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Context and motivation

Nutrition alone accounts for around 30% of global natural resource use, making it a crucial lever of the
transformation of the agri-food sector (Engelmann et al., 2018). This transformation can be characterised by a
diverse set of innovations (Mukherjee et al., 2025), ranging from new protein sources to circular biomass
systems. However, translating this innovation landscape into actionable and politically viable strategies remains
a major governance challenge (Béné, 2022; Even et al., 2024; Hale et al., 2021; Hohne & Roy, 2021; Schneider et
al., 2023).

Ongoing research on transition management in the agri-food sector identifies a variety of challenges for the
transition and highlights the distributed production side — different to e.g. energy or mobility — in the form of
millions of farmers who all make their own choices on how to produce food, feed or fuel products (Elzen &
Barbier, 2024). Marine food with all their small-scale artisanal fishery people adds to it (Becke et al., 2025; Crona
et al., 2023). From a political perspective however, high-level commitments for the transformation of the agri-
food sector and monitoring will require a certain degree of aggregation which is challenging to achieve across
heterogeneous suppliers, a large variety of food consumption patterns, and diverse innovation types. Could
progress indicators help aggregate and track progress towards sustainability, health, resilience and distributional
effects across this heterogeneity?

Numerous indicator frameworks have emerged to define in practical terms what a healthy and environmentally
sustainable diet should look like (da Silva Vieira et al., 2025). Well-known examples include the EAT-Lancet
Planetary Health Diet (Rockstrom et al., 2025) and the FAO Core Indicators, as well as national approaches like
Sweden’s "Food System Sustainability House" (FAO, 2018; Hansson et al., 2024; Willett et al., 2019). However,
like the original SDG indicator framework, these frameworks usually contain a large number of Key Performance
Indicators (KPIs), making them complicated and difficult for policy makers, firms and investors to use them for
guiding and tracking policy implementation, corporate strategy and investment portfolios.

A similar challenge was successfully addressed in the energy transition. Crucially, the EU’s first Renewable Energy
Directive linked its binding 20% target for 2020 to a single, easily monitored metric (the share of renewables in
final energy consumption) which policy evaluations describe as a key driver of its successful over-achievement
(EU Comission, 2022). Despite early controversies (cost concerns, targeted resistance from opponents), this
target succeeded in creating a common understanding of progress within the energy sector (Franco et al., 2023).

Contrasting these experiences in the renewable and agri-food sector lead to the central question guiding our
workshop: Can a suitable progress indicator be developed for the agri-food sector?

We explored whether a progress indicator could make key aspects of complex system transitions accessible in a
single, tangible metric. Such an indicator could communicate co-benefits (such as improved health, climate
mitigation, biodiversity conservation and restoration, and overall resilience), facilitate communication across



ZMT =S Loh—m WIIT] BERLIN

LEIBNIZ CENTRE

for Tropical Marine Research

stakeholders, make commitments more tangible and thus facilitate effective implementation of policies,
corporate strategies and investment objectives.

To be effective, the indicator should:
e  Track meaningful progress towards agreed transformational objective
e  Be simple enough to engage policymakers, suppliers, producers and consumers
e Reflect multiple benefits like sustainability, health, resilience and global justice without becoming overly
complex
e Enable coordination across policy areas and unlock financing for scaling innovations

Innovations identified within the context of the the Leibniz Lab
A range of innovations in the agri-food sector is currently being explored by the institutes participating in the
Lab. These include for example the following:

= Local and regional food systems (Leibniz Centre for Tropical Marine Research, ZMT; Leibniz Institute of
Vegetable and Ornamental Crops, 1GZ):

ZMT investigates local and regional food systems for coastal communities in the tropical Global South, in
particular through marine food and small and artisanal fishery. While often fragile, ZMT identifies social-
ecological systems that work through participation and local rules, the advancements of Integrated Multitrophic
Aquaculture systems (IMTA), all added by smart data (e.g. Marine Atlas of Peru). Innovations are considered
systemic by addressing both a socio-cultural and a technical perspective. A more circular aquaculture (e.g. using
coffee waste as input for shrimps production) is done too.

