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Résumé du projet en francais

Les méthodes de biocontréle qui présentent les plus hauts niveaux de performance économique,
environnementale et sociale sont celles qui s’appuient sur I'action d’organismes bénéfiques déja
présents, ou durablement établis dans les agrosystémes. Ces stratégies présentent des retours sur
investissement pour les agriculteurs qui peuvent atteindre des niveaux >1000:1 alors que celles
basées sur I'introduction d’intrants plafonnent a 20:1.

Paradoxalement, ces méthodes les plus performantes sont aussi celles qui sont les moins
déployées et celles qui bénéficient le moins d’investissements publics et privés.

L’essor de l'utilisation de ces méthodes ne peut s’envisager qu’en mettant en ceuvre une stratégie
concertée, visant a (i) institutionnaliser I'innovation et I'utilisation de ces méthodes et (ii) mettant a
la disposition des nombreux acteurs concernés des modalités d’organisation et des outils leur
permettant de s’approprier, de mettre en ceuvre et de pérenniser leurs démarches d’innovation.
Ce réseau d’infrastructures est congu pour apporter les principales capacités actuellement
manquantes dans le paysage R&l. Il propose des structures appuyant I'innovation organisationnelle
et 'innovation biotechnique, utilisables par les projets de I'axe 3 du grand défi et d’autres dispositifs
nationaux (PARSADA, ASTRAGAL, etc.). Il comporte les composantes suivantes, distribuées sur
3 sites (Bordeaux, Paris, Sophia Antipolis) :

- Site R&I Bordeaux : un centre de ressources et d'expertise, pour familiariser les acteurs
agricoles au diagnostic et a la gestion du microbiote des agrosystémes dans une
perspective de biocontrdle par conservation mobilisant le microbiote déja présent dans les
agrosystéemes.

- Site R&l Paris : Un observatoire indépendant des acteurs et innovations de biocontrdle par
conservation, produisant des métriques et un monitoring pour permettre un pilotage national
de ce secteur d’innovation,

- Site R&l Sophia Antipolis :

- Un centre d’expertise, d’accueil et d'accompagnement pour les acteurs du
biocontrdle par acclimatation,

- Un plateau de caractérisation (moléculaire, morphologique, phénotypage haut-débit)
des macro-organismes pour faciliter le développement et le déploiement des
méthodes de biocontréle par conservation et acclimatation,
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- Un living-lab dédié a I'accompagnement de projets multi-partenariaux et a la
conception de modéles organisationnels facilitant la diffusion et la pérennisation
d’innovations organisationnelles collectives et/ou territoriales. Ce living-lab propose
également un soutien méthodologique organisationnel a I'ensemble des autres
composantes des sites de linfrastructure.

Les 3 sites et les membres du réseau s’associeront par ailleurs pour concevoir une organisation
nationale rassemblant les acteurs du biocontréle par conservation dans un réseau favorisant
'échange de connaissances et outils. lls travailleront également a I'appui du réseau a une structure
de type fondation pour sécuriser la trajectoire a long-terme du réseau d’infrastructure.

Ses impacts attendus sont :

e la création d’'une communauté R&l diversifiée et fortement engagée dans I'innovation sur
ces stratégies de biocontrole les plus performantes,

e La démultiplication des initiatives de biocontréle par conservation et par acclimatation :

o Le lancement et le soutien en routine de 50 projets ou actions territoriales de
biocontrble par conservation par an (multiplication par 10 par rapport a I'estimation
actuelle), y compris sur le biocontrdle par conservation microbien.

o Le lancement en routine d’un programme d’acclimatation par an (fréquence 5 fois
supérieure a l'actuelle), contre des bioagresseurs invasifs, avec une priorisation et
un co-investissement planifié de fagon concertée entre les parties prenantes.

e La mise a disposition des acteurs de [linnovation dun tissu de structures
d’accompagnement et d’outils permettant un soutien de ce secteur d’'innovation.

e En conséquence, un apport significatif du levier biocontréle aux programmes nationaux et
européens portant sur la transition agroécologique, via 'augmentation du déploiement de
méthodes a forte performance économique, environnementale et sociale.

Le montage et les premiers pas de ce réseau mobiliseront pendant 5 ans 12 partenaires, dont 2
établissements de recherche, 2 établissements d’enseignement supérieur et de recherche, 3
instituts techniques agricoles (apportant des outils a diffuser en multi-filieres), 1 centre technique,
3 associations a I'interface agriculture / protection de I'environnement et une PME.

Summary

Biocontrol methods that achieve the highest levels of economic, environmental, and social
performance rely on the action of beneficial organisms that are already present or sustainably
established within agroecosystems. These strategies offer return-on-investment ratios for farmers
that can reach levels >1000:1, whereas those based on the introduction of inputs are capped at
20:1.

Paradoxically, these most effective methods are also the least widely deployed and receive the
least public and private investment.

The expansion of these methods can only be envisaged in the present French context through the
implementation of a coordinated strategy aimed at (i) institutionalising innovation and the use of
these methods, and (ii) providing the many stakeholders involved with organisational frameworks
and tools that enable them to adopt, implement, and sustain their innovation approaches.

This infrastructure network is designed to provide the key capacities currently lacking in the French
R&I landscape. It offers structures supporting both organisational and biotechnical innovation,
available to projects under Axis 3 of the Grand Challenge and other national initiatives (PARSADA,
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ASTRAGAL, etc.). It consists of the following components, distributed across three sites (Bordeaux,
Paris, Sophia Antipolis):

- Bordeaux R&l site: A resource and expertise centre to familiarise agricultural stakeholders
with the diagnosis and management of agroecosystem microbiota from a biocontrol
perspective, leveraging resident microbiota conservation.

- Paris Observatory site: An independent observatory of biocontrol stakeholders and
innovations through conservation, producing metrics and monitoring to enable national
steering of this innovation sector.

- Sophia Antipolis R&l site:

- An expertise, hosting and support centre for stakeholders involved in establishment
biocontrol.

- Acharacterisation platform (molecular, morphological, high-throughput phenotyping)
for macro-organisms, facilitating the development and deployment of conservation
and acclimatisation-based biocontrol methods.

- A living lab dedicated to supporting multi-partner projects and designing
organisational models that facilitate the dissemination and long-term adoption of
collective and/or territorial organisational innovations. This living lab also provides
methodological and organisational support to all other components.

Furthermore, the three sites and network members will collaborate to design a national organisation
bringing together conservation biocontrol stakeholders in a network that fosters knowledge and tool
exchange. They will also work towards supporting the network with a foundation-type structure to
secure the long-term trajectory of the infrastructure components.

Expected impacts include:

- The creation of a diverse R& community highly engaged in innovating these high-
performance biocontrol strategies.

- A significant increase in conservation and acclimatisation-based biocontrol initiatives:

- The routine launch and support of 50 conservation biocontrol projects or territorial
actions per year (a tenfold increase compared to current estimates), including
microbial conservation biocontrol.

- The routine launch of one acclimatisation programme per year (a fivefold increase
compared to the current frequency) against invasive bio-aggressors, with
prioritisation and co-investment planned in a coordinated manner among
stakeholders.

- The provision of a network of support structures and tools for innovation actors, enabling
sustained development in this innovation sector.

As a result, biocontrol will contribute significantly to national and European programmes on
agroecological transition, through the increased deployment of methods with high economic,
environmental, and social performance.

The establishment and initial development of this infrastructure network will involve 12 partners over
five years, including two research institutions, two higher education and research institutions, three
agricultural technical institutes (providing multi-sector tools), one technical centre, three
associations at the agriculture/environmental protection interface, and one SME.
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1. Objectives and justification of the infrastructure component

1.1. Structural weaknesses and identified needs justifying the
creation of the infrastructure

Crop protection methods based on the action of resident or long-term established organisms are
those offering the best cost-benefit ratios to farmers (Bale et al., 2008; Naranjo et al., 2015). These
methods fall under conservation biocontrol and establishment biocontrol.

Conservation Biocontrol (CBC) involves promoting biocontrol beneficial organisms (i.e., natural
enemies of crop pests, weeds, and pathogens) already present in agroecosystems by restoring the
conditions and resources (habitat, food resources) essential for their development, and by attracting
them into crop fields to promote biocontrol services. This approach has been initially developed for
controlling arthropod pests by providing alternative food resources (e.g., floral resources) and
creation of refuges in agricultural systems (Gurr et al.,, 2017; Gontijo, 2018). CBC has been
successfully implemented abroad at territorial scales, reducing insecticide use by up to 90% while
maintaining or even increasing yields (Van Rijn, 2018; Paulin et al., 2020).

Since CBC does not rely on introducing biocontrol products, it poses minimal risks to non-target
biodiversity. Instead, it offers additional environmental benefits, including biodiversity conservation
and the promotion of other ecosystem services beneficial to agriculture, such as pollination, soil
conservation, and water resource management.

Establishment Biocontrol (EBC) involves introducing an exotic auxiliary organism into an area
colonised by an invasive pest, to establish it permanently to provide sustainable regulation of pest
populations. This strategy offers the highest cost-benefit ratio for farmers (ratios exceeding 1:1000).
Once the biocontrol auxiliary becomes permanently established, it delivers regulation services
without recurring costs, potentially resolving issues entirely (e.g., the recent case of the chestnut gall
wasp in France'.

Both methods share common technical and organisational challenges. Biologically, they rely on
managing populations of organisms in long-term interaction with the agroecosystem.
Organisationally, they generate significant value per hectare but in a form not captured by current
structures in the agricultural sector, which are predominantly focused on product business models
implying sales of crop protection products. Bishops et al. (2009)? underline the need for developing
business model for biodiversity-and-ecosystemic-service-based activities. Both EBC and CBC are
at the cross of biodiversity and ecosystemic services. As such, deploying CBC and EBC requires
new stakeholders and organisational models yet to be invented, developed, and institutionalised.

Despite having the best cost-benefit ratios for farmers, these two methods paradoxically attract the
least public and private investment. This is due to historical reasons (not integrated into post-war
agrochemical systems), structural issues (lack of dedicated structures or programmes for these

"https://www.inrae.fr/actualites/combattre-gue pe-guepe-succes-torymus-sinensis-lutte-contre-cynips-du-chataignier

2 Bishop J, Kapila S, Hicks F, Mitchell P, Vorhies F. New Business Models for Biodiversity Conservation. Journal of Sustainable Forestry.
2009;28(3-5):285-303. doi:10.1080/10549810902791481
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organism-based methods, unlike support structures for the inputs' production industry), as well as
the challenges of changing field practices, among others.

We identify several critical weaknesses or gaps currently hindering the growth of these strategies.

Technological and Technical Challenges

Gap 1. Lack of tools supporting professionals in deploying conservation BC strategies.
Digital tools for management and decision-making in agriculture have primarily been developed by
machinery manufacturers and input suppliers. This precision agriculture approach has mainly
focused on large-scale crops with a conventional orientation towards optimising production. Within
the problem/solution framework adopted by these tools, conservation and establishment biocontrol
methods are largely overlooked.

As a result, the need for dedicated tools is significant, both at the biotech level (e.g., databases of
plant/pest/auxiliary associations, monitoring indicators, etc.) and the organisational level (e.g.,
communication tools, knowledge sharing, regulatory information, etc.).

Gap 2. Conservation biocontrol strategies leveraging micro-organisms must be expanded.
Conservation biocontrol through microbiota management and landscape design is a relatively recent
concept (Bartoli et al., 2020; French et al., 2021). It is part of three emerging microbiota management
strategies in plant protection: (i) Inoculating microbial consortia to restore or enhance the protective
functions of microbiota; (ii) Developing plant varieties that associate with protective microbiota; (iii)
Adopting agroecological practices and infrastructures to strengthen the protective resident
microbiota (French et al., 2021).

Gap 3. Professional stakeholders lack infrastructure and support to initiate EBC operations.
Due to the use of exotic organisms, establishment biocontrol requires:

Quarantine infrastructure for organisms,

Equipment and expertise for organism characterisation,

Expertise in experimental design and data interpretation to assess unintended risks and

prepare authorisation requests for state agencies.
In France, such infrastructure is extremely rare (all establishment biocontrol programmes over the
past decade relied on a single facility in Sophia Antipolis - INRAE) and becomes saturated as soon
as two programmes run simultaneously. Furthermore, these facilities are not currently accessible to
external stakeholders.

Gap 4. Access to diagnostic and species identification for microbial or macro-organisms is
insufficient.
All biocontrol strategies including EBC and CBC require functional biodiversity characterisation:

e |dentification of pest targets to select the appropriate natural enemy to release or promote,
Identification or characterisation of the most effective natural enemy populations,
Diagnosis of commercial targets and auxiliaries to analyse method failures,
Monitoring of natural enemies and pests in the field to design tailored CBC strategies,
Identification of rare or exotic pests to anticipate applicable biocontrol methods, etc.
The subsequent demand for identification and characterisation is vast and comes from a diverse
range of actors, including producer groups, public research organisations, and advisory bodies.
Despite advancements in scientific knowledge, the lack of simple and reliable characterisation
facilities accessible to a wide audience has persisted for over 20 years.
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Organisational Challenges

Gap 5. Conservation and establishment biocontrol strategies are not institutionalised.
Conservation biocontrol is insufficiently used and lacks visibility and accessibility to farmers,
extension services and funding bodies. It is often wrongly perceived as a long-term and low efficiency
method, partly because it requires a territorial organisation and cooperation among stakeholders to
achieve effective pest control levels.

