingency action: Trigger a horizontal Better Regulation REFIT review through the
Secretariat-General to mandate the five-point transparency specification across all agri-food
files.

e Acceleration pathway (Opportunity):

o Trigger: Horizontal legislative alignment. If the five-point transparency definition is
successfully codified across core food objectives.

o Accelerated action: Consolidate the definition criteria into a horizontal Single Market
regulatory standard governing all digital food information systems.

Action 1.2b Establish sector-specific ‘do no harm’ baselines

¢ Implementation and policy mechanism: Working alongside the multi-stakeholder panels (Tier
1.1), the EC should introduce targeted technical rules under existing EU market and food safety
legislation to establish clear ‘do no harm’ baselines. These rules must protect resource-
constrained actors by capping administrative reporting demands on small businesses and
preventing large buyers from using compliance data to squeeze supplier margins. Concurrently,
they should calibrate requirements across policy areas, maintaining non-negotiable standards for
food safety while adopting pragmatic, benchmark-driven reporting for environmental
sustainability that avoids demanding excessive data from smallholders.

e Operational signposts and indicators:

a) Domain calibration index: Formal codification of distinct compliance thresholds separating
non-negotiable food safety baselines from proportional, benchmark-driven sustainability
reporting.

b) Administrative ceiling: Legal establishment of caps on mandatory datapoints demanded from
non-listed SMEs across specific value chains.

e Contingency pathway (Vulnerability):

o Trigger: Data overburden/value chain squeeze. If empirical monitoring shows that upstream
primary producers face commercial exclusion or margin erosion due to uncoordinated data
extraction by large buyers.

o Contingency action: Legally freeze new voluntary supply-chain data requests for micro-
enterprises and mandate that downstream buyers rely on public aggregate data for indirect
Scope 3 calculations.

e Acceleration pathway (Opportunity):

o Trigger: High compliance viability. If field audits demonstrate that lot-level traceability
operates consistently under verified SME cost thresholds without operational disruption.

o Accelerated action: Progressively expand mandatory lot-level baseline reporting to medium-
sized food business operators across that specific commodity sector.
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5.5.2 Tier 2: Semantic harmonisation, common taxonomies and sectoral validation
Tier 2.1 Consolidate EU-wide taxonomies, coordinate them with and harmonised reporting channels

Institutional
Sphere & Lead

Existing Frameworks to Proposed Mechanisms

. Mobilise and Tools
Entities

Interoperable Europe Act
(Regulation (EU) 2024/903),
Common European Agricultural = Unified EU agri-food

. DG AGRI, DG . -
Action 2.1a Data Space (CEADS), European | interoperability
. SANTE, DG ENV, R . .
Synthesise Sustainability Reporting taxonomy synthesising
Interoperable o .
shared £ Board Standards (ESRS), EFSA existing taxonomies;
urope Boar
vocabularies (IEB)pEFSA FoodEx2, Combined integration into EU
across policy EFRA:G ’ Nomenclature, EU Register of Vocabularies; alignment
domains and o . Nutrition and Health Claims of machine-readable
. Publications Office . )
geographical (Regulation (EC) No semantic models,
. of the European o
regions . 1924/2006), EU Taxonomy statutory definitions
Union (OP)

Regulation (Regulation (EU) and reporting schemas.
2020/852), EU Vocabularies
(data.europa.eu)

Table 5: Summary of Tier 2.1 Actions
Action 2.1a Synthesise shared vocabularies across policy domains and geographical regions

Implementation and policy mechanism: In consultation with the Technical Design Panels (Tier 1.1c)
and drawing on the statutory definitions established in Tier 1.2, synthesise domain-specific
taxonomies — including EFSA’s FoodEx2, Common European Agricultural Data Space (CEADS)
ontologies, and European Sustainability Reporting Standards (ESRS) — into a unified agri-food
taxonomy for interoperability across sectors and geographical regions. This synthesis will draw on
resources and lessons learned from the Interoperable Europe Board (IEB) and existing EU governance
models such as the EU Register of Nutrition and Health Claims (Regulation (EC) No 1924/2006) and
the EU taxonomy for sustainable activities (Regulation (EU) 2020/852). Working in coordination with
the Publications Office of the European Union (OP) to index core terms within the EU Vocabularies
service (data.europa.eu), this action directly coordinates statutory legal classifications with machine-
readable semantic data models and schemas (building on TITAN WP3 assets) to ensure technical
interoperability across commercial software and regulatory reporting channels.

e Operational signposts and indicators:

a) Sectoral coverage: Percentage of food system sectors and prioritised commodity groups
covered by the unified taxonomy.

b) Cross-domain attribute alignment: Number of shared semantic datapoints harmonised
across DG SANTE (food safety/health), DG AGRI (market standards), and DG ENV
(sustainability) reporting channels.

c) Stakeholder consultations: Structured consultations to measure accessibility and
practicability of the developed shared vocabularies (aligned with Better Regulation Tool #53).
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e Contingency pathway (Vulnerability):

o Trigger: Geographical Variation: A common taxonomy might face resistance from
stakeholders in geographical regions with established taxonomic systems or markedly
different practices not captured in the common taxonomy.