IGZ research emphasises the importance of strengthening local and regional agri-food systems through
horticultural innovations that ensure resilient and sustainable production close to consumers. By focusing on
crop diversity, urban farming concepts, and regional adaptation, IGZ contributes to reducing dependency on
global supply chains.

= Use of algae and alternative proteins such as insects (Leibniz Centre for Tropical Marine Research, ZMT;
Leibniz Institute of Vegetable and Ornamental Crops, 1GZ):

ZMT investigates, inter alia, into changing preferences for using algae among school kids and does a range of
analyses related to jellyfish as a resilient yet protein-rich future food. This work is lab-based and, partly,
supported by field work — e.g. on harvesting sea grapes or coastal social-ecological systems.

IGZ investigates novel food sources such as algae, halophytes, and underutilised indigenous vegetable crops to
broaden the food base for future nutrition. These studies aim to create sustainable cultivation systems that
require fewer resources while providing healthy alternatives to conventional protein.

= Circularity bioeconomy (The Leibniz Institute for Agricultural Engineering and Bioeconomy, ATB)

A circular, diverse, innovative and sustainable bioeconomy can produce healthy food from renewable raw
materials. ATB is currently developing and testing climate-smart food production, residue valorisation and
energy-efficient post-harvest systems among others. In particular, ATB has ongoing projects with local and
international partners on alternative foods and feeds based on insects and algae, value chain technologies for
processing and preservation of fruits and vegetables, food safety and certification and digital agriculture and
precision livestock systems.

=  Community-supported agriculture (CSA) (Leibniz Institute of Ecological Urban and Regional Development,
IOER):

Community-supported agriculture (CSA) is a social innovation that builds a direct partnership between producers
and consumers, strengthening local food systems and promoting sustainability. The IOER focuses on the scaling
dynamics of the CSA movement in Germany. They investigate how network formation, strategic collaborations,
and the role of key intermediaries can foster collective growth and resilience. By analysing these relational
structures, our work aims to identify effective strategies to help these vital community-based initiatives scale
while maintaining their transformative potential.

=  Food waste reduction strategies (Leibniz Institute of Vegetable and Ornamental Crops, 1GZ):
IGZ does not work directly to reduce food waste, but indirectly through the recycling of nutrients. The recovery
of nutrients from human sanitary waste and its conversion into safe recycling fertilisers for horticultural
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production reduces the waste of limited natural resources, especially for the critical elements nitrogen and
phosphorus. These innovations are linked to multiple policy objectives: they promote health through improved
nutrition and food safety, support climate goals by reducing greenhouse gas emissions directly or reducing the
energy use, and enhance resilience by strengthening regional value chains and enabling circular resource flows.

=  Sustainable consumption and production (Wuppertal Institute for Climate, Environment and Energy, WI):
Following the vision of the International Resource Panel to decouple well-being from resource consumption, the
WI applies a sustainable consumption and production perspective on agrifood systems. It develops tools to
support competencies and sustainable consumption decisions at the point of sale. It further uses the disciplines
design and social science to develop innovative user-orientated product service systems in transdisciplinary
settings. It also considers production-sided options, e.g. new technologies as the basis for novel food
environments. The sound expertise on sustainability assessment and indicator systems is inherently included in
all of the projects.

What could be potential indicators to gain traction?
During the workshop, we explored a range of potential indicators (types) that could help present and monitor
progress in the transformation of the agri-food sector in a way that is both policy-relevant and communicable.
Emerging from the previously discussed innovations, we identified indicators that could be useful to measure
their progress. These identified indicators include:

e the share of food production that is local, regional, or self-sufficient,

e the share of agricultural output adopting sustainable or regenerative practices,

e dietary diversity scores, dietary trophic scores

e plant-to-animal protein ratios,

e the sustainability or trophic profiles of diets (Lukas et al., 2014),

e percentage of calories that are healthy, climate friendly, biodiversity friendly and safe (Deutsche

Gesellschaft fir Hauswirtschaft e. V., 2024; Heinz et al., 2023; Hunecke et al., 2025a)

e adherence to the Planetary Health Diet (Willett et al., 2019),

e adherence to the “Sustainable & Resilient Diet” (Hunecke et al., 2025b)

e the market share of sustainable or certified food products,

e share of consumers following the planetary health diet/ the Sustainable & Resilient Diet

e share of alternative business models such as farm-to-fork or community-supported agriculture,

e or metrics of food waste reduction and circularity.