Establishment biocontrol, by contrast, has been treated as a secondary and minor technique.
Political and scientific discussions typically occur once an exotic invasive pest species is established
and damages crops. This reactive approach leads to limited anticipation, few projects, and
inadequate post-introduction monitoring. Given the increasing rate of unintentional species
introductions globally due to human activity, we propose allocating appropriate resources, follow-
ups, and management to this strategy.

In both cases, clear support is lacking to coordinate better the stakeholders involved in the
deployment of these strategies—agricultural producers, researchers, seed and input suppliers,
advisors, and others.

Gap 6. Conservation and establishment biocontrol actions lack usage metrics, community
identification, and stakeholder coordination.

In research and development, conservation biocontrol has been addressed either with a product-
focused approach, such as service plants, or with a landscape-focused approach, such as
biodiversity effects of landscape infrastructures. These perspectives often neglect integration—
either sidelining landscape considerations into agriculture or reducing farming to one of the many
objectives within landscape-focused projects.

Despite successful examples abroad (e.g., the Netherlands, Germany, UK), France has yet to
implement area-wide conservation biocontrol actions. These successes demonstrate that
implementing conservation biocontrol requires a fundamentally different approach from current
product-oriented development and distribution models (Van Rijn, 2018; Paulin et al., 2020), and
thereby dedicated coordination/animation structures for professional stakeholders.

Gap 7. Conservation biocontrol stakeholders lack structures for connecting, sharing
knowledge, and driving collective action.

Unlike product-based biocontrol methods supported by coordination structures (e.g., industry
syndicates, public-private biocontrol consortia), conservation biocontrol has limited visibility for
farmers, biocontrol innovation advisors, and public authorities. The lack of expertise-sharing
networks and investments hinders the development of suitable tools and knowledge.

Gap 8. Disruptive business models are needed to scale up establishment and conservation
biocontrol methods.

Based on global value chains and product-oriented approaches, the dominant crop protection
industry model is ill-suited to the living organism nature of biocontrol agents, which face production,
storage, and transport constraints (Eilenberg, 2006; Bertrand et al.,, 2022). Addressing these
limitations requires business models adapted to the properties of biocontrol strategy (Boutet &
Parmentier-Cajaiba, 2022; Parmentier-Cajaiba, 2024).
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1.2. Functions, capacities and services offered by the
infrastructure component in its mature form

The following infrastructure components aim to provide functions, tools, and services to support the
deployment of conservation and establishment biocontrol strategies (Table ).

Observatory for Conservation Biocontrol Activities and Actors in France

e |dentify, map and monitor stakeholders implementing CBC activities in France,

e Track CBC activities (projects, regional or territorial initiatives, actions by associations or
collectives, etc.) underway in France.

e Produce, monitor, and disseminate CBC usage metrics based on these isolated initiatives in
France (e.g., number of stakeholders, area coverage, crops, key practices).

e Evaluate the positive and negative economic, social, and environmental impacts of CBC.

Resource and Exchange Centre for Microbiota-Mediated Conservation Biocontrol

e Familiarise, via participative and Do-It-Yourself activities, professionals in the viticultural
sector with tools and methods for plant and soil microbiota diagnostics.

e Develop indicators and software interfaces for microbiota diagnostics that are tailored to the
needs of professionals in the viticultural sector.

e Disseminate knowledge about the microorganisms that are key to grapevine health through
a dedicated web application.

e Co-develop pilot projects aimed at strengthening the resident microbiota that protect vines
against airborne diseases through the implementation of agro-ecological infrastructures.

Resource and Expertise Centre for Establishment Biocontrol

e Enhance French structure capacities to run up to 6 establishment biocontrol (EBC)
programmes simultaneously led by the public sector (in partnership with private sectors) and
host up to 4 additional programmes initiated by private sector and requiring support
(particularly in the early stages of the programmes, when importing and characterising exotic
biological material in confined environments, regulatory procedures, etc.).

e Transfer expertise to third-party stakeholders for large-scale deployment steps of EBC or for
occasional reintroductions post-EBC carried out autonomously within the territory.

e Provide expertise, advice, support, training, and tools for stakeholders wishing to implement
establishment biocontrol programmes.

Coordination and Prioritisation Hub for Establishment Biocontrol Activities
Promote the creation of an intersectoral coordination and prioritisation entity involving private
stakeholders, academic and applied research, environmental protection associations, and State
services. This entity would aim to:
e Prioritise the allocation of resources among EBC actions desired by sectors and territories,
e Establish an organisation to facilitate and rationalise co-financing of EBC programmes
between private and public stakeholders,
e Design actions that pool efforts at national and European levels.

Organisation of Conservation Biocontrol Stakeholders
Unlock the development of CBC in France, gather energies and knowledge, work to the actual
accessibility to farmers of resources and help to implement the method.
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Identify and unify a network of conservation biocontrol (CBC) stakeholders.
Gather knowledge, identify gaps, and produce communication and formation supports to
contribute to the democratisation of CBC.

e |dentify the typology of stakeholder networks capable of operationalising viable, long-term
business models.

e Tailor territorial strategies based on cropping systems, target pests, environmental
characteristics, farm profiles, and the typology and dynamics of territorial actor networks.

Characterisation Platform for Macro-Organisms in Conservation and Establishment
Biocontrol
e Address the critical lack of access to macro-organism characterisation capabilities for
conservation and establishment biocontrol methods, a dedicated structure is proposed. This
centre aims to offer expertise, tools, and sustainable services to academic and non-academic
stakeholders requiring identification or characterisation of pest and beneficial macro-organisms.
e Provide expertise and tools will focus on:
o Molecular & morphological characterisation (DNA barcoding, genotyping, optical tools).
o Advanced phenotyping via video tools
e This initiative aims to unlock biocontrol opportunities hindered by slow or inaccessible organism
identification processes. It particularly supports less connected actors (e.g., associative groups
or farmer collectives), who often pioneer innovative and potentially high-performing economic
and environmental pest control solutions.

Support Hub for Multi-Partner Territorial Projects Promoting the Emergence of New

Organisational Models for most sustainable Biocontrol & Biostimulation methods

e Create a space for exchange, experimentation, and modelling, relying on research-practice
interactions as key to develop innovative organisational and business models to fuel the diffusion
of most sustainable biocontrol & biostimulation methods.

e Propose tailored support pathways for multi-stakeholders projects from different backgrounds:
farming (producer organisations, sectors, territories, chambers of agriculture), local actors (local
authorities, associations, chambers of commerce, communities), as well as engaged
entrepreneurs or researchers and so on.

e Develop a resource, tools, and knowledge centre to facilitate and accelerate the creation of
organisational and business models by French stakeholders.

e Propose new designs of innovation support framework to public and private investors,
adapted to sustainable BC and BS methods and maximizing long-term reliability of new
innovation actors.
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Table I. Functions and objectives of each component of the infrastructure, to promote biocontrol methods with the highest cost/benefit ratio for farmers,
and how they respond to technological/technical and organisational challenges.

Establishment BC | Conservation BC | Microbial Conservation BC PlantBios Organisational
centre national Conservation  BC | observatory platform innovation
organisation Centre living-lab
Type of strategy | Establishment BC Conservation BC Conservation BC, | Conservation BC Conservation BC, | Conservation BC,

concerned: Biostimulation (BS) Establishment BC | Establishment BC,
BS with resident
organisms
+++ [Technological, | + [Technological]: | ++ [Organisational]: ++

Gap 1 - Lack of
support tools for
conservation

Organisational]:
Resource  exchange

Integration of

organism

Identification of actors,
facilitating dissemination

[Organisational]:
Embedding know-

biocontrol centre and ad hoc tool | characterisation tools | within identified networks how for
creation to guide | into support tools. and integrating their stakeholder
stakeholders in interests. support in
deploying and implementation
sustaining strategies.
conservation BC
strategies.

Gap 2 - + [Organisational]: | +++ [Technological, | + [Organisational]: +

Microbial Integration of | Organisational]: Monitoring initiatives [Organisational]:

conservation BC microbial Centre for expertise, | related to microbial Support for

to be developed conser_vation BC_into resources, and | conservation BC. microbial_

and collective actions, | exchange. conservation BC
strategies, and | Awareness-raising, initiatives requiring

disseminated

discussions. training, and hosting innovative
initiatives to promote organisational
the benefits and tools models.
of microbial
conservation BC.
Gap 3 - Lack of | +++ [Technological]: ++ ++
infrastructure to | Expertise and [Technological]: [Organisational]:
launch resource centre for Permanent and | Permanent and
establishment launching, hosting, local support for | local support for
BC programmes and supporting activities at the | activities at the
establishment BC dedicated dedicated
programmes. establishment establishment
centre. centre.
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Gap 4 - Limited
accessibility to
diagnostic and
identification
tools
organisms

for

++ [Technological]:
Onsite expertise and
support by the
macro-organism
characterisation
plateau and service

++ [Technological]:
Access to and
awareness of
microbiota diagnostic
tools.

+++
[Technological]:
Access to
characterisation
tools for macro-
organisms used in
BC.

Gap 5 - Lack of
institutionalisati
on

+++
[Organisational]:
Structure  involving
national and
European

stakeholders.

+++
[Organisational]:
Exchange and
initiative structure

connecting public and
private BC actors and
stakeholders.

++ [Organisational]:
Awareness-raising
and engagement of
stakeholders on CBC
using microbes.

+++ [Organisational]:
Dissemination of
quantitative  information
on usage and
eco/environmental/social
performance of methods.

++
[Organisational]:
Support for public
& private
stakeholders to set
organisational
models suited to

their needs.

Gap 6 - Critical +++ [Organisational]:
lack of usage Conservation BC
metrics and observatory producing and
actor mapping publishing metrics.
Gap 7 - Lack of +++ ++ [Organisational]:
collective [Organisational]: Contribution to connecting
exchange and Exchange and identified actors.
coordination initiativte_z sErlycturs

connecting public an
structureg for private BC actors and
conservation BC stakeholders.
Gap 8 - Lack of | ++ [Organisational]: + [Organisational]: 4+

reflection and
support for
necessary
organisational
models

Structure for
prioritising and co-
investing in
establishment
programmes.

Participatory and
open reflection on
organisational

innovations suited to

the needs of
stakeholders in
microbial

conservation BC.

[Organisational]:
Living-lab-type
structure to bring
together interested
actors.
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1.3. Operating procedures and sustainability of the infrastructure
component in its final/mature form

1.3.1. Operational exchanges between infrastructure components

The infrastructure will be localised in Sophia
Antipolis, Bordeaux and Paris.

The global network, composed of three sites,
operates under a shared governance
structure and a unified program, both in
technical aspects, coordination, and
dissemination.

Each site is further connected to key actors,
either because they connect the site to
Nice — sophia Antipolis  COMplementary  stakeholders networks or
R&l site provide tools for the network.

CBC

. Independent
/ . Observatory

/ Bordeaux
Microbial CBC Centre

SN

@ The governance, and the dedicated WP1
enable common activites and decision-

making among the three sites and with the connected partners.
A common entry point and coordination group, with a full-time dedicated network manager, will be
created to strongly connect the network.

Users of the network will often use more than one infrastructure, as they display complementary
expertise and equipment offers.
Moreover, the structures display strong dependencies:

Dependency of all structures vs the business model living-lab of Sophia Antipolis, owning the
expertise and tools in management sciences and sociology.

Strong links between the Bordeaux Microbial CBC centre and the CBC observatory and future
national CBC organisation, focusing on the same type of strategy but mobilizing different types
of organisms and technological tools.

Dependency between observatories providing strategic steering capacities and
Innovation/Support operational hubs using the data from the observatory, and providing it with
operational data.

1.3.2. Operating procedures within each structure

Observatory of French Conservation Biocontrol Activities and Actors (Paris)

The creation of this observatory aligns with environmental, social, and economic challenges, with
the aim of determining:

What methods are farmers using to implement conservation biocontrol?

Where are these methods used in France, with which stakeholders?

What are the environmental, economic, and social impacts of these methods?

How do these methods affect the diversity, abundance, and proportions of key species?
How do these species, in turn, affect the quality and/or quantity of crop production?

aobkwbd=~
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6. How are ecosystem services impacted?

The first task of this observatory aims to identify and bring together farmers using the diversity of
conservation methods. The starting point will be the network of Pollinis, LPO (Ligue de Protection
des Oiseaux) and Solagro contacts, who already have links with several other farmers committed to
sustainable farming practices. This network will then be expanded through the identification,
recruitment and integration of new members. The observatory will map and analyse the actors,
connected stakeholders and their practices. Continuous data analysis will be performed with the
public research team of the network (INRAE, Institut Agro).

Methods used by the mapped actors will be analysed. Voluntary actors will have their methods
analysed via a qualitative survey comprising long, in-depth interviews and detailed observations. An
analysis grid with over 50 criteria has already been developed by the Pollinis network to assess the
farming practices of network members. Through this survey, the observatory will seek to understand
whether these methods are effective and sustainable, and to assess the level of awareness among
farmers of ecosystemic services (pollination, soil quality management, etc.) enhanced by
conservation biocontrol practices.

On a subset of the mapped farms, analyses will be continuously carried out to study links between
practices, conservation biocontrol methods, ecosystem services and local functional biodiversity:

e The methods used by farmers will be analysed in relation to the specific characteristics of farms
(soil and climate conditions, types of crops, etc.)
On-farm ecosystemic services will be estimated, including pollination services and pest control.
On-farm communities will be characterized for biodiversity (soil communities, arthropods, birds,
etc.).

Analyses of these data will aim to:

e |dentify the optimal conditions for using CBC methods according to farm characteristics and local
biodiversity.

e Evaluate the positive or negative impacts of the CBC methods on the ecosystem services of
pollination, pest control and local biodiversity. These services are essential to agricultural
production and are likely to be the subject of a great deal of research over the coming decades
(World Resources Institute, 2005).

e Contribute to the research on the relationships between functional biodiversity and ecosystem
services such as pollination (Kleijn et al., 2015; Garibaldi et al., 2013; Winfree et al., 2018) and
pest control (Letourneau et al., 2009).