o Contingency action: Maintain openness to local variations in the taxonomy, introduce regional
extension schemas in consultation with Tier 1.1c Technical Design Panels, and document
variations in a transparent way within the central register.

e Acceleration pathway (Opportunity):

o Trigger: Rapid stakeholder uptake: If structured stakeholder feedback and adoption metrics
indicate strong demand for, and early uptake of, the taxonomy across participating sectors.

o Accelerated action: Fast track Tier 3.2 tool development based on the common taxonomy.
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Tier 2.2: Pilot and validate shared taxonomies across high-risk commodity supply chains

Institutional Sphere & | Existing Frameworks to Proposed Mechanisms

Lead Entities Mobilise and Tools

Revised Breakfast
Directive (Directive (EU)

DG AGRI, DG SANTE, Field-testing of taxonomy
. ] 2024/1438), Common ) . )
Action 2.2a Joint Research Centre i interoperability with
. European Agricultural .
Field-test (JRC), Interoperable standardised data
. Data Space (CEADS), ]
sector-specific = Europe Board (IEB), schemas, semantic
TraceMap, CMO .
product Member State . frameworks and reporting
. marketing standards, . o . )
descriptors competent ; attributes in high-risk agri-
. . TITAN Deliverables D3.3 .
and coordinate | authorities, European o food sectors; standardised
. & D3.5 validation ) i
with data Reference B2B transaction descriptor
. frameworks, Global
models Laboratories (EURLs), ) sheets; automated
] Dialogue on Seafood ) )
sectoral trade bodies N compliance testing tools.
Traceability (GDST)
protocols

Table 6: Summary of Tier 2.2 Actions
Action 2.2a Field-test sector-specific product descriptors and data models

¢ Implementation and policy mechanism: Deploy the semantic validation methodology
established in TITAN Deliverable 3.5 to field-test sector-specific product descriptors from the
synthesised taxonomy in Tier 2.1 and their synchronisation with standardised data schemas,
semantic frameworks (TITAN Deliverable 3.3) and reporting attributes across sectors vulnerable
to adulteration and trade disputes (such as olive oil, honey, wine, fresh produce and seafood) to
assess the usability, relevance, and overall effectiveness of the taxonomy and semantic
framework.

e Operational signposts and indicators

a) Cross-border trade frictions: Reduction in administrative costs, delays, and data-related
barriers in cross-border trade among participating organisations (self-reported by trade
associations and participating firms).

b) Usability for diverse organisations: Proportion of SMEs, large enterprises, certification
bodies, and public authorities reporting that the taxonomy can be implemented and used
without disproportionate effort (in structured stakeholder feedback).

c) Adulteration detection latency: Time required by competent authorities and commercial
buyers to flag non-compliant or fraudulent product batches using standardised descriptors.

e Contingency pathway (Vulnerability):

o Trigger: Administrative and usability barriers. If empirical monitoring shows limited uptake of
the taxonomy, or uptake disproportionately concentrated among large corporations relative
to SMEs.

o Contingency action: Targeted stakeholder consultations to identify usability frictions and/or
capacity needs, accompanied by simplified attribute guidance for primary producers and
micro-enterprises.
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e Acceleration pathway (Opportunity):

o Trigger: Strong cross-border benefits. If empirical monitoring shows rapid adoption and
consistently high reported reductions in administrative costs, delays, and data-related barriers
in cross-border trade.

o Accelerated action: Expand field testbeds to further commodity sectors and incorporate
validated descriptors into Common Market Organisation (CMO) marketing standards.
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Tier 2.3: Extend rural digital connectivity and offline resilience

Institutional Sphere & | Existing Frameworks to Proposed Mechanisms

Lead Entities Mobilise and Tools

Rural Digital Futures
Flagship (Rural Action
Plan), Gigabit
Infrastructure Act (Reg. = Ring-fenced rural
DG CNECT, DG AGRI, (EU) 2024/1309), broadband infrastructure

Action 2.3a
Broadband Connecting Europe funding; mandatory

Upgrade rural

. Competence Offices Facility — Digital (CEF offline data buffering and
connectivity

. (BCO) network, Digital), Digital asynchronous
infrastructure ) ) o
national Economy and Society synchronisation protocols
and fallback o . o o
rotocols telecommunications index (DESI), Digital for low-connectivity
g authorities Decade 2030 targets, regions and farm-level
European Regional software/telemetry.