These Indicators were then broadly categorised by their position along the agri-food sector’s value chain
(production side, consumer side, or more holistic value chain perspective). It was further noted that certain
indicators emphasise transition by highlighting specific elements directional shifts, such as reductions in food
waste or the food diversity score of diets, whereas others synthesise multiple dimensions, like nutrition,
environmental impact, and affordability into composite measures. These distinctions help clarify whether an
indicator is illustrating current system performance, long-term impact, or the pace of transformation.

Figure 1 maps the identified indicators along these categories. The figure shows the indicators’ position within
the value chain (production, consumption, or broader value chain perspective) and whether whether they
address a single benefit or multiple co-benefits. This helped clarify the strengths and limitations of each indicator
category. For example, production-based indicators connect regional resilience and sustainability but risk
neglecting consumption patterns. Consumer-based indicators may link system-level change to consumption and
dietary behaviours and health outcomes but may overlook structural barriers to adopting sustainable diets.
Value-chain indicators are useful for capturing broad structural shifts but depend on standardised definitions and
harmonised data, which may often not be sufficiently available.
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Figure 1: Example of classification of identified indicators
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Source: Own representation based on the workshop discussions.

Across all types, health-centred indicators emerged as especially promising. Framing health as a central entry
point appears to offer a credible and resonant way to aggregate and communicate multiple co-benefits, including
climate mitigation, biodiversity, conservation, and social equity. Moreover, a health-oriented narrative is often
more accessible to a broader public and may thus support broader political acceptance and engagement.
Participants noted, however, that this would require careful framing and possibly a taxonomy-like structure to
define boundaries (e.g., “do no significant harm” principles) and ensure alignment with broader societal goals
rather than individual lifestyle preferences.

Outlook: Towards a shared metric for agri-food sector transformation

Bringing these strands together, a key insight from the workshop was the importance of clearly distinguishing
between overarching policy objectives and the operational role of indicators in advancing them. While goals like
improving health, mitigating climate change, enhancing biodiversity, and fostering employment provide the
strategic direction, indicators must serve as practical tool translating this ambition into measurable signals that
can guide action, align diverse actors, and enable accountability.

This led to a set of open questions that remain central to the next phase of work:

- lIsit plausible to develop one central indicator, likely health-based, that can effectively capture systemic
co-benefits across the agrifood domain - if some loss of precision is accepted in exchange?

- How should such an indicator be framed within a taxonomy, for example by establishing red lines or
minimum criteria, to ensure it reflects broader environmental and societal goals rather than individual
preferences, and to consider it motivational rather than bashing individual habits?

- What institutional and governance conditions are necessary for such an indicator to gain political
traction and be integrated into decision-making processes?

In light of these discussions, the workshop identified several next steps.

e To assess the existing conceptual and empirical groundwork on food, health, and sustainability
indicators, with the aim of understanding where common foundations already exist and where gaps
remain. To the extent possible this should also reflect the need to align coastal ‘blue’ marine food with
a prevailing terrestrial farm-oriented agenda.

e Developing a health-centred progress indicator that is both robust and broadly communicable.
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e This includes testing its legitimacy and relevance with diverse stakeholder groups (e.g., policymakers,
researchers, and civil society) and exploring how it could be embedded into existing monitoring systems
or sustainability frameworks at national, European, and international levels.

Thus, we aim to contribute towards bridging the gap between innovation and governance by providing a shared
reference point, capable of mobilising support, aligning efforts, and enabling accountability in the transformation
of the agrifood system.
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