The information gathered (mapping of actors, mapping of activities and methods, data available on
farms, practices and biodiversity) will be integrated into a database accessible via a web interactive
map. This will enable the information collected to be clearly displayed and easily navigated. The data
will be systematically published and freely available to the public bodies in charge of biocontrol
innovation support strategies.

The observatory and the national organisation to be collectively designed and created in DURABICs
share the goal of providing evidence of CBC practices' environmental, economic, and social benefits,
contributing to knowledge creation by identifying, improving, and validating innovations. EAT and the
POLLINIS network, in collaboration with public partners, will contribute to the observatory's success.
EAT and POLLINIS can also network actors through its extensive support base (1.5 million people)
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and prior projects. It offers expertise in agronomy, entomology, plant-pollinator interactions, ecology,
and social sciences. Furthermore, EAT, POLLINIS and the other associations and public institutions
of DURABICs have the ability to disseminate knowledge and information from the project widely, to
both agricultural and environmental audiences.

Role of Partners

European Agricultural Transition (EAT) association: new association specifically created by the
Pollinis network to conduct research and innovation on sustainable crop protection methods, with
the creation of the independent observatory as first project.

POLLINIS and INRAE: Logistical support, specialised expertise, human resources, and guidance.
The association POLLINIS keeps separated from the future DURABICs consortium agreement to
respect the commitment of independence with respect to public and private stakeholders stated in
its statutes. However, POLLINIS will be a tight collaborator of DURABICs all along the project.

Université Cbte d’Azur: Understanding socio-organisational contexts, innovation expertise
(sociology of innovation, organisational innovation), and legal/financial guidance.
Scientific Coordinator: Alexandre Barraud (EAT, alexandreb@pollinis.org).

Sustainability of the Observatory. This project aims for long-term sustainability through the
creation of a farmer network, supported by EAT, POLLINIS, and its network.. EAT will operate on a
funding model combining membership fees, sponsorships, and participation in publicly and privately
co-funded research and innovation projects. POLLINIS's network resilient economic model, based
on numerous small donations, ensures the network's sustainability beyond the project's duration.

Resource and Exchange Centre for Microbiota-Mediated Conservation Biocontrol

(Bordeaux)

The centre will be located in the SAVE research unit (Vineyard Health and Agroecology) in the
INRAE research centre in Bordeaux, France. Once established, it will provide three types of services
to professionals in the viticultural sector:
e A place for knowledge exchange about the microbiota of vineyard ecosystems, where
scientists and professionals can meet and work.
e A diagnostic service of the disease-protecting microbiota found in vineyard ecosystems,
based on rapid and precise molecular tools and software co-designed with users.
e An advisory service on farming practices and agro-ecological infrastructures to be
prioritised to strengthen the microbiota that protect grapevines against airborne diseases.

These new services will be based on the results obtained in the PPR-CPA VITAE project
('Cultivating the grapevine without pesticides', 2020-26, 2.9 M€, PI: Frangois Delmotte, WP leaders
on microbiota management: Corinne Vacher and Simon Labarthe), the MicroMod project
(‘MicroMod : microbial ecology models for biocontrol solutions in plant health’, 2024-2029, 210k€,
Pl: Simon Labarthe) and the PARSADA GetUp project (‘Managing the grapevine microbiota to
control downy mildew', 2025-2030, 4.9 M€, PI: Corinne Vacher). The centre will allow the rapid
transfer of results to professionals in the viticultural sector.

The typical user journey will be as follows:
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e Step 1: Welcome professionals to the centre’s offices for an initial consultation. Experts
will address professionals’ questions and expectations for microbiota management in vineyard
ecosystems. To this aim, an educational app (similar to the INRAE E-phytia app) on vineyard
microorganisms will be developed and enriched during the project, compiling existing knowledge
on the biology, ecology and impact of some key microorganisms?®, as well as microbial culture
photographs taken during the VITAE project. Discussions on microbiota management options
will be informed by the GetUp project.

e Step 2: Provide kits and protocols for sampling plant and soil microbiota in vineyard
ecosystems. The Do-lt-Yourself kit will include consumables (e.g. sterile bags and tubes,
gloves) and, if necessary, borrowed equipment such as a cooler and sieve. The sampling
protocols, which will be easy to apply and illustrated by a professional graphic designer, will be
a deliverable of the GetUp project (transfer activity AT1).

e Step 3: Analyze microbiota in samples returned by professionals. Diagnosis will focus on
the abundance of key microorganisms, that are indicative of vine susceptibility to airborne
diseases* either because they directly impact disease development or because their abundance
correlates with environmental conditions favouring disease spread. The diagnosis will use two
molecular tools: (1) a metabarcoding approach to characterise the whole resident microbiota,
implemented on existing sequencing facilities (PGTB in Bordeaux or GenoToul in Toulouse,
France); (2) a high-throughput gPCR approach to precisely quantify the abundance of the target
microbial indicators, using the Fluidigm BioMark device from the ‘Biocontrol To Grape’ facility
(BC2Grape facility at SAVE, Bordeaux, France). The latter is faster and more cost-effective than
the non-targeted approach and will eventually become the primary diagnostic tool.

e Step 4: Co-design pilot projects to promote protective microorganisms through agro-
ecological practices and infrastructures. Professionals will receive recommendations on the
in-field farming practices (soil tillage, cover crops, ...) and off-field infrastructures (hedgerows,
grassland) they would like to implement on their farm, for their potential to promote disease-
protective resident microbiota, and alignment with stakeholders’ objectives..

This innovative approach to biocontrol of airborne diseases (in particular downy mildew) is expected
to generate a great deal of interest among winegrowers, especially since all the active compounds
currently used against downy mildew are on the European list of potentially restricted substances.
Located at the INRAE research centre in Bordeaux, the microbial CBC centre will initially work with
wine growers in the Nouvelle-Aquitaine region. This region comprises 13,000 vineyards
concentrated around Bordeaux and Cognac. The first pilot projects will be carried out with Bordeaux
vineyards already heavily involved in the agro-ecological transition, some of which have well-
established collaborations with the SAVE research unit (e.g. Chateau Montrose, Cheval Blanc).
Strong interest is also expected from Cognac winegrowers in the Hennessy group, which is involved
in the GetUp project. Depending on the results and data availability, the advisory service may be
extended to other French winegrowing regions and even to other diseases and pests.

The centre will be supervised by a local steering committee, which is expected to include the
following members (1) Corinne Vacher is research director at INRAE-Bordeaux, deputy director of
the SAVE (Vineyard Health and Agroecology) research unit and coordinator of the GetUp project.

3 Fournier, P., Pellan, L., Barroso-Bergada, D., Bohan, D. A., Candresse, T., Delmotte, F., ... & Vacher, C. (2022). The functional
microbiome of grapevine throughout plant evolutionary history and lifetime. In Advances in Ecological Research (Vol. 67, pp. 27-99).
Academic Press.

4 Fournier, P., Pellan, L., Jaswa, A.,...& Vacher, C. Revealing microbial consortia that interfere with grapevine downy mildew through
microbiome epidemiology. Environmental Microbiome, in revision
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She leads the "Grapevine Microbiome" team at SAVE; (2) Adrien Rusch is a research director at
INRAE-Bordeaux and an expert in biocontrol, biodiversity and ecosystem services, particularly
focusing on pest control. He leads the "Biodiversity" team at SAVE; (3) Simon Labarthe is a
Research Director in the INRAE Mathematics Department; he belongs to a joint INRAE-INRIA team
(PLEIADE) based in Bordeaux and specialised in modelling interactions within microbiomes. He
contributes to several major projects on the development of biocontrol in viticulture (VITAE, MISTIC,
GetUp); (4) Marie-Cécile Dufour is a research engineer at INRAE-Bordeaux. She manages the
'‘Biocontrol to Grape' (BC2Grape) facility dedicated to the evaluation of biocontrol products against
vine diseases and pests. She is an expert in gPCR microfluidic chips and has contributed to the
development of several chips targeting vine defence genes or micro-organisms of interest. The local
steering committee will meet monthly at SAVE with the engineers hired to run the centre.

The microbial CBC centre will generate data on microbiotas associated with grapevines, vineyard
soils and permanent and temporary agro-ecological infrastructures (e.g., cover crops, hedges,
agroforestry). These data will be stored on the storage server funded by the GetUp project (Action
AA3). Unlike the GetUp project data, the data generated by the centre diagnostic activities will not
be disseminated through public repositories. The microbiota data will remain confidential, with
ownership shared between INRAE and the vineyard owners. This arrangement will allow the centre
to establish ownership of a database linking agro-ecological infrastructures with the abundance of
disease-protecting microorganisms. This unique, private database will be crucial to the business
model that will be developed for the centre in collaboration with the Sophia Antipolis R&l site.

Sophia Antipolis Sustainable Biocontrol Research-Training-lnnovation Site

The coordination and main infrastructure site of DURABICs will be located in the Sophia Antipolis
technopole (Alpes Maritimes, France). Université Céte d’Azur has developed the capacities of
this site for the last 5 years to provide to biocontrol R&l actors a unique environment for developing
sustainable innovations, through:

- High research capacities and expertise (>100 staff members working on biocontrol R&l)
and interdisciplinary expertise onsite: notably between biology, ecology, sociology and
management science

- Onsite Training programmes specifically designed to fit DURABICs priorities (Professional
licence level, Msc, PhD) offering training facilities and contents, as well as a pool of future
professionals for a range of R&I activities in biocontrol and agroecological crop protection

- Partnership and innovation capacities, with a freshly renovated building equipped to
welcome young private organisations (with office and lab space).

This site will be a privileged context to welcome or create R&l organisations, hence supporting the
goals of the Grand Défi Axis 3.

The site will host or impulse the following structure components:

Platform for the Characterisation of Macro-Organisms of Interest to Facilitate the
Development and Deployment of Conservation and Establishment Biocontrol

The platform will be located in Sophia Antipolis. It will provide to biocontrol stakeholders:
- A widely accessible service, named “IDMABIO”, enabling users to send samples and get a
characterization and identification at the scientific state-of-the art quality,
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- Three connected technical platforms available to host and accompany users willing to
characterize their macro-organism samples:
- Optical characterization platform
- Videophenotyping platform
- Genetic characterization and bioinformatic platforms

The planned entry points to the platform are:

- Users interested in sending samples to get species identification may contact directly the
IDMABIO service and follow the IDMABIO client pathways,

- Users without clearly defined needs or requiring detailed characterization will be redirected
by the national DURABICs network coordination to the Sophia R&I site. The Sophia R&l site
coordination team will assess their needs and propose the most adequate tools, services or
collaboration/partnership modalities with the components of the infrastructure. For instance,
users may have needs for macro-organism identification in the context of collaborative
projects and may participate in the living-lab on organisational innovation.

The main expertise and tools provided will be:

- DNA characterization of macro-organisms: from simple DNA barcoding using classical
markers such as COl, 28S and ITS (Sanger or Minlon sequencing) to SNP and microsatellite
genotyping for intraspecific characterisations.

- Morphological characterization, on a platform equipped with the full range of optical tools with
associated local entomological expertise.

- Video-phenotyping of macro-organisms on a dedicated platform with original phenotyping
equipment and image and video capturing devices, and automated analysis capacities

Data Management within the Structure
In terms of data sharing and dissemination:

For service provision, characterisation data will belong to the clients, under a service contract
framework (publication in NCBI databases will be systematically proposed and encouraged).

In collaboration mode, data will be published (following any necessary embargo periods during
regulatory or development project confidentiality phases).

Non-confidential metadata and summary data (e.g., identified taxon types, resolved taxonomic
confusions, descriptions of new species, causes of success or failure in biocontrol methods) will
be published and transmitted to the ABBA association.

Role of partners

The platform is part of the PlantBios Scientific Collective Infrastructure, labelled by INRAE, and
ISO-9001 certified.

PlantBios staff and Research Teams on Site (UMR ISA): Contribution of expertise and
knowledge on characterisation methods and the taxonomic groups of interest (approximately 10
FTEs).

Collaborating Research Teams with UMR ISA, National (UMR CBGP, MNHN, University of Lyon,
UMR IGEPP) & International (British Museum, University of California, etc.): Exchange of
expertise and data on taxonomic groups of interest, technological development for
characterisation (new sequencing technologies, integration of molecular and optical analysis,
etc.).
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Operational Credibility and Partner Experience

The proposed service is based on an ISO9001-certified biological resource centre that already
successfully delivers a highly satisfactory service for users within a specific scope (egg parasitoid
hymenopterans of the genus Trichogramma). Increasing numbers of users are requesting this
service for a broader taxonomic scope. This challenge aims to help the structure take the risk of
scaling up and establishing sustainable operations based on a viable economic model.

Credibility and Sustainability of the Structure

The demand from stakeholders for identification and characterisation of biological material is very

high. Before the “Grand Défi”, the occurrence of 10-15 existing users (even before advertising the

services and facilities) of the current structure suggest that broader outreach could generate

sufficient demand to self-fund service operations within 2-3 years, and contribute to cofinance 50%

to the growth of the local platform capacities(available to both public research and external private

organisations) by 4-5 years.

According to our initial market study, these platforms and service are currently not in competition

with other infrastructures:

- International High-throughput DNA identification platforms in Canada and the Netherlands
are the most adequate places for large research projects with a very high volume of samples.
- Companies providing sequencing equipment are also well established but are mostly used

by users with high expertise on experimental design and data analysis.
— Our platforms position their activity for a large set of stakeholders who do not use high-
throughput international platforms or sequencing companies and rather look for personalized
services, low to mid throughput, and above all specific expertise on biocontrol methods and
organisms.