Development Fund
(ERDF), post-2027
Cohesion Policy

Table 7: Summary of Tier 2.3 Actions
Action 2.3a Upgrade rural connectivity infrastructure for food-system access

¢ Implementation and policy mechanism: Continue and expand initiatives such as the Rural Digital
Futures Flagship of the Rural Action Plan and the 2030 Digital Decade targets with their associated
instruments including the European Regional Development Fund (ERDF), post-2027 Cohesion
Policy funds, the Gigabit Infrastructure Act (Regulation (EU) 2024/1309) and the Connecting
Europe Facility (CEF) to upgrade rural connectivity infrastructure across geographical regions.
Alongside connectivity investment, establish mandatory reporting protocols and technical
standards that support local offline data buffering and asynchronous synchronisation in areas with
poor connectivity.

e Operational signposts and indicators

a) Rural Broadband Connectivity: Existing indicators such as the broadband connectivity in the
Digital Economy and Society index (DESI) with a specific focus on coverage across geographical
regions.

b) Offline protocol integration: Proportion of certified compliance tools and on-farm recording
systems supporting verified offline data buffering and asynchronous synchronisation.

c) Connectivity-related data loss: Frequency of lost or corrupted compliance records caused by
network dropouts reported by primary producers via AKIS advisory networks.

e Contingency pathway (Vulnerability):
o Trigger: Uneven rural connectivity expansion. If empirical monitoring shows that broadband
expansion initiatives do not adequately reach rural areas, particularly in regions with

historically low connectivity levels.
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o Contingency action: Targeted funding instruments and connectivity vouchers for rural areas

and in regions outside central Europe, paired with extended offline compliance grace periods.
e Acceleration pathway (Opportunity):

o Trigger: Accelerated rural connectivity deployment. If empirical monitoring shows that
broadband connectivity expansion is progressing ahead of the 2030 targets, particularly in
rural areas with previously low levels of coverage.

o Accelerated action: Launch digital capacity building initiatives specifically for farmers and
SMEs in rural areas to facilitate the uptake of digital transparency tools.
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5.5.3 Tier 3: Sovereign digital tooling, detection technologies and data governance
Tier 3.1: Deploy low-cost analytical detection and verification technologies

Institutional
Sphere & Lead
Entities

Existing Frameworks to Proposed Mechanisms

Mobilise and Tools

Public-Private

DG RTD, DG . .
. European Competitiveness = Partnerships (PPPs) for
Action 3.1a Scale  GROW, DG SANTE, . )
. Fund (ECF — Health, low-cost diagnostics;
TITAN rapid European ] ) )
. . .. | Biotech, Agriculture & statutory public-good IP
detection and Innovation Council . . ] ) .
. . Bioeconomy window); licensing and open testing
diagnostic (EIC), European . o . .
L. Horizon Europe; Official protocols; regional mobile
technologies via = Reference ) ) .
i Controls Regulation analytical testing hubs;
PPPs Laboratories ) . .
(EURLS) (Regulation (EU) 2017/625) = on-site rapid LAMP and
DNA assays

Table 8: Summary of Tier 3.1 Actions
Action 3.1a Scale TITAN rapid detection and diagnostic technologies via PPPs

e Implementation and policy mechanism: Mobilise the European Competitiveness Fund (under its
Health, Biotech, Agriculture and Bioeconomy priority) and Horizon Europe coordination lines to
establish Public-Private Partnerships (PPPs) that commercialise and scale the open-access
analytical tools piloted across TITAN. Prioritise low-cost, decentralised diagnostic methods suited
for on-site deployment by SMEs and regional food safety inspectorates — including rapid DNA-
based pathogen screening, authenticity testing for vulnerable commodities (such as olive oil and
honey), and on-farm loT telemetry. Enforce statutory open-science and public-good licensing on
all EU-funded diagnostic IP to ensure test accuracy standards and protocols remain publicly
accessible, preventing private testing monopolies from inflating compliance costs for small
businesses.

e Operational signposts and indicators:

a) Diagnostic cost-efficiency: Unit cost per test for rapid on-site diagnostic methods (e.g. LAMP
pathogen screening, DNA authenticity testing) remaining below validated SME affordability
thresholds.

b) Analytical precision: False positive and false negative error rates benchmarking within official
European Reference Laboratory (EURL) tolerance standards.

c) Public IP availability: Number of funded diagnostic protocols released under open-science or
public-good licensing terms.

e Contingency pathway (Vulnerability):

o Trigger: Private Monopolisation / High Unit Costs. If commercial partners price diagnostic kits
above verified SME operational thresholds or restrict testing protocols to proprietary
hardware.

o Contingency action: Exercise public-interest licensing rights on EU-funded diagnostic IP,
releasing testing protocols openly and funding mobile analytical testing hubs through regional
authorities.
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e Acceleration pathway (Opportunity):
Trigger: Low-Cost Analytical Breakthrough. If on-site rapid tests (such as LAMP pathogen

O
screening or DNA authenticity assays) achieve accredited laboratory-grade accuracy within
verified SME operational thresholds.

o Accelerated action: Integrate rapid on-site testing protocols directly into mandatory Official

Controls verification checks for vulnerable commaodities (e.g. olive oil, honey).
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Tier 3.2 Incentivise sovereign, open-source compliance software

Institutional Sphere | Existing Frameworks | Proposed Mechanisms and

& Lead Entities to Mobilise Tools

FOSS compliance software

Action 3.2a Co- DG GROW, DG Single Market packages; open-access
fund FOSS CNECT, DG AGRI, Programme; EDIH regulatory API standards;
compliance European Digital agri-food network; pre-configured lot-level
applications and Innovation Hubs Interoperable Europe | compliance dashboards;
decentralised (EDIHs), National Act (Regulation (EU) zero-licence-fee web
tools Paying Agencies 2024/903); CAP AKIS applications hosted by

paying agencies
Table 9: Summary of Tier 3.2 Actions
Action 3.2a Co-fund FOSS compliance applications and decentralised tools

e Implementation and policy mechanism: Allocate dedicated technology-enablement grants
through the Single Market Programme and European Digital Innovation Hubs (EDIHs) to co-fund
the development of Free and Open Source Software (FOSS) compliance tools. Develop open
software packages and pre-configured compliance dashboards that enable primary producers to
log lot-level provenance affordably without recurring licensing costs. Legally mandate that all
national and EU regulatory reporting portals provide open Application Programming Interfaces
(APIs), ensuring SMEs can submit statutory data directly from non-proprietary software without
entering into costly subscription models or proprietary vendor lock-in.

e Operational signposts and indicators:

a) Open-source adoption rate: Proportion of micro- and small-scale farming and processing
enterprises utilising certified Free and Open Source Software (FOSS) for lot-level compliance
reporting.

b) API compliance quotient: Proportion of Member State and EU regulatory reporting portals
offering fully documented, open-access APIs for direct data submission.

c) Compliance cost containment: Average annual expenditure on traceability and reporting
software incurred by participating agri-food SMEs.

e Contingency pathway (Vulnerability):

o Trigger: Vendor lock-in/limited provider market. If commercial software vendors restrict API
access or fail to deliver viable compliance software for micro-enterprises.

o Contingency action: Direct public funding through EDIHs and national paying agencies to host
reference Free and Open-Source Software (FOSS) compliance web applications accessible at
zero recurring cost to producers.

e Acceleration pathway (Opportunity):

o Trigger: Vibrant open-source ecosystem. If community-developed FOSS compliance packages
achieve widespread adoption and independently verify traceability.

o Accelerated action: Grant certified FOSS tools official pre-cleared status, allowing automated
submission of statutory compliance data into EU and national reporting gateways.
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Tier 3.3: Mandate interoperability standards and sovereign data architectures

Institutional
Sphere & Lead

Existing Frameworks to Proposed Mechanisms

. Mobilise and Tools
Entities

Interoperable Europe Act

i European Business
(Regulation (EU)

. . DG CNECT, DG Wallets (EBWs) for
Action 3.3a Legislate 2024/903); Data Act .
. . GROW, DG AGRI, . primary producers;
interoperability (Regulation (EU) . .
DG JUST, privacy-preserving
standards and 2023/2854); elDAS 2.0 . D
. Interoperable . compliance verification
cryptographic data (Regulation (EU)
. Europe Board protocols;
sovereignty 2024/1183); Common )
(IEB) decentralised lot-level

European Agricultural Data

ledgers
Space (CEADS) .

Table 10: Summary of Tier 3.3 Actions
Action 3.3a Legislate interoperability standards and cryptographic data sovereignty

¢ Implementation and policy mechanism: Operationalise the Interoperable Europe Act (Regulation
(EU) 2024/903) and the Data Act (Regulation (EU) 2023/2854) across commercial agri-food
software architectures. Integrate digital business identity wallets under the EU digital identity
framework (elDAS 2.0 (Regulation (EU) 2024/1183)), enabling primary producers to retain full
control over their operational datasets. Authorise privacy-preserving verification techniques
within regulatory reporting, permitting upstream suppliers to prove statutory compliance (such
as deforestation-free origin or against chemical limits) to downstream buyers and authorities
without exposing commercially sensitive yield, cost or pricing records.

e Operational signposts and indicators:

a) EBW operational uptake: Proportion of recognised Producer Organisations (POs) and agri-
food SMEs actively utilising European Business Wallets (EBWs) for statutory reporting and B2B
verification.

b) Privacy-preserving filing rate: Proportion of regulatory compliance filings submitted to official
EU and national reporting portals utilising privacy-preserving cryptographic proofs or
verifiable credentials rather than raw commercial datasets.

e Contingency pathway (Vulnerability):

o Trigger: Usability friction and low uptake: If monitoring indicates low Producer Organisation
(PO) and SME uptake of EBWs and cryptographic proofs attributable to technical complexity
or interface usability barriers.

o Contingency action: Conduct targeted usability reviews with Technical Design Panels (Tier
1.1c) to simplify wallet interfaces and credential schemas, accompanied by dedicated
compliance training vouchers via EDIHs and AKIS.

e Acceleration pathway (Opportunity):

o Trigger: Rapid cross-sectoral wallet adoption: If EBWs and privacy-preserving proofs achieve

widespread voluntary uptake and verified reliability across pilot commodity sectors.
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o Accelerated action: Establish privacy-preserving EBW submissions as the primary statutory
reporting gateway across EU and national platforms, phasing out raw data filing requirements.
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5.5.4 Tier 4: Regulatory calibration, market guardrails and compliance enablement
Tier 4.1 Review and adjust mandatory reporting requirements and voluntary reporting incentives.