Setting the most reliable business model for the platforms and services is a part of the work

programme, and will be carried out in collaboration with the “Support and Creation of Innovative

Business Models” living-lab also located in the Sophia Site.

Exchange and Support Hub for Multi-Partner Territorial Projects Using New Organizational
Models

Liv'MAIA living-lab aims to support any territorial initiative involving multiple actors and aiming at
targeted conservation or establishment biocontrol. The role of the living lab is to assist users in
developing methods tailored to their needs through interactions with technical and scientific
structures, as well as to help them find the most suitable organizational form to carry out this
innovation and design an adapted multi-stakeholder business model. This will be achieved through
a tailored support process, ranging from needs characterization of main features, resources and
network to designing a structure for the implementation of biocontrol strategies chosen within a
territory.

Vision

A new form of support and accompaniment through a step-by-step process involving a variety of
methods (creativity, organizational design, business modeling) embedded in open innovation logic
(Chesbrough, 2003), relying on diverse forms of cooperation and interaction beyond a purely
technological approach of innovation (Chesbrough, 2007).

Location, Structure, and Implementation Modalities

Located at Sophia Antipolis, near the Sophia Agrobiotech Institute (ISA), Liv'Maia perfectly meets
the need to combine biotech and organizational aspects. Liv'Maia’s role is grounded both on the
expertise in Management and organisation, and on the other components of DURABICs, and
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Liv'Maia’s team will work in close coordination with them. Its role includes 1) assisting project leaders
in characterizing their needs both at the technical and organizational levels, 2) organizing and
coordinating meetings between project leaders and various infrastructures according to users'
technical needs, and 3) supporting their reflection with a diversity of workshops and tools provided
by project participants (Incubateur Provence-Cote d’Azur, Solagro) to develop a tailored action plan
incorporating both technical and organizational aspects.

Liv’Maia will be both a hub and a physical space in Sophia Antipolis to conceptualize the appropriate
technical and organizational structure for implementing conservation and/or establishment biocontrol
techniques. Having a defined place makes up for the lack of an existing space to experiment with
designing venture for conservation and /or establishment biocontrol. It also acts as a hub for
collaboration and cooperation by connecting user needs with academic knowledge, technological
resources and expertise in biocontrol. This living lab addresses needs from previous research
projects (Bidime, Ceratis). When integrating very new techniques requiring behavioral and practice
changes, diverse stakeholders need to be involved and informed. The living lab is a structure that
fosters open innovation, exchange, and test.

Initial Network of Stakeholders

The technical aspects will be developed in collaboration with all other sites and structures, to guide
stakeholders towards the best possible technical arrangement based on their needs.
Alongside designing technical solutions, Liv'Maia will assist users in translating technical and
territorial constraints in opportunities, as well as helping stakeholders to identify possible roles to
optimize value propositions and distribution, allowing the creation of ad-hoc business models
balancing value propositions with stakeholder interests.
To accomplish these diverse missions, Liv’Maia will, in addition to the technical components , rely
on a network of partners such as DeepTech incubators for the evolution of biocontrol support
modalities, Solagro in the animation and the International Institute for Ecological Negotiation (INNE)
for integrating legal principles from field experimentation.

National Conservation Biological Control Practitioners Organisation
Mission of the organisation: Promoting the understanding and use of conservation biocontrol
methods in France, facilitating access to these methods for farming professionals, supporting their
deployment, and enhancing their visibility as being effective, accessible, sustainable, and
economically viable pest control solutions.
The creation of the structure will initially be impulsed by INRAE and UniCA in the Sophia Antipolis
R&l site. However, the objective is to lead to a collective governance and a national representativity
of the structure as soon as possible, within the first two years of the project. The organisation's
governance, scope, objectives, and functioning will be defined by its members. The structure will
bring together and facilitate a community for exchange and reflection on the use of targeted
conservation biocontrol methods in France. Specific goals include:
e Develop resources to facilitate the deployment of targeted conservation biocontrol - such as
biotech diagnostic/design/monitoring tools, decision-support IT tools, teaching resources
e Develop appropriate biotechnical and organisational methods to support independent
farmers, farmer networks, and territories in the deployment of their CBC initiatives
Serve as contact point and guidance for research and development projects
Disseminate knowledge and expertise dissemination toward and among professionals and
to the general public, including through the gathering of relevant, scientifically accurate CBC
knowledge, and the training of professional trainers on CBC methods
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This infrastructure component will interact with the Conservation Biocontrol Observatory to mobilise,
federate and map CBC professional stakeholders, to identify their needs and equip them with
dedicated tools and methodologies. It will also become an active member of the ABBA association
to represent the interests of CBC stakeholders and lead ABBA actions on this topic.

The legal entity will also possess the legitimacy to apply for R&l project calls at both national and
international levels. The ongoing need to develop new knowledge—particularly regarding emerging
pests—and context-specific organisational innovations in a rapidly evolving agricultural landscape
will ensure consistent funding opportunities.

The number of interested stakeholders will help sustain its activities, supported by the organisation’s
initial momentum. Private sector co-funding will be achieved through numerous small contributions,
various forms of support, and service provisions.

The key challenge is achieving operational scale at the national level. This requires convincing
members, supporters, clients, and funders to invest in the initiative.

2. Roadmap for the creation of the infrastructure component

2.1. Scientific and technical description of actions to create the
infrastructure component

WP1. Network-wide co-design and coordination
Resp: T. Malausa, INRAE; Main Participant: UniCA (Aura Parmentier, Manuel Boutet)

WP1.1. Continuous analysis of actors’ interests, needs and resources
Resp: Thibaut Malausa (INRAE); Participants: INRAE, UniCA, EAT, FREDON Grand Est (subcontractor),
Ligue de Protection des Oiseaux (subcontractor), Solagro, Vegenov

It is of utmost importance to define and share a common strategic vision within the whole network,
beyond the respective perimeters of each structure component or geographical site.
For these reasons, the coordinator will organise a series of collective intelligence workshops, with
three targeted impacts:
e Share the conceptual background of DURABICs:
o The pesticide-free R&l paradigm: the need to think biocontrol methods in the future
absence of pesticides to maximise the creativity and transformation ambition of the
R&l actors in biocontrol®
o The aim of setting concrete steps towards the scenario designed in the European
pesticide-free agriculture prospective®
o The “Stretch & Transform” strategies to propose disruptive and sustainable
innovations’,®
e Define a common vision for the network and common goals, facilitating the creation of all
collective actions integrated in DURABICSs.
e Co-design new actions and projects, to secure high and persistent levels of activities in the
network.

5 Jacquet, F., Jeuffroy, M. H., Jouan, J., Le Cadre, E., Litrico, I., Malausa, T., ... & Huyghe, C. (2022). Pesticide-free agriculture as a new
paradigm for research. Agronomy for Sustainable Development, 42, 8.

6 https://www.inrae.fr/en/news/european-pesticide-free-agriculture-2050

7 Levidow, L., Pimbert, M., & Vanloqueren, G. (2014). Agroecological Research: Conforming—or Transforming the Dominant Agro-Food
Regime? Agroecology and Sustainable Food Systems, 38(10), 1127-1155. https://doi.org/10.1080/21683565.2014.951459

8 Smith, A., & Raven, R. (2012). What is protective space? Reconsidering niches in transitions to sustainability. Research policy, 41(6),
1025-1036.
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These workshops will be based on the following principles:
- Engagement of a diversity and number of actors of the agricultural value chain,
- Analysis of the interests, needs and resources of these actors
- Co-design of strategies and actions taking into account these interests, needs and resources.

WP1.2. Co-design of common tools

Participants: Astredhor, Doriane, INRAE, Solagro, Neayi (subcontractor)

This activity will be organised jointly with the ABBA association (Grand Défi Axis 1). The DURABICs
network will act as a think tank working specifically on the identification of tool functions highly
needed by the stakeholders of CBC and EBC. DURABICs will share and further prototype the tools
to be developed with ABBA and its members.

A particular attention will be paid to create synergies with existing tools, notably those developed by
the participants ACTA, Astredhor (BACO), Doriane, INRAE and Neayi.

For example, The application BACO (Astredhor) is an original construction designed not only for
scientists and agricultural advisors but also for farmers, allowing a very direct interaction between
those actors which usually work in silos. Its aim is at gathering mixed data (advisory data,
experimentation and technical farming itineraries) to construct indicators. Those indicators will help
characterize the “level of transition” and the amount of innovations adopted by any farmer, and target
farmers’ needs in terms of support and knowledge.

WP1.3. Data management and sharing

Participants: ACTA, INRAE, Doriane

ACTA, INRAE and Doriane, that are also in the REMED (Grand Défi, axis 2.3) and in the bureau of
the ABBA association, will be responsible for defining the data management and sharing strategy in
DURABICs, and ensure coherence with the REMED project and the global Grand Défi Data
Management strategy. A Data Management Plan (DMP) with the data types, owners and rights and
regulating management policies for standalone datasets, and data that underpin results from the
project, will be developed. This will facilitate use and reuse of data by future projects and end-users.
The use of data coming from existing infrastructure or networks will be done in conformity with the
existing consortium agreements. Important datasets will be published in the form of data papers in
peer-reviewed open access journals, providing stable scientific record, citable publication and
motivating experts to engage with data curation after the project end.

WP1.4. Project Management

Participants: INRAE, UniCA, EAT

Objectives. WP1.5 will ensure effective and efficient project coordination and management. The
objectives of this WP are three-fold:

e At the strategic level, to steer the project to ensure the project reaches its objectives and to
do so addresses all unexpected situations

e At the operational level, to put in place the procedures and tools needed to ensure that the
project progresses in compliance with the Grant Agreement, the Consortium Agreement and
the project work plan and produces timely and quality results;

e At the administrative level, to organise project meetings, administer project payments,
prepare project reports and ensure efficient collaboration and communication amongst
partners.

Action 1. Strategic Steering
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INRAE with the support of the project governance will chair the Governance Committee (GC) and
Operational Committee (OpCom) meetings and ensure follow-up of decisions; interact with scientific
and technological developments in the field and with other international and national initiatives and
ongoing projects; analyse events that may impact the project and if necessary propose changes to
the project orientations to the GC for decision-making; ensure that contingency measures are
implemented in response to risks identified and/or arising during the course of the project; ensure
efficient management of the Grant Agreement with the ANR and in line with the Consortium
Agreement.

Action 2. Scientific coordination and project monitoring

Scientific coordination: Coordination of scientific activities across WPs and partners; Present the
scientific progress of the project at project reviews and other relevant events; Monitoring the quality
of the results with regards to the Grant Agreement as well as to the state-of-the-art with the support
of the SAB; Risk management through appropriate mitigation measures and alternative plans;
Oversee innovation management activities to ensure dissemination and exploitation of results.
Project monitoring: the coordination team will put in place appropriate tools to facilitate the monitoring
of the work plan, resource use and delivery of quality outputs notably: DURABICs Collaborative
Platform (online project intranet), designed to enable secured and real-time storage and exchange
of all the project information; The Project Risk Management Plan, which will outline the process for
identifying and mitigating risks in the project and include a risk register to be reviewed at OpCom
meetings.

Action 3. — Administrative, logistical and financial management

INRAE will take care of all the operational activities, i.e. logistic, administrative and financial
requirements: Day-to-day administrative and logistic issues, including the organisation of project
meetings and their follow-up (KOM, Annual Meetings, OpCom meetings, GC meetings, SAB and
SIB meetings); Appraisal and monitoring of the project costs incurred globally, per work package
and per partner in order to foresee, monitor and control secondments; Preparation and follow-up of
payments; Assistance to individual project partners on specific administrative issues; Minutes of the
project governing bodies’ meetings and annual meetings.

Reporting requirements: Consolidating periodic and final activity reports and quality control of
financial reports (as specified in the ANR Grant Agreement).

WP2. Creation of the Nice-Sophia Antipolis R&Il infrastructure
Resp: Aura Parmentier, UniCA

WP2.1. Exchange and Support Hub for Designing Multipartner Territorial Projects
Organisational & Business Models

Innovation is not restricted to technological innovation (Chesbrough, 2007)°. He also (2010)'° argues
that disruptive innovation is primarily due to Business Model Innovation (AKA:Strategic Innovation)
rather than technological one only. BM innovation is however, not restricted to focal firms but can be
applied to plurality of stakeholders (Velter, Bitzer, et Bocken 2022)"". Our view aims at integrating

° Chesbrough H. (2007) Business model innovation: it's not just about technology anymore. Strategy Leadersh.
2007;35(6):12-17. doi:10.1108/10878570710833714

10 Chesbrough, H. (2010). Business Model Innovation: Opportunities and Barriers. Long Range Planning, 43(2-3),
354-363. https://doi.org/10.1016/J.LRP.2009.07.010

1 Velter, M. G. E., V. Bitzer, et N. M. P. Bocken. 2022. « A Boundary Tool for Multi-Stakeholder Sustainable Business
Model Innovation ». Circular Economy and Sustainability 2(2):401-31. doi: 10.1007/s43615-021-00103-3.

23/50


https://doi.org/10.1016/J.LRP.2009.07.010
https://doi.org/10.1016/J.LRP.2009.07.010

GRAND DEFI BIOCONTROLE BIOSTIMULATION | DOCUMENT PRESENTATION PROJET
INFRASTRUCTURE AXE 2 - PROJET CIBLE
2025

DURABICs

various biocontrol strategies, with the aim of reducing chemical inputs and enhancing the value of
less-deployed forms of biocontrol that nevertheless have strong potential for farmers (Naranjo et al.,
2019)2,

This hub is an innovative approach to supporting stakeholder collectives engaged in effective
transformations, and could complement current support for entrepreneurial initiatives focused on
biocontrol innovation. We advocate for the design of innovative business models for EBC and CBC:
by designing and using a variety of support from technicals to organisational as a base for business
model innovation (Chesbrough, 2010) that values the creativity that multipartner projects offer. The
design of new business models rather than the reconfiguration of existing models (Massa & Tucci,
2014)" is the approach currently being developed.

A living lab, concept defined as an open innovation network (Leminen, Westerlund and Nystrom,
2012)", offer avenues of strategic transformation and systematization to framed initiatives, and fit
result from a previous project (Bidime). In the long run, the development of support paths, and living
labs, will contribute to design alternative organizational structure at territorial scale, adapted to agro-
ecological approaches, or those wishing to step aside from farming conventional logics.

Action 1: Creating the Collaborative Space (2026).

1.1 The Hub will be the entry point for every project, which implies a place to welcome the project
holders, define their needs, organize meetings with technical teams and workshops.

1.2 The second step will be to hire a coordinator to run the hub on a daily basis.

1.3 Eventually the place shall be furnished to fit the newly designed activity.

Deliverable : Operational place to welcome internal and external stakeholders.

Action 2: Develop a diagnostic framework (2026-2028).

The development of the overall competence of the hub will be developed progressively by providing
support to PARSADA projects.

2.1 Meeting with project coordinators and practitioners involved to understand their constraints.

2.2 ldentifying and characterizing the technical problems that can be lessened within DURABICs
2.3 Carrying organizational audit based on stakeholders interviews

2.4 Conveying stakeholders to the hub for collective workshops to provide feedbacks both on the
technical and organizational possibilities identified.

Action 3: Implement coordination with other DURABICs Components

DURABICs also implies the growth and structuration of pre-existing poles of competences as well
as supporting the design and deployment of an organization dedicated to Conservation Biocontrol.
3.1 Assessment of constraints related to the facilities extension and to opening it to a wider non-
academic public.

3.2 Inquiring into the needs of CBC practitioners to set up organizational methods and tools to foster
territorial CBC activity structure.

12 Naranjo, S. E., Frisvold, G. B., & Ellsworth, P. C. (2019). Economic value of arthropod biological control. In D. W. Onstad
& P. R. Crain (Eds.), The economics of integrated pest management of insects (1* éd., p. 49-85). CABI.
https://doi.org/10.1079/9781786393678.0049

'3 Massa, L, and Tucci, C, 'Business Model Innovation’, in Mark Dodgson, David M. Gann, and Nelson Phillips (eds), The
Oxford Handbook of Innovation Management https://doi.org/10.1093/oxfordhb/9780199694945.013.002,

4 Leminen, S., Westerlund, M., & Nystréom, A.-G. (2012). Living Labs as Open-Innovation Networks. Technology
Innovation Management Review, 2(9), 6-11. https://doi.org/10.22215/timreview/602
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Action 4: Formalising operations (2028).

To ensure that practitioners access the services proposed in DURABICs, one needs to design new
procedures based on the follow up of PARSADA projects (Action 2).

4.1 Co-design with DURABICs Components opening to a professional public.

4.2 Supporting the Durabics new services to defining their UX (User experience) (workshop,
internships,)

4.3 Supporting component to elaborate on the communication of their Value proposition

Action 5: Develop and validate the Hub’s Value propositions and Networks (2029-2030)

5.1 Perennisation of the hub (status, funding gateway)

5.2 Design and communicating hub user-paths

5.3 Design and creation of generic artefacts (set of value propositions for CBC and Establishment
strategy, typology of stakeholders, matrix Value proposition * type of stakeholders, typology of
stakeholders’ networks

Action 6: Communication on generic support pathways (2030).

WP2.2. Configuration of the Establishment Biocontrol support centre

Action 1 [M1-26]: Upgrade of the Sophia Antipolis quarantine facilities. The building dedicated to
rearing and characterization of quarantine organisms, labelled by the French authorities, is currently
only partially used by non-quarantine activities. The entirety of the building will be re-organised to be
fully available for quarantine EBC activities. New experimental spaces will be created in other
buildings of the site to expand the capacity to welcome post-quarantine EBC activities.

Action 2 [M6-M36]: Set the user journey and associated needs for tools and support (joint action with
the recently started MOBACCLIM PARSADA project - that finances 6 EBC programme, and the first
one from an external private partner welcomed on the Sophia R&l site)

Action 3: 2025-2027. Set a long-term business model in collaboration with the onsite business model
living-lab.

Action 4: 2026—-2029. Deliverable 2029: Definition with stakeholders, creation, and operationalisation
of the national coordination entity.

WP2.3. Configuration of the macro-organism characterization support functions of
the R&l site

Action 1: Site preparation and service / hosting (collaboration, prestation) prototyping.
Action 2: Communication campaign, market study, and definition of the economic model.
Action 3 : Technological development to scale up the structure’s capacities and expand the
taxonomic scope.
Action 4: Service stabilisation: implementation of the economic model, routine process operation,
and standardisation of client-structure relations (see the provisional timeline).

WP3. Creation of the Resource and Exchange Centre for Microbiota-Mediated
Conservation Biocontrol

Resp: Corinne Vacher, INRAE ; Participants: INRAE, INRIA, CTIFL, Solagro

WP3.1. Creation of the Bordeaux Resource and Exchange centre

Action 1 (2025) - Recruit staff, set up the microbial CBC centre office and start exchanging
with wine professionals

3.1.1 Recruitment of 2 engineers (microbial ecology and plant microbiome analysis) to operate
services to Users
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3.1.2 Defining UX (User experience.)

3.1.3 Co-Designing and Co-Creating a Database with end-users

3.1.4 Co-specification of a user-friendly app prototype .The communication strategy towards
professionals and the participatory approach will be developed with the support of the national CBC
practitioners organisation.

Action 2 (2025-26) - Development of the diagnostic service of the resident microbiota-

3.2.1 Designing the sampling kit (linked to the GetUp & Vitae Projects) dedicated to practitioners
3.2.2 Enriching the Database

3.2.3 Carrying advanced analysis (deep learning) and improving diagnostic speed.

Action 3 (2026-27) - Advisory service design and deployment

3.3.1. Recruitment of a scientist to design and build a database linking microbiota composition with
agroecological in-field practices and off-field infrastructures

3.3.2 Identifying new plants hosting beneficial microorganisms

3.3.3. Co-definition and design of five pilot-project of agroecological infrastructure change with
practitioners

3.3.4 Longitudinal Monitoring of soil macrobiota.

Action 4 (2028-29) - Microbial CBC centre organisational and business model design and
dissemination to other crops-system

3.4.1 Identification of value proposition and value network

3.4.2 Proposition of a long term organisation and economic model

WP3.2. Connection to other actors and crop sectors
Participants: INRAE, CTIFL, Solagro

Conservation biocontrol knowledge on the conservation of soil microbial biocontrol is seldom
developed for vegetable crop systems. The DURABICs projects aims at leveraging SAVE expertise
for other crops than vine. Linked to the following projects Synergie [2018-2022], ClimatVeg [2020-
2024], PULSAR [2025-2027], and SPIN-FERT [2024-2028].

3.2.1 Further characterize agroecological strategies that enhance microbial biocontrol in soils
3.2.2 Creating communication support on soil health assessment and management improvements
3.2.3 Disseminating knowledge developed in conjunction with ABBA, ACTA, Acadia, in professional
events (SIVAL, Tech&Bio, CUMA, La Terre et notre Métier)...

3.2.4 Design of adapted communication and training support in line with Technical institutes and
valorisation of data produced.

WP4. Creation of the independent national observatory
Resp: Alexandre Barraud, EAT; Participants: EAT, INRAE, UniCA, LPO (subcontractor), Solagro

WP4.1. Farmers Networks - Identification, Development and Analysis

Action 1: Creation of the pilot network: identification and characterization of farmers’ CBC
methods. The starting point will be the network of current NGO contacts (Pollinis, LPO, Solagro),
who already have links with several other farmers committed to sustainable farming practices.
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Action 2: Extension of the network: Establishment of key partnerships (professional networks and
public research, e.g., AgroParisTech, Université Cote d’Azur, INRAE). Recruitment of a coordination
and R&l team for the observatory will be done to carry out actions 1 and 2.

Action 3: Implementation of a programme for mapping and analysing stakeholders and
practices. To visualise and organise the members of the network, an interactive map of France will
be created. This map will include detailed information on each voluntary farm, such as the type of
farming activity, the size of the farm, the types of biocontrol used and other relevant information
collected through WP4.2. An agricultural engineer and a researcher will be in charge of this action.

WP4.2. From farms characterizations to an interactive map connected to a database

These actions will be coordinated by agricultural engineers, researchers and editors.

Action 1. Contact and interviews with members. An analysis grid with over 50 criteria has already
been developed (see appendix) to assess the farming practices of network members. These criteria
will be reviewed and refined with the DURABICs researchers. They will provide a precise description
of the farming systems observed, enabling conclusions to be drawn about their sustainability.

Action 2: Creation of a database. The information gathered will be integrated into a database
accessible via the interactive network map. This will enable the information collected to be viewed
clearly and navigated easily.

Action 3: Interactive map. An interactive map connected to the database, and integrated in a user-
friendly website, will be designed with Ul designers and web designers.

WP4.3. Setting an efficient approach to evaluate the effects of practices on pollinators,
auxiliary insects, earthworms and related ecosystem services

Action 1: Pollinators, crop auxiliaries and earthworm sampling
Sampling methods will be chosen among existing active and passive methods, to sample pollinators
and pest natural enemies of pests.Entomologists and taxonomists will be hired to these tasks

Action 2: Data Analysis processes
The following approach will be proposed and refined:

- pollinator, pest natural enemy and earthworm richness will be measured by quantifying the
number of unique taxa sampled per site, abundance by measuring the number of individuals
observed per species, and proportionality using the Evar index (Smith and Wilson, 1996)
which will reflect the relative abundance of these taxa.

- Methods proposed to the network actors to assess ecosystem services will follow Dainese et
al. (2019). The results will provide figures similar to those produced by Dainese et al. (2019)
and will therefore provide insight into how abundance, richness, and proportionality influence
pollination and pest control.

- Data will be shared with research institutes for further analyses in research projects, beyond
the objectives of the observatory.

WP5. Creation of national coordination structures
Resp: Manuel Boutet, UniCA; Participants: UniCA, INRAE, ACTA, EAT, FREDON Grand Est
(subcontractor), LPO (subcontractor), Solagro

WP5.1. National Conservation Biological Control Practitioners Organisation
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Resp. Coline Jaworski, INRAE

Action 1. Gather operational actors in conservation biocontrol

e Develop a brief explaining the approach and proposed values (including flexibility, equity,
and no predefined actors) for the future legal entity to recruit stakeholders.

e |dentify the appropriate types of actors to form the first circle of members. This initial circle,
through incremental outreach, will help engage and unite French CBC stakeholders, most of
whom do not align with traditional structures and channels that fail to address the challenges
and practices of targeted CBC. Building this initial circle requires significant effort, including
six months of reflection, mapping of potential stakeholders, and initiating contact.

Identify all dissemination channels (including ABBA) and spread the message incrementally.
Create an informal (temporary) association to organise the initial steps until governance and
the legal status of the entity are defined by stakeholders.

e |dentify stakeholders aligned with targeted CBC concepts by meeting them in the field
through incremental outreach (snowballing) starting from pre-identified networks of farmers
and/or actors actively engaged in deploying targeted CBC strategies.

o Assemble these stakeholders into the future legal entity through individual and/or
collective field interventions.
Action 2. Collectively develop governance and objectives for the legal entity

e Facilitate dialogue to identify a shared language and common values.

e Define shared objectives.

e Draft the founding charter outlining governance (decision-making models, internal
structuring), objectives, values, and financial contributions (e.g., membership fees).

e Create the private legal entity.

Action 3. Advance towards shared objectives and the long-term goal of significantly
increasing national capacity to implement CBC in territories

e Define and carry out priority missions, such as creating a database of CBC field initiatives
presented by their operational actors through video clips to encourage exchange between
initiatives (recruit the necessary expertise: IT, media, etc.).

e Support proof-of-concept initiatives in targeted CBC and share their trajectories.

e Define and develop tools to equip CBC stakeholders, such as "targeted CBC user pathways."

Action 4. Build a sustainable business model

e Define the value proposition: balancing the free dissemination of knowledge, development of
new knowledge (proofs of concept), and service provision to collectives of actors (e.g., advice
and support for implementing targeted CBC in territories).

e Develop the most suitable economic model for the component, including fundraising,
recruitment, and internal structuring, to pursue multiple objectives simultaneously.

WP5.2. Multi-actors Prioritization and planning of French establishment biocontrol
actions

Resp. Perrine Decoeur, INRAE

Action 1. Preliminary interviews with targeted actors, to understand their interests and needs: French
ministries, ANSES, Crop sector organisations, environment protection NGOs, public research teams
working on establishment BC.

Action 2. Propositions of organisation to gather the actors around the common objective of setting
an efficient pathway to prioritize and plan French Establishment biocontrol activities.
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Action 3. Co-design of a permanent and sustainable system to monitor needs, prioritize response
actions, plan and cofinance the actions. One key objective is to set a cofinancing scheme relying on
<50% public R&D financing. Indeed, the current dependency on public R&D financing strongly limits
the overall French capacities of EBC programme impulsion, while EBC is by far one of the most cost-
effective techniques for crop sectors.