Institutional
Sphere & Lead

Entities

Existing Frameworks to
Mobilise

Proposed Mechanisms and
Tools

Action 4.1a
Calibrate
mandatory
reporting
baselines to
organisational
scale

Action 4.1b
Convert
ineffective
voluntary
pledges into
binding
regulatory
baselines

DG JUST, DG
GROW, DG
AGRI, DG COMP,
National UTP
Enforcement
Authorities

European
Commission
(Secretariat-
General, DG
SANTE, DG
GROW, DG
ENV), European
Parliament,
Council
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Existing Frameworks to Proposed Mechanisms and

Institutional
Sphere & Lead

. Mobilise Tools
Entities
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for the Green Transition

) . Digital ‘Safe Harbour’
(ECGT) Directive
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Action 4.1c (Directive (EU) ) )
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. Market (EBW) verification; optional
residual . under ESPR; elDAS 2.0 ) .
. Surveillance . ex-ante claim pre-certification
voluntary claims . (Regulation (EU) . )
Authorities conferring Single Market

2024/1183); Unfair -
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Table 11: Summary of Tier 4.1 Actions
Action 4.1a Calibrate mandatory reporting baselines to organisational scale

¢ Implementation and policy mechanism: Reconfigure EU reporting frameworks — including the
Corporate Sustainability Reporting Directive (CSRD), the Corporate Sustainability Due Diligence
Directive (CSDDD), and the EU Deforestation Regulation (EUDR) — to maintain binding, non-
negotiable compliance baselines for large commercial operators while enforcing the ‘collect once’
data principle. To resolve the legal loophole where large corporate buyers bypass the statutory
value chain cap under the Voluntary Standard (VS) (Commission Delegated Regulation C(2026)
5011 final) via private procurement terms, the Commission should introduce statutory model
contract terms under the Data Act (Regulation (EU) 2023/2854) and the Interoperable Europe Act
(Regulation (EU) 2024/903). These provisions render bespoke, non-standardised data demands in
B2B supply contracts legally unenforceable where a supplier has already provided verified
disclosures under the VS framework. This contractual safeguard is supplemented by targeted
enforcement guidance under the Unfair Trading Practices (UTP) Directive (Directive (EU)
2019/633), explicitly treating attempts to unilaterally transfer auditing, certification, and reporting
labour upstream — or threatening commercial delisting for non-compliance with non-standard
guestionnaires — as prohibited practices. To overcome the severe 'fear factor' that prevents
individual suppliers from reporting commercial abuses, national UTP enforcement authorities
must establish secure, anonymous reporting channels and grant statutory standing to recognised
Producer Organisations (POs), cooperatives, and sector associations to lodge collective,
aggregated complaints on behalf of affected suppliers without disclosing individual commercial
identities.

e Operational signposts and indicators:
a) Contractual data dispute rate: Volume of unfair contract complaints lodged under the UTP
Directive and Data Act Article 13 concerning unilateral, non-standardised data demands in
B2B supply agreements.
b) Cost-displacement investigation volume: Number of formal enforcement inquiries initiated
by national authorities under the UTP Directive concerning the unilateral shifting of auditing
and third-party verification costs upstream.
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c) Voluntary Standard (VS) mutual recognition: Proportion of in-scope commercial food buyers
accepting verified VS disclosures in standard procurement operations without issuing
supplementary bespoke questionnaires (monitored via AFCO supply chain audits).

d) Anonymised and collective UTP filings: Proportion of data-related UTP complaints lodged
collectively or anonymously via Producer Organisations and trade associations versus
individual SME filings.

Contingency pathway (Vulnerability):

o Trigger: Circumvention of the Value Chain Cap: If AFCO supply chain audits or UTP
investigations indicate that major buyers are systematically using private contract riders to
demand data beyond the Voluntary Standard (VS).

o Contingency action: Introduce binding Commission legislation converting the Data Act Model
Contractual Terms into mandatory, non-derogable standard clauses in all commercial food
procurement contracts.

Acceleration pathway (Opportunity):

o Trigger: High standard contract alignment: If major corporate buyers universally adopt
standard VS disclosures and EU Model Contractual Terms within their supply chain onboarding
systems.

o Accelerated action: Grant participating corporate buyers a reduced frequency of physical
supply chain audits and fast-track processing through national regulatory gateways.

Action 4.1b Convert ineffective voluntary pledges into binding regulatory baselines

Implementation and policy mechanism: Embed mandatory evaluation triggers within EC REFIT
cycles under Tool #2 (The regulatory fitness programme (REFIT) and the Fit for Future Platform),
Tool #45 (What is an evaluation and when it is required), and Tool #47 (Evaluation criteria and
questions) of the Better Regulation Toolbox to audit self-regulatory market schemes, including
voluntary front-of-pack national pledges (Nutri-Score), industry reformulation codes, and
voluntary deforestation commitments. Where independent empirical monitoring reveals
widespread greenwashing, low market coverage, or compliance fatigue, require the Commission
to initiate legislative proposals converting those voluntary codes into binding statutory baselines
via Delegated Acts under the Ecodesign for Sustainable Products Regulation (Regulation (EU)
2024/1781) and targeted revisions to Annex | of the Unfair Commercial Practices Directive under
the ECGT framework (Directive (EU) 2024/825).

Operational signposts and indicators:

a) Voluntary market coverage ratio: Aggregate market share covered by self-regulatory industry
commitments (such as front-of-pack nutrition codes or deforestation pledges) evaluated
within REFIT review windows.

b) Statutory conversion rate: Frequency with which underperforming voluntary codes are
formally converted into statutory Delegated Acts under the ECGT Directive or ESPR following
negative REFIT findings.

c¢) Reformulation and claim integrity: Verified improvements in product composition and supply
chain traceability, compared against self-declared corporate commitments.

Contingency pathway (Vulnerability):
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Trigger: Persistent market stagnation. If empirical REFIT evaluations indicate limited market
coverage, negligible SME uptake, or substantial disparities between declared corporate
pledges and actual supply chain practice.

Contingency action: Automatically terminate voluntary trial periods and direct the European
Commission to bring forward binding legislative proposals establishing mandatory minimum
baselines across all in-scope operators.

e Acceleration pathway (Opportunity):

o

Trigger: Broad-based market adoption. If independent monitoring demonstrates widespread
adoption across the sector, accompanied by verified improvements in product composition
or supply chain traceability.

Accelerated action: Fast-track the codification of the voluntary standard into a harmonised,
Single Market statutory baseline, granting early adopters transitional compliance recognition.

Action 4.1c Regulate and substantiate residual voluntary claims

Implementation and policy mechanism: Bridge the regulatory gap between the ex-post
market prohibitions of the Empowering Consumers for the Green Transition Directive
(Directive (EU) 2024/825) and the administrative burdens that stalled the Green Claims
Directive and Sustainable Food Labelling Framework by establishing a digital ‘Safe Harbour’
EU Registry of Approved Agri-Food Claims. Rather than creating a bureaucratic bottleneck, the
registry functions as an optional, ex-ante digital clearinghouse integrated into European
Business Wallets (EBWSs) and Digital Product Passports. To prevent corporate frontrunners
from monopolising regulatory protection, verification for micro-enterprises, primary
producers, and recognised Producer Organisations is fully subsidised through Single Market
Programme Compliance Vouchers (Action 1.1a) and processed via automated, open APIs
hosted by European Digital Innovation Hubs (EDIHs). Food business operators achieving pre-
certification gain statutory 'safe harbour' status, conferring Single Market mutual recognition
and shielding them from cross-border commercial disputes. Standard marketing claims
remain subject to routine ex-post market surveillance, while unverified generic claims
continue to face direct ECGT enforcement.

Operational signposts and indicators:

a) Safe Harbour registration volume: Total number and commaodity share of environmental,
nutritional, and origin claims pre-certified and registered within the digital EU Registry of
Approved Agri-Food Claims.

b) Misleading claim prohibition rate: Volume of unverified, generic, or non-compliant
marketing claims identified and sanctioned by national market surveillance authorities
under ECGT enforcement.

c) Cross-border dispute incidence: Frequency of Single Market compliance challenges and
mutual recognition disputes lodged against registered Safe Harbour operators
(benchmarked via SOLVIT and Single Market monitoring).

e Contingency pathway (Vulnerability):

o

Trigger: Registry circumvention or validation failures. If national surveillance authorities
detect recurring instances of unsubstantiated claims entering the Safe Harbour registry, or if
Member States introduce unilateral restrictions against pre-certified products.
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o Contingency action: Mandate European Reference Laboratories (EURLs) to conduct targeted
spot-audits, impose statutory penalties, and temporarily suspend Safe Harbour registration
for non-compliant claim categories.

e Acceleration pathway (Opportunity):

o Trigger: Strong Single Market uptake. If pre-certified claims achieve broad market acceptance
alongside a documented absence of cross-border trade disputes or consumer deception
complaints.

o Accelerated action: Integrate the Safe Harbour registry directly into EU green public
procurement criteria and standardise pre-certified claims as pre-cleared attributes in Digital
Product Passports.

Deliverable 7.4 — Policy Roadmap Page 81 of 94



TITAN

Tier 4.2 Develop clear communication to reduce regulatory uncertainty

Institutional
Sphere & Lead Existing Frameworks to Mobilise

Proposed Mechanisms

- and Tools
Entities

Substantive
policy leads: DG
AGRI, DG SANTE,

DG GROW
Publishing & Sector-specific digital
. dissemination toolkits and self-
Action 4.2a . .
. lead: Publications = assessment wizards
Plain- . Single Market Programme; CAP
Office of the . ) hosted on Europa;
language . AKIS advisory services; EDIH . .
. European Union ) visual decision trees;
compliance network; Better Regulation )
. (OP) funded Compliance
toolkits and Toolbox (Chapter 7); EU .
. Assistance Vouchers for
legal . . Vocabularies/data.europa.eu . .
. Delivery bodies: pre-inspection
translation . . .
Regional legal/technical audits;
Managing multilingual glossaries
Authorities, AKIS,
EDIHs, Food
System
Participation
Hubs

Table 12: Summary of Tier 4.2 Actions
Action 4.2a Plain-language compliance toolkits and legal translation