WP5.3. Set-up of an adapted global strategy to support the network long-term activity:
towards a foundation structure involving the DURABICs network
Resp. Ophélie Jaffrennou, INRAE; participants: INRAE, UniCA

Rethinking the way to engage private and public investors in the growth and institutionalization
activities such as CBC, EBC, and other highly sustainable biocontrol and biostimulation strategies is
one of the most critical task of the DURABICs network.

Identifying the scenarios to be implemented requires an in-depth analysis of the current institutions
and organisations involved, in order to define the right tools and, if necessary, create a strong and
collective structure that will act as a co-investor, coordination power, with a clear objective of
strengthening long-term stability ~ of  biocontrol activities  with the highest
economic/environmental/social performance but not identified and encouraged in the current
institutional landscape.

Action 1. Identify, map and analyse the roles and interests of regional, national and international
stakeholders with coordination and potential investment roles, possibly related to conservation BC,
establishment BC and other sustainable biocontrol and biostimulation strategies (inoculative
strategies, etc.).

Action 2. Identify and confront visions about the most suitable strategies (legal entities, role &
involvements of stakeholders, including public bodies) to co-fund a roadmap of actions coming from
WP5.1 and WP5.2

Action 3. Draw an overview of the feasibility and eventually launch the implementation of a
foundation structure in consultation and agreement with the socio-economic stakeholders in
placel/institutions.

WP6. Dissemination, Engagement, and Communication
Resp. Alexandre Bout, INRAE

Action 1. A recognisable project logo, overall graphic identity, and marketing material (leaflets,
posters, presentation templates, documents templates,etc.) will be developed. The DURABICs
website will be created at M6. All the website content will be promoted via social media (e.g.
LinkedIn) and electronic newsletters (two per year). Social media engagement will be sought also
through the launch of initiatives such as hashtags to engage with the general public, surveys and
spontaneous public consultations among social media users. A training will be organised (around
M12) to enable teams to create their own video material to meet high quality standards while using
commonly available cameras. A press conference will be organised in year 1. News items will be
drafted and regularly posted to reflect important project updates. Additionally, adapted
communication tools will be created for the dissemination activities to reach farmers (young and
experienced), policy-makers, farmer advisors and citizens.

Action 2. DURABICs liaison with stakeholders and regional or national policy makers will be
supported and supervised in order to maximize the impact of the project actions. Several meetings,
workshops and discussions will be brought together in workshops organised within the network and
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with the ABBA association (joint action with Grand Défi Axe 1). The project will also inform and
engage citizens on the challenges and issues faced by the entire food system regarding sustainable
crop protection.

Action 3. The Stakeholder and Impact Board (SIB) will complete the DURABICs partnership to make
sure the project will cooperate with all key actors of the target value chains. It will be a privileged tool
to reach the impact detailed in section 2. In a two-way approach the SIB (1) helps convey the project
results to the various food system stakeholders, (2) ensure that the stakeholders needs are well
taken into account in DURABICs. It will consist of 6-10 individuals selected with a specific
assignment. The SIB will accompany the project from the start to the end (dissemination, critical
advice, progress review, introduce stakeholder requirements in the co-design process, advice the
ExCom, etc.). The SIB will work through four workshops held jointly with the annual meetings.

2.2, Workflow, indicators and milestones/Déroulement,
indicateurs et jalons

Table 2. GANTT chart and key deliverable, milestones and progress indicators

Tasks, milestones, indicators

WP1.1

Nb of co-design workshops organized

WP1.2

Tools development strategy designed

Number of tools improved or created

WP1.3

\WP1.3. Data management plan is ready

\WP1.3. Grand-Défi-wide data
management process defined with ABBA|

WP1.4 (rrrrfrrrrrrrrrrrr T

Kick-off, GC meetings

Financial sustainability Committee

WP2.1 N Y A A I

Operational space for the living lab

Diagnostic framework set

User pathway codesigned

User pathway tested & refined

Perennisation plan validated

Number of projects within the living-lab

WP2.2 T O D I R

Upgraded quarantine and insect rearing
buildings

lAdditional climatic chambers to welcome
new users

Benchmarked user pathways (joint to
PARSADA Mobacclim)

Official creation of the CBC Welcome
Centre

Nb of programmes welcome on site

WP2.3
Upgrade of characterization equipments X

Number of clients / users / onsite
collaborations

WP3.1
User-friendly app prototype

50

Diagnostic service and advisory
pathways

Centre long-term business model
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Tasks, milestones, indicators Year 1 Year 2 Year 3 Year 4 Year 5
designed and reviewed [ ] | [ | | [ ] | [ | | [ ] |
Number of vinegrowers received at the 10 25 50 100
GrapGuardian centre
Nb microbiota diagnostic kits delivered 10 25 50 100
Nb pilot projects co-designed with wine 1 2 4

growers

WP3.2

Training and dissemination material

Dissemination events in other crop
sectors

\WP4.1

Additional staff recruited

[Analysis protocols and observatory
structure are defined

XX

Sustainability plan for the observatory is
defined

WP4.2

\WP4. Interactive map online

\WP4. Nb of mapped farms

1000

\WP4.3

lAnalysis protocols defined

\WP4. Nb of analysed farms

WP5.1

\WP5.1 Core stakeholder group engaged
in the creation of the national CBC
organisation

\WP5.1 Form, goals and actions of the
organisation collectively defined

\WP5.1 CBC organisation created

\WP5.1 The CBC organisation
implements its own funding strategy

\WP5.1 Nb of stakeholders engaged in
the CBC structure

WP5.2

Stakeholders involved in the EBC
prioritization structure are defined

120

I I I A

>300

The governance and operational
organisation of the prioritization structure
is set

The financial structure supporting the
planning of the FR EBC actions is
decided

Actions examined and planned by the
EBC prioritization structure

WP5.3

The best scenarios of foundation-like
organisations supporting the network are
identified

The best foundation-like organisation to
support the network is implemented

The selected structure(s) start to support
the network

\WP6

Visual identity

Network and site web sites are online

SIB meetings

Number of dissemination events
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3. Project organisation and management

3.1. Project Manager / Responsable du projet

Thibaut Malausa is a research director at INRAE, deputy head of the ISA Joint Research Unit. His
projects focus on the ecology and biology of biocontrol agents used in biocontrol and on innovation
in biocontrol. He has published >75 articles or book chapters on the topic and has coordinated 15
national or international R&l collaborative projects since 2008, all related to research and innovation
in biocontrol. Thibaut served as the scientific lead of the public-private R&D&I consortium on
biocontrol (2016-2023) and is currently involved in the “Biocontrol and Biostimulation for
Agroecology” Association, which drives the “France 2030 Grand Défi” of the same name. He is
coordinating the Horizon Europe project “ACROPICS” (2024-2027), the first action under the
international “Agroecological Crop Protection” initiative led by INRAE, CIRAD, and IRD. Within
DURABICs, he will be part of the network coordination team alongside Aura Parmentier and the
project director.

Aura Parmentier-Cajaiba (Senior Lecturer, UniCA) works on the effects of introducing technical and
environmental innovations into organisations, particularly those with transformative potential
consistent with planetary boundaries. She adopts collaborative approaches that integrate the
knowledge and needs of practitioners. Her research focuses on innovation in agroecology,
particularly on biocontrol strategies, with involvement in several projects in collaboration with INRAE
(ACROPICS, DETER Agro: implementation of highly localised ‘zero-pesticide’ initiatives; Suzukiss
Me: organisational approaches to the sterile insect technique).

3.2. Partnership organisation/Organisation du partenariat

INRAE UMR ISA : Institut Sophia Agrobiotech (INRAE, Université Cote d’Azur, CNRS). ISA is
an active and experienced research and innovation hub focused on biological control of crop pests.
Five research teams (amounting to approximately 60 full-time equivalents) work on biological control,
i.e., managing crop pests through their natural enemies. Their work ranges from field-based
operational actions (in regular collaboration with agricultural institutes, industry stakeholders, and
value chains) to academic research that supports innovation in biological control, including
evolutionary biology, community ecology, taxonomy, and more. ISA is strongly connected to both
French actors (scientific coordination of the public/private consortium on biocontrol) and international
stakeholders (coordination of the international initiative “Agroecological Crop Protection,” driven by
INRAE, CIRAD, and IRD) in agroecological crop protection. In Sophia Antipolis, INRAE shares its
infrastructures with ASTREDHOR under the form of a Mixed Technological Unit (UMT) called
“ACADIA”. Key participants: Perrine Decoeur, Michela lon-Scotta, Sylvie Warot, Laetitia Zurletto,
Nicolas Borowiec, Alexandre Bout, Géraldine Groussier, Coline Jaworski, Siléne Lartigue, Nicolas
Ris, Madalina Viciruc.

INRAE UMR SAVE (INRAE, Bordeaux Sciences Agro). The SAVE (Vineyard Health and
Agroecology) research unit will host and lead the new resource and exchange centre for microbiota-
mediated conservation biocontrol. SAVE is part of the Institute of Vine and Wine Sciences (ISVV), a
research and training centre with global influence in viticulture and oenology. SAVE is deeply
involved in transfer activities and hosts several members of the French leading technical institute in
the Vine and Wine sector (IFV), who work in collaboration with researchers within the UMT SEVEN
transfer laboratory. Five SAVE research teams, with around 80 members, are studying the
biodiversity of vineyard ecosystems with a focus on plants and arthropods, the microbiota of vineyard
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ecosystems, grapevine decline and its link to climate change, the resilience of vineyard ecosystems
to multiple stresses and downy mildew . The SAVE BC2Grape platform owns greenhouse and field
facilities and provides services to private stakeholders. SAVE is leading major research projects
aimed at phasing out pesticides in viticulture, such as the VITAE project (Growing grapevines without
pesticides) under the National Priority Programme 'Cultivate and Protect Differently' and the GetUp
project (Harnessing the microbiota to protect grapevines from downy mildew) under the national
PARSADA plan, launched to anticipate the ban of some chemical pesticides at European level. Key
players in the future centre:

e Francois Delmotte, head of the SAVE research unit.

e Corinne Vacher, head of the Microbiota team at SAVE.

e Adrien Rusch, head of the Biodiversity team at SAVE.

e Marie-Cécile Dufour, head of the BC2Grape facility at SAVE.

e Simon Labarthe, member of the PLEIADE team (INRAE-INRIA).

INRIA Pleiade Team (INRIA-INRAE, Inria centre of University of Bordeaux) addresses the triple
challenge of building compact representations of dissimilarities measured between biological
objects, exploring the relations between diversity in traits and diversity in function at multiple scales,
and integrating these relations into numerical and discrete models. We refine geometric methods for
compactly representing genomic and taxonomic diversity. We promote the view that metabolic
models compactly represent functional diversity, at the scale of organisms or of communities.
Pleiade develops and disseminates algorithms, models, and software frameworks for applications in
microbial ecology, evolution, and biotechnology. Pleiade manages several projects about modeling
of microbial communities and multi-omics data integration, in particular the MISTIC project within the
'Digital Agroecology' National Priority Programme or the Micromod project funded by the Region
Nouvelle-Aquitaine. Pleiade will be involved in the future centre. Key participants will be David
Sherman (DR Inria), Clémence Frioux (CR Inria) and Simon Labarthe (DR INRAE).

Université Cote d’Azur. UMR GREDEG. The scientific activities of GREDEG intersect economic,
legal, managerial, and sociological perspectives on innovation and knowledge, with a focus on
multidisciplinary approaches. Since 2017, GREDEG has contributed to studying the dissemination
of biocontrol, understood as biotechnical innovations offering alternatives to petrochemical use in
agriculture, in partnership with INRAE (notably ISA).

Manuel Boutet — Senior Lecturer, Université Céte d’Azur — Sociologist. He studies the development
and dissemination of innovations in the fields of digital technology and ecology. His work adopts a
pragmatist approach, attentive to the reflexivity of innovation actors.

Aura Parmentier-Cajaiba — Senior Lecturer, Université Céte d’Azur — Management Sciences (see
mini-CV in the coordinator section above).

ACTA. Acta - Les Instituts Techniques Agricoles - is an association that coordinates the network of
19 agricultural technical institutes in France. It plays a central role in coordinating applied research
and developing innovative solutions for agriculture, with a focus on the sustainability and
performance of production systems. Acta is involved in the ABBA association and also responsible
for another component of the distributed infrastructure : the REMED project “A network for
experimenting biosolutions based on innovative methods and joint use of data”.

ASTREDHOR is the technical institute for the plant and horticultural sectors. Its mission is to receive,
structure and process professional requests in terms of research and experimentation in order to
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respond as effectively as possible to the concerns of the sector. The Institute has two key strategic
areas: (i) alternative production systems and support for transitions, (ii) connected horticulture.
ASTREDHOR is made up of two main centres, a research and innovation centre and a support and
expertise centre, to be as close as possible to companies. In Sophia-Antipolis, ASTREDHOR and
INRAE are responsible for a new joint unit, the UMT ACADIA. The UMT is responsible for a digital
app called Baco that includes several user profiles: agricultural advisors, researchers and the
farmers themselves. This application, which is still in its infancy, will enable better documentation of
agro-ecological systems and support for the transition at every level.

CTIFL is the French national research center for the fruit and vegetable sector. All experimentations,
studies, training and publications from CTIFL are aimed to develop the whole value chain of the fruit
and vegetable industry, as well as improving companies performance. CTIFL is particularly involved
in carrying out work of general interest to the public sector under the aegis of the government. In
answer to consumer concerns, CTIFL’s expertise contributes to manage quality, guarantee food
safety and hygiene as well as traceability, to preserve the environment and to increase the
sustainability of the different fruit and vegetable actors. CTIFL employs 281 people, including 168
engineers and technicians, in 6 experimental centres or units in France and a headquarters in Paris.
The experimental centres are located in the major fruit and vegetable production areas of France,
and have experimental fields, greenhouses and lab equipment for experiments.

DORIANE is a French independent private company, based in Nice, that offers a software suite for
innovation stakeholders in agronomy, helping them manage their research and experimentation
activities, as well as collect, centralize, and leverage their trial data. Founded 40 years ago, the
company is one of the global leaders in its field. More than 250,000 trials are managed each year
through its software platform. Doriane has 35 employees. Atthe end of 2024, the company launched
a new software solution, Bloomeo Biosolutions, designed for the management of biocontrol and
biostimulation trials and the valorization of associated data. Doriane's goal is for this new solution to
become a reference in France and internationally, particularly by competing with the leading
company in the phytosanitary market, the American firm GDM, through its software ARM.

European Agricultural Transition (EAT) is a nonprofit organization dedicated to supporting
sustainable agricultural practices. By working closely with farmers and local communities, EAT
promotes the adoption of regenerative farming methods through agroecology and conservation
biocontrol. The organization aims to connect farmers and build a network in order to help them shift
from conventional, resource-intensive practices to more sustainable alternatives that enhance soil
health, conserve water, and improve biodiversity. Through partnerships with NGOs, universities and
other public institutions, EAT aims to scale its impact globally. By empowering farmers to transition
to environmentally-friendly practices, EAT envisions a future where pesticide-free agriculture is both
economically viable and ecologically resilient. Alexandre Barraud (WP4 leader) is an ecotoxicologist
studying pesticides effects on wild bees. He investigated the interactions between nutrition and
agrochemicals, tried to find out physiological/molecular responses and developed rearing protocols
for wild species. He works on environmental contamination, risk assessment protocols and
sustainable biocontrol solutions that can be applied to farms. He is also defending scientific opinion
on pesticides at national and European level.

FREDON Grand Est (FGE) carries out prevention, monitoring, and management actions aimed at
limiting the emergence and spread of species that impact plants, the environment, and human health
across the Grand Est region. Recognised as a Health-Oriented Organisation (OVS) in the field of
plant health, FREDON Grand Est is delegated or entrusted by the regional State services with
inspection missions for plant holders. FREDON Grand Est is accredited as an inspection body
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(Cofrac Inspection accreditation, No. 3-1162) and has had a quality management system in place
since 2015. FREDON Grand Est supports winegrowers, arboriculturists, both professionals and
amateurs, as well as local authorities in adopting more environmentally friendly practices and in
researching and deploying alternative techniques to plant protection products. For many years,
FREDON Grand Est has mobilised its expertise in the implementation of establishment biological
control operations and coordinates its actions with local partners (regional experimental stations,
Chambers of Agriculture). Alexandre FLEISCH (entomologist — head of biological control projects)
and Elise VANNETZEL (Managing Director) are involved in DURABICs.

INCUBATEUR PROVENCE-COTE D’AZUR (IPCA) is an NFP association, selected and supported
by the French Ministry of Research as one of the 19 Incubateurs de la Recherche Publique and
connected in the national Rétis network of which the IPCA is one of the board members. This work
relies on a team of 4 seasonned Startup advisors of the IPCA. Since 2001, more than 270 startups
projects have been incubated, of which 150 companies are currently active, weighing last year more
than 1 550 direct jobs (estimates about 7 000 including indirects) and 160 €M turnover, half of it
international. During the last 10 years, IPCA has led several programs related to new market
entrance methodology based on Services Economy (économie de la fonctionnalité et de la
coopération) and Circular Economy for startups, including agrotechnology and biocontrol.

Ligue de Protection des Oiseaux (LPO) is a French nature protection association founded in 1912,
whose main goal is to protect birds and their natural habitat. Its purpose is to promote action in favor
of nature and biodiversity, in the fields of knowledge, expertise, research, protection, conservation,
education and awareness. It has expertise in helping farmers taking biodiversity into account. LPO
is the official representative of BirdLife International in France. Its headquarter is based in Rochefort
(17). Paul Masquin (agronomist, technical advisor on biological control) and Sophie Raspail
(Agriculture & Biodiversity” project manager) will be the main contacts in DURABICs.

SOLAGRO is a non-profit organisation in bioenergy, agroecological, climatic and food transitions for
over 40 years, based in Toulouse and in Lyon. Our purpose is to ‘promote practices and techniques
that contribute to the sustainable and mutually supportive management of natural resources’ through
a systemic approach and a long-term vision. Our activities cover: ‘doing’ by supporting stakeholders
(farmers, collectivities, food industries); ‘sharing knowledge’, through training and information; and
developing new ‘know-how’ through research, innovation and foresight. Particularly involved in
European and national programmes to adapt farms to climate change and to preserve biodiversity
on farms, we have a strong appetite for sharing information on our open-access tools and platforms
such as HERBEA and OSAE, to supply and support agricultural farmers, advisors, teachers and
learners on integrated pest management with a focus on biological control and on agroecology on
farms and collective organisation. Solagro will be involved in the co-building of the national
DURABICs’ observatory and the organisation of the national network on conservation and
establishment biocontrol, through our good knowledge about current actors on this topic, and through
our webtool HERBEA. Caroline Gibert and Annabelle Richard : both, agronomists and PhD, experts
on conservation biological control and agroecology with Amélie Claudepierre : agronomist, expert
on biological control and climate change.

VEGENOV is an applied research center created by the vegetable growers in Brittany. Our research
is dedicated to the plant area with 3 major axes : support for plant breeding, plant health and
production quality. Regarding plant health, Vegenov specialized in the understanding of plant
diseases impacting the most the growers and evaluating potential solutions. Biocontrol products and
mechanisms are a major lever to improve plant health while reducing phytosanitary conventional
products. In this project, Vegenov will study the presence and the interaction between a pathogen,
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Passalora fulva and its antagonist Hansfordia pulvinata in tomato greenhouses, in order to develop

a biocontrol strategy for the growers.

Table 3. Complementarities among participants

Network- |Indepe [Microbi| EBC |Business Macro- Disseminatio Regional Creation of
wide ndent |al CBC |welcom| model organism n& contact points national
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LPO + ++ ++ ++
INRIA + +++
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36/50



FRANCE GRAND DEFI BIOCONTROLE BIOSTIMULATION | DOCUMENT PRESENTATION PROJET
INFRASTRUCTURE AXE 2 - PROJET CIBLE .
DURABICs

2025

3.3. Stakeholder involvement / Implication des parties prenantes

DURABICs infrastructures have been designed for a wide use and engagement of a vast diversity
of French stakeholders.
Stakeholders will be involved mainly via four types of roles:

1. as users (or collaborators / members) of the structures to be created (see table 4)

2. as frequent contributors to the co-design (of tools, actions, projects) of WP1.

3. as members of the Stakeholder Engagement Board (see governance section)

4. as participants to the animation & communication events (joint programme with ABBA -

Grand Défi Axe 1).

In total, we expect >500 stakeholders to be actively engaged in the life of the network (roles #1-3
above: users, members, SIB).

Utilisateurs des différentes composantes de l'infrastructure :

Structure Utilisateurs
EBC welcome & support | Any stakeholder (agricultural technical institute, interprofessional organisation,
centre cooperative, association, etc.) wishing to act as an operator or contributor to an

establishment programme.
EBC prioritization & | Operators, crop sector and regional representatives, investors, environmental

planning structure protection associations, MASAF, ANSES.

CBC national | Any stakeholder wishing to implement conservation biocontrol methods:

organisation farmers, farmer collectives, cooperatives, various associations, businesses,
laboratories, etc.

Microbial CBC centre Winegrowers in Nouvelle-Aquitaine, in particular R&D engineers from chateaux

committed to the agro-ecological transition.

Engineers and consultants from technical institutes and agricultural chambers
in Nouvelle-Aquitaine.

Extension to other wine-growing regions depending on the results of the first
three years.

Observatory of CBC | Farmers and farmer groups engaged in participatory research, Cooperative

activities & actors structures, Local authorities, citizens, and sponsors, Universities and public
research institutes capable of supporting initiatives.

Macro-organism Any private or public entity seeking identification or characterization - either as

characterization a service or through partnership - of organisms of interest in biocontrol: farmers,

platforms and service cooperatives, associations, interprofessional organisations, businesses,

agricultural technical institutes (ITA), CETA, FREDON, individuals, local
authorities, etc.
Business model living-lab | Project initiators, local authorities, private entity founders, investors.

3.4. Management framework / Pilotage

The governance will be organised as follows:

The Governance Committee (GC) is the project's decision-making body. It votes on proposals
developed by the Steering Committee (Copil). Chaired by the project coordinator, it is composed of
one representative per partner, each having one vote in decision-making. Representatives of the
ABBA association and two representatives of the French Minsitry in charge of agriculture (MASAF)
are permanently invited to the GC. Examples of decisions taken by the GA: Political and strategic
direction of the project, Inclusion of a new participant, Exclusion of a participant, Modification of the
work description, Budget reallocations if necessary, Considerations on the sustainability of the
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network, etc. GC meetings are held once a year, unless intermediate meetings are deemed
necessary for the project’s interests.

The Operational Committee (OpCom) is the project’s executive body. It consists of WP leaders
and is chaired by the coordinator. The OpCom is responsible for the project’'s operational
management, preparing matters to be voted on by the GC, and ensuring the proper implementation
of GC decisions. It is also in charge of integrating recommendations from the project’'s advisory
bodies: the Scientific Advisory Board (SAB) and the Stakeholder & Compact Board (SIB). The
OpCom will also oversee the financial management of the Work Packages (WPs) and the
supervision of the project manager. OpCom meetings take place every two months (via
videoconference), unless intermediate and in-person meetings are required for the project's
progress, as well as during the project’s annual review meetings.

The Network Coordination Team (NCT) is composed by the coordinators Thibaut Malausa, Aura
Parmentier, the recruited project director and the financial management officer. It is in charge of the
daily administrative management and logistics of the project, and acts as main entry point for the
partners of the network. Its roles are for example: i) Project administration, including planning,
preparation, and follow-up of meeting minutes for all project bodies, except for the Stakeholder
Committee (CPP), which is the responsibility of the partner in charge of project dissemination, ii)
Consolidation of annual project reports, iii) Financial administration (monitoring expenses against
allocated budgets, consolidating financial summary sheets for the funding body, etc.), iv) Preparation
of annual activity and financial reports, v) Individual support to partners on specific administrative
issues, vi) Monitoring user access, vii) Managing (implementing and tracking) the project’s internal
communication tools (intranet).

Advisory Bodies

The Scientific Advisory Board (SAB) is an advisory committee that facilitates exchanges between
project partners and French and international experts specialising in LBA, agroecological crop
protection, and relevant scientific disciplines. SAB meetings are held once a year, either in person
or via videoconference.

The Stakeholder & Impact Board Committee (SIB) is an advisory committee responsible for
providing project partners with an external perspective on the project’s progress, results, and overall
strategy for revitalising EBC and CBC in France. The SIB represents the community of stakeholders
interested in the project’s outcomes: farmers, agricultural chambers, technical advisors, plant
protection services, solution providers, crop protection companies, promoters of alternative
techniques, and government services. Its members (5 to 8) will be invited and appointed within the
first few months of the project. The SIB meets annually, with intermediate meetings organised as
needed to support project progress.

The Financial sustainability monitoring committee (FSMC): From year 3, FSMC will review every
year the financial sustainability of each infrastructure component, and provide advice to maximise
its financial stability after the end of the ANR Grand Défi financial support. This consultative
committee is composed by the coordinator, by business experts from Université Cote d’Azur, by the
person in charge of the animation of the infrastructure axis in the ABBA association (Auriane
Thomas), and by an invited representative of the French ministry in charge of agriculture.

38/50



GRAND DEFI BIOCONTROLE BIOSTIMULATION | DOCUMENT PRESENTATION PROJET
INFRASTRUCTURE AXE 2 - PROJET CIBLE
2025

DURABICs

3.5. Data management strategy/Stratégie en matiére de données

DURABICs strategy for data management (specification of datasets, underlying database
management system, accessibility, data life cycle, etc.) will be specified in a Data Management Plan
(DMP) elaborated within the first six months and updated all along the project in WP1. It will be based
on a questionnaire collecting information on the data type, format, size, origin, usage (etc.) which
will be generated when the project starts. A Data Officer from INRAE will be in charge of steering
the drafting of the DMP with ACTA and Doriane and coordinating the project's actions in terms of
data management and sharing. DURABICs is committed to open science and FAIR (findable,
accessible, interoperable and reusable) data management. DURABICs will respect the national and
EU regulations (e.g. on the collection and use of personal data).

A global feature in Durabics is the pronounced trend to promote collective initiatives and data
sharing. Hence, most activities in DURABICS will result in the publication of the produced data.

Data mutualisation between Durabics, REMED project and ABBA

Doriane company is responsible for providing a system for centralising and analysing experimental
data, which is also used within the REMED project. This is the Bloomeo Biosolutions software,
recently launched on the market. This system will serve as a link between REMED and DURABICs.
Actors within the DURABICs network will collaborate in the co-design of data centralisation pipelines
that will enable the centralisation of data from conservation and establishment biocontrol
experiments.

Data management modalities specific to the CBC observatory. The partners will commit in the
consortium agreement that all data and results produced within the scope of the observatory
activities will be made publicly available. No data will be considered confidential. The data may be
freely disseminated and communicated to the public.