¢ Implementation and policy mechanism: Mandate DG AGRI, DG SANTE and DG GROW to partner
with the Publications Office of the European Union (OP) to produce standardised, plain-language
compliance guidance across all official EU languages. The Publications Office will manage the
digital architecture, accessibility standards, and semantic indexing (via EU Vocabularies and
data.europa.eu) for interactive compliance handbooks, visual decision trees, and digital self-
assessment wizards — addressing the implementation barriers identified in TITAN D3.5 and D7.1.
Substantive content will be co-designed with regional AKIS advisory networks, European Digital
Innovation Hubs (EDIHs), and Food System Participation Hubs to ensure tools reflect operational
farming and processing realities. Supplement this by establishing funded Compliance Assistance
Vouchers under the Single Market Programme, enabling micro-enterprises and primary producers
to access fully subsidised, pre-inspection legal and technical audits delivered by accredited
regional farm advisors and agri-food business specialists, guaranteeing regulatory certainty and
eliminating the risk of disproportionate enforcement friction for small operators.
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e Operational signposts and indicators:

a) Guidance comprehension index: Usability and clarity ratings of interactive decision trees and
compliance handbooks evaluated by non-specialist micro-operators via AKIS/EDIH feedback
loops.

b) Pre-inspection audit throughput: Total number of SMEs and micro-enterprises completing
fully subsidised pre-inspection compliance audits under the Single Market Programme
voucher scheme.

¢) Guidance-related appeal incidence: Proportion of formal administrative appeals against
official inspection findings that cite conflicting or ambiguous technical guidance.

e Contingency pathway (Vulnerability):

o Trigger: Guidance ambiguity and inspection friction: If field monitoring or administrative
appeal records indicate a recurring pattern of SME compliance failures stemming from
conflicting technical interpretations between national authorities.

o Contingency action: Require the European Commission to issue unified, formal interpretive
guidelines (published and disseminated via the Publications Office) and mandate a temporary
enforcement grace period for affected SME categories while handbooks are updated.

e Acceleration pathway (Opportunity):

o Trigger: Widespread self-assessment adoption: If regional agri-food SMEs demonstrate
extensive engagement with digital self-assessment tools, accompanied by verified compliance
improvements during official controls.

o Accelerated action: Authorise national competent authorities to recognise completed digital
self-assessments as formal mitigating factors when determining risk-based inspection
frequencies, reducing physical on-site audit frequencies for compliant operators.
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6. Conclusion: Governing food system transparency: strategic priorities for an
adaptive policy landscape

European food governance has undergone a significant policy shift. The systemic socio-ecological
ambitions originally set out under the European Green Deal and Farm to Fork Strategy have been
progressively subordinated to crisis management, administrative simplification, and market
competitiveness. In this evolving landscape, information disclosure is frequently treated as an
administrative substitute for regulatory intervention, widening the ‘delivery gap’ between legislative
targets and operational realities. Yet, as the TITAN project demonstrates, transparency mechanisms
deployed without structural safeguards do not neutralise power imbalances — they deepen, or even
institutionalise, them. Large downstream retailers and digital platforms capture analytical insight and
commercial leverage, while primary producers and small enterprises absorb the uncompensated
labour and operational costs of data generation.

Resolving this ‘transparency paradox’ requires moving away from static compliance models towards
adaptive governance. Grounded in the Three Horizons Framework, this roadmap bridges the
fragmented status quo of Horizon 1 — characterised by regulatory silos, uncalibrated compliance
demands and proprietary data extraction — with the long-term vision of Horizon 3, where transparency
directly serves public health, ecological sustainability, and food safety under conditions of structural
equity. To navigate political, economic and technological uncertainty, Horizon 2 operationalises this
transition through four adaptive tiers:

e Tier 1: Foundational frameworks and multi-actor governance: Codify context-specific
statutory definitions of transparency across all agri-food legislation, embed calibrated ‘do no
harm’ baselines that prevent regressive data burdens on SMEs, and establish funded regional
Food System Participation Hubs to institutionalise balanced, non-corporate representation in
policy monitoring.

e Tier 2: Semantic harmonisation, common taxonomies and sectoral validation: Integrate
fragmented domain ontologies into a unified, machine-readable EU agri-food data dictionary,
validate standardised product descriptors across high-risk commodity value chains (including
olive oil, honey, wine, fresh produce and seafood), and mandate offline data-buffering
standards to overcome rural connectivity deficits.

e Tier 3: Sovereign digital tooling, detection technologies and data governance: Scale low-cost,
open-access diagnostic testing (such as LAMP and DNA assays) via public-interest IP licensing,
co-fund Free and Open Source Software (FOSS) compliance tools with open APIs, and legislate
data sovereignty via European Business Wallets (EBWSs) and privacy-preserving verification
protocols.

e Tier 4: Regulatory calibration, market guardrails and compliance enablement: Enforce
binding regulatory floors for large commercial operators, convert ineffective voluntary
pledges into statutory standards via REFIT evaluation triggers, deploy Data Act model contract
terms and Unfair Trading Practices (UTP) enforcement to prevent unfair data extraction, and
publish plain-language digital compliance toolkits for micro-enterprises.

Information disclosure cannot replace structural reform. Shifting administrative obligations upstream
or relying on consumer purchasing choices to drive systemic change merely shields dominant
commercial actors from accountability. Adopting this roadmap requires European and national
policymakers to anchor digitalisation in regulatory proportionality, data sovereignty and public
scrutiny, ensuring transparency functions as an enforceable instrument of equitable food governance
rather than an administrative routine.
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Appendix A: List of acronyms and abbreviations

Acronym | Full Title / Official Description

AFCO Agri-Food Chain Observatory

Al Artificial Intelligence

AKIS Agricultural Knowledge and Innovation Systems

API Application Programming Interface

B2B / B2C | Business-to-Business / Business-to-Consumer

BCO Broadband Competence Offices

CAP Common Agricultural Policy

CDG Civil Dialogue Group

CEA Circular Economy Act

CEADS Common European Agricultural Data Space

CEF Digital | Connecting Europe Facility — Digital

CMO Common Market Organisation

CSDDD Corporate Sustainability Due Diligence Directive

CSRD Corporate Sustainability Reporting Directive

DAPP Dynamic Adaptive Policy Pathways

DESI Digital Economy and Society Index

DG AGRI Directorate-General for Agriculture and Rural Development
DG CNECT | Directorate-General for Communications Networks, Content and Technology
DG COMP | Directorate-General for Competition

DG ENV Directorate-General for Environment

DG GROW | Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs
DG JUST Directorate-General for Justice and Consumers

DG SANTE | Directorate-General for Health and Food Safety

DPP Digital Product Passport

EEAS European External Action Service

EBW European Business Wallet

ECF European Competitiveness Fund

ECGT Empowering Consumers for the Green Transition (Directive)
EDIH European Digital Innovation Hub

EFRAG European Financial Reporting Advisory Group

EFSA European Food Safety Authority

ERDF European Regional Development Fund

ESPR Ecodesign for Sustainable Products Regulation

ESRS European Sustainability Reporting Standards

EUDR European Union Deforestation Regulation

EUFO EU Observatory on Deforestation

EURL European Reference Laboratory

FOSS Free and Open Source Software

FSDN Farm Sustainability Data Network
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FSFS Framework for Sustainable Food Systems

GDST Global Dialogue on Seafood Traceability

IEB Interoperable Europe Board

loT Internet of Things

JRC Joint Research Centre

LAMP Loop-Mediated Isothermal Amplification

LCA Life Cycle Assessment

MOAH Mineral Oil Aromatic Hydrocarbons

MOSH Mineral Oil Saturated Hydrocarbons

NRPP National and Regional Partnership Plan

OoP Publications Office of the European Union
OSOA One Substance, One Assessment

PO Producer Organisation

PPP Public-Private Partnership

REFIT Regulatory Fitness and Performance Programme
SMC Small Mid-Cap

SME Small and Medium-sized Enterprise

TFEU Treaty on the Functioning of the European Union
UTP Unfair Trading Practice

VS / VSME | Voluntary Standard (for Non-Listed Undertakings) / Voluntary SME Standard
WTO World Trade Organisation
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Appendix B: TITAN pilots

Across the TITAN project, fifteen pilots acted as practical demonstrators deployed across Work
Packages 4 (Food Safety), 5 (Sustainability), and 6 (Health) to evaluate and validate analytical and
digital innovations under operational conditions. By testing solutions such as blockchain-enabled
traceability, rapid molecular diagnostics, predictive Al tools, and consumer-facing applications, they
provide empirical evidence on how to address structural transparency gaps, verify food safety and
sustainability claims, and assess the technical and organisational requirements for broader supply
chain adoption.

WP4: Pilots for food safety

Pilot 4.1a: Demonstration of traceability and authenticity in the olive supply chain

Pilot 4.1b: Development of a traceability system and food safety testing for the presence of
undeclared food allergens

Pilot 4.1c: Microbiology of fermented food products, safety demonstration of food cultures

Pilot 4.1d: Omics and molecular approaches for microbial and chemical quality of long shelf-
life food products

Pilot 4.1e: Real-time & intelligent data sharing for verification of honey and herbs suppliers

WP5: Pilots for sustainability

WP6

Pilot 5.1a: Developing a new traceability tool to help farmers to grow tomatoes more
sustainably

Pilot 5.1b: Developing a new traceability tool to help farmers to grow rice more sustainably

Pilot 5.1c: Development of a common language for growers and purchasers of fruits and
vegetables

Pilot 5.1d: Setting up the supply chain for carbon certificates in almond production

Pilot 5.1e: Improving the transparency in the Vietnamese shrimp supply chain by
implementing digital traceability

Pilot 5.1f: Development of a fully automated inventory system for the hospitality sector

: Pilots for health

Pilot 6.1a: Simple affordable blockchain traceability systems for agri-food SMEs

Pilot 6.1b: Using special anti-counterfeiting QR-codes that use steganography and
cryptography

Pilot 6.1c: 360° Healthy nutritional habits tool for kids

Pilot 6.1d: Impact at looking at food through a single health and sustainability lens — the Sus-
Health index
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