Specificities of the Resource and Exchange Centre for Microbiota-Mediated Conservation
Biocontrol. The activities of the Center will initially be based on publicly available databases,
analytical methods, and molecular tools developed during the PPR-CPA VITAE project ('Cultivating
grapevine without pesticides', 2020-26, 2.9 M€, PI: Frangois Delmotte, WP leaders on microbiota
management: Corinne Vacher and Simon Labarthe), the MicroMod project (‘MicroMod : microbial
ecology models for biocontrol solutions in plant health’, 2024-2029, 210k€, PI: Simon Labarthe) and
the PARSADA GetUp project (‘Managing the grapevine microbiota to control downy mildew', 2025-
2030, 4.9 M€, PI: Corinne Vacher). One of these databases, which describes microbial taxa
associated with high or low susceptibility to downy mildew (Fournier et al., submitted), is already
publicly available. As the Center provides services, it will enhance the databases and refine the tools
(e.g., gPCR microfluidic chips, algorithms for detecting microbial bioindicators, and user-friendly
software). Microbiota data collected from private properties will remain confidential, with ownership
shared between INRAE and the vineyard owners. This arrangement will enable to develop a
proprietary database linking agroecological infrastructures to the abundance of disease-protecting
microorganisms. This unique, private database will form the cornerstone of centre' business model,
developed in collaboration with Liv'MAIA. Intellectual property rights for the enriched databases and
new tools will be defined in collaboration with the partnership departments of INRAE and INRIA.

Specificities of the organism characterization at the Sophia R&l site. In terms of data sharing and
dissemination, characterisation data will belong to the clients within a service framework (publication
in NCBI databases will be systematically proposed and encouraged). In a collaborative mode, the
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data will be published (after possible embargo during confidential regulatory phases or related to
development projects). Non-confidential metadata and summarised data (types of identified taxa,
resolved taxonomic confusions, descriptions of new species, causes of success or failure of
biocontrol methods) will be published and shared with the ABBA association.

IP management. Intellectual property (IP) in the project will be managed by the partners generating
the knowledge with the support of the Network Coordination Team in compliance with the
Consortium Agreement (CA). Whenever necessary, the NCT will consult the OpCom. The NCT will
provide advice to the concerned parties. Following the advice, the concerned parties will seek
appropriate protection (including patents or copyrights, etc.) or dissemination actions and if relevant
a plan for their industrial exploitation. Prior to the dissemination of any result, the relevant partners
will submit an abstract to the other partners involved in the result produced. The period for reviewing
will be fixed in the CA. Patent applications will be filled if the invention meets patentability criteria
and sufficient commercial potential. IP rules will be described and agreed within the CA and the NCT
will establish guidelines that will be communicated to the partners. These guidelines will cover
intellectual property management and technology transfer and will summarize the rules for the
handling of results before publication, reports and deliverables under review. Publications: In case
results are published, a publisher will be selected from those who respect authors’ interests and
accept open access publications (with or without embargo) once the co-authors have been
authorised to publish. The open access repository used will be connected to tools proposed by the
EC (e.g. open AIRE), granting access to publications and bibliographic metadata in a standard
format. The CA will regulate the process of obtaining IP protection, exploitation and revenue sharing
between partners. They will be signed at the start of DURABICs. The project will follow the rules IP
set at the EU level: (i) “Background” i.e. partners’ pre-existing know-how, while remaining the sole
property of their owners, will be made available to other partners when needed for the project
implementation; (ii) “Results” i.e. knowledge developed through the project, will be owned by the
partners who have directly contributed to its creation. In case of joint ownership, a separate contract
will be set and signed by the co-owners to determine their rights and obligations, and settle the IP
management and exploitation rules; (iii) Access rights to results for in-house activities will be granted
on a royalty-free basis. Access Rights to results and background if needed for Use of a partner's
own background including commercialization or for third-party activity will be granted on fair and
reasonable conditions. Secrecy agreements will be signed among partners involved in tasks with
sensitive IP and commercial issues, if required. Confidentiality for external guests, including
committee members, will be managed with secrecy agreements.

3.6. Strategy of partner organisations / Stratégie des organisations

The creation of the DURABICs network has been planned for the last three years with the governing
bodies of the main organisations hosting R&l sites: INRAE (SPE Division) and Université Céte
d’Azur. An initial and long-term investment strategy has been designed, with a reinforcement and
recurrent support decided by both organisations.
INRAE has set a recruitment plan for permanent staff on the R&l site of Sophia Antipolis:
- one permanent technician contract starting in 2024
- one permanent assistant researcher contract (IE) starting in 2024
- one permanent technician recruitment in 2025
- a cofinancing of of 100 K€ to create the macro-organism characterization infrastructure (in
addition to the 150 K€ asked to the ANR in DURABICs)
- a PhD fellowship from 2025 to 2027 to reinforce the research activity backing the creation of
the living-lab on organisational innovation
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- A strategic support to link the Bordeaux and Sophia Antipolis infrastructures on the topic of

biocontrol organism characterization (300 K€ over 2024-2026).
The Université Cote d’Azur, and its IDEX programme,

- The University cofinances the training programmes (DEGEBA Licence, BOOST Msc) of the
Nice-Sophia Antipolis site with an annual budget of 125 K€.

- The University takes the commitment to support DURABICs with an additional 125 K€ per
year, to cofinance the R&l actions on the site Nice - Sophia Antipolis.

- The annual University IDEX calls are also expected to cofinance approximately 150 K€ / year
to support the research and innovation actions planned in DURABICs.

- Université Cote d’Azur had also allowed a cofinancing of 600 K€ in 2018-2021 to impulse the
local dynamics on biocontrol Research, Training and innovation, that now culminates with
the coordination of the DURABICs network by the Nice Sophia Antipolis.

In the dynamic of IdEx since 2016, INRAE and UniCA have partnered to lead strategic activities on
biocontrol though an education-research-innovation continuum. In agreement with the contract of
site between the two institutions renewed in 2024 and with a strong emphasis on interdisciplinarity,
a series of actions and objectives were set to which DURABICs constitutes a perfect addition.

INRAE further mobilises its two technological platforms on biological control to support DURABICs:
UMR ISA PlantBIOs is a platform recognised as a Collective Scientific Infrastructure (ISC) by INRAE
and ISO 9001 certified. It brings together skills and expertise in the fields of biocontrol and plant
biostimulation. Based within the Sophia Agrobiotech Institute, a joint research unit of INRAE-CNRS-
UCA, PlantBIOs relies on a team of 22 technicians, engineers, and researchers, supported by an
internationally renowned scientific environment in biocontrol and plant defence. PlantBIOs provides
research teams with access to state-of-the-art equipment, technologies, and expertise to support
their projects, from gene analysis to effective systems. The infrastructure is organised into three core
functions, enabling work from experimentation to data analysis:
e Experimental Function: Includes the Experimental Installation (EI) component for producing
biological materials and conducting experiments under controlled conditions. This includes
60 climate-controlled rooms for plant cultivation, the Entomopolis and PheHome buildings for
insect rearing, quarantine facilities, 4,000 m? of greenhouses (including an S2 greenhouse),
and a mesocosm.
e Biological Resource Collection Function: Comprising biological resource collections (CRB
Trichogramma - CRB Ep-Coll).
e Analytical Function: Offers expertise and equipment through four specialised components in
bioinformatics (BIG), mass spectrometry (BA), cellularimaging (MIC), and video phenotyping
(PVP).
The operational and usage protocols of PlantBIOs are based on the INRAE research infrastructure
charter (INRAE infrastructure charter) and the IBiSA platform charter (IBiSA charter), adhering to
key principles of openness, sharing, transparency, data access, financial sustainability, and
compliance. Within DURABICs, the Experimental Installation equipment dedicated to insect rearing
(quarantine and non-quarantine) will be utilised. Partners will be trained in managing the climate
conditions of rearing modules and adhering to the operational protocols of confined spaces. In
addition to access to tailored, well-maintained, and adaptable equipment, they will benefit from
entomological expertise provided by the PlantBIOs team, as well as technical support for establishing
rearing protocols if needed.
The UMR SAVE BC2Grape experimental platform (https://bc2grape-inrae.fr/) evaluates biocontrol
for grapevine aerial diseases and pests (powdery and downy mildew, grey mold, European
grapevine moth or grapevine trunk diseases) through laboratory, greenhouse and field experiments.
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BC2Grape’s clients are from private or academic sector. The microbial CBC centre will complement
the expertise of BC2GRape with an alternative strategy for protecting grapevines against aerial
diseases. Through exchanges and pilot projects with winegrowers, it will develop biodiversity
management strategies aimed at fostering disease-protecting microorganisms already present in the
resident microbiota. Its primary users will be winegrowers, particularly R&D engineers from chateaux
committed to the agroecological transition. Both BC2Grape and this new platform will contribute to
advancing biocontrol in viticulture. They will share tools, particularly gPCR microfluidic technology,
which will be used within BC2Grape to better understand the mode of action and unintended effects
of biocontrol products, and within the new centre to monitor the resident microbiota.

4. Impacts of the infrastructure component/Impacts de la composante
d’infrastructure

4.1. Expected impacts and impact indicators

Description des impacts attendus

The targeted impacts are as follows:

e Democratizing conservation biocontrol:

o Establish a dynamic economic network of stakeholders in conservation biocontrol.
o Scaling up conservation biocontrol initiatives.

e Drastically increase French capacities to implement establishment biological control
programs, by providing initiative capacity, hosting structures, and support for innovation
stakeholders outside public research - without compromising safety and quality in activities
involving exotic organisms.

e Creating a conducive environment and structures for innovation in the most economically,
environmentally, and socially efficient biocontrol and biostimulation methods (conservation
biocontrol, establishment biocontrol, inoculation strategies combined with biodiversity
management, mixed strategies incorporating sterile insect techniques, semiochemicals,

etc.).
Focus &impact of DURABICs (crop sector) Focus & impact of DURABICs (BC / BS)
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P 40 80
: I II é :
: I g 40
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[ |

Cash Crops Fruits & Vegetables Vineyards Ornamentals & 0
others Biocontrol Biostimulation

Crop sector Type of strategy

B % Network Resource initially allocated B % Network Resource initially allocated

B % Network Resource at mid-term (expected users and projects) B % Network Resource at mid-term (expected users and projects)

Figure 2. Resource allocated to generate impacts in the different target crop sectors and between
strategies of biocontrol and biostimulation using in both cases resident or durably established
organisms or communities. Bars represent the % of initial investment in Durabics, and the expected
evolution of the resource % allocation after 5 years of network operation with users).
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Table 5 - From results to quantified impacts at >5 years

DURABICs Results Pathway to impact | Expected Impact KPI

>100 winegrowers received| Dissemination, Democratisation of|>1000 winegrowers
at the microbial CBC Center;| regional and| microbiome  management|willing to invest/pay for
>100 microbiota diagnostic| interregional strategies and associated|diagnostic and advice
kits delivered; >20| events, recommended activities services
publications in local or| collaboration within| agroecological

outreach journals| the current network >100 outreach
specialized in viticulture of SAVE and UMT publications using the
>4  pilot projects co-| Seven concept of ‘conservation
designed with wine growers microbial biocontrol’ in
New organisational and| Pilot projects using various crops, with
business model for microbial| the various viticulture presented as a
conservation biocontrol| scenarios of model system.

activities (WP3) business  models

(WP3)
Prototype of a user-friendly| Demonstration, User-friendly tools widely|1 patent on the diagnostic

application to showcase
microbiota diagnostic data
Microfluidic chip targeting
disease-protecting strains
Proprietary database linking
agroecological
infrastructures to the
abundance of disease-
protecting microorganisms
(WP3)

onsite participatory
activities (WP3)

used to facilitate microbiome
management

method (including both
the molecular diagnostic
tool and the associated
software)

New algorithms for detecting
microbial  indicators  of
disease susceptibility (WP3)

Open database describing

microbial indicators of
disease susceptibility to
airborne diseases in

grapevine (WP3)

Research
communication and
events (WP6)

Growth of the scientific
community  involved on
research applied to microbial
conservation biocontrol

>20 academic papers
using the new algorithms
to detect indicators of
disease susceptibility in
various crops

Permanent researcher
position at the SAVE unit
to develop conservation
microbial biocontrol

EBC Welcome and Support
Centre

New infrastructures,
External user pathways

5 pilot programmes on site

Stakeholder
engagement,
national
prioritization
structure

Drastically increased number
of started EBC programmes

1 EBC project started per
year, from 2030
(frequency x 5 when
compared to 2024)

CBC
community

stakeholders’

Engage CBC
stakeholders in a
self-defined
organisation,
facilitating
knowledge and

resource exchange
on CBC, knowledge

Deployment of a large
number of territorial CBC
initiatives with high biocontrol
efficiency at a national scale

>1,000 members in the
organisation

>10 new professional
trainers on CBC methods
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>1 database gathering
CBC scientifically-
certified knowledge

>5 new territorial CBC
initiatives
impulsed/accompanied
by the organisation per
year (or simultaneously)

1000 farms mapped by the

observatory, around 200
farms analysed more in
details

Work on the mixed
business model of
the observatory
(WP4, WP2)
Extension of the
network (WP4) and
links with

Unique tool for strategic
steering on Conservation
Biocontrol

Source of quantitative and
qualitative data on CBC
methods, used, and impacts,
facilitating all dissemination
activities

Number of farms

mapped: > 5000

Number of projects and
national / EU programme
set from the observatory
data: > 5 per year

Inauguration  of
facility:

Support Living Lab

a new

Providing a unique
place for dealing
with both technical
(hub for EBC CBC
and services) and
organisational
aspects of multi-
partners
agroecological
ventures.

Identifying and categorizing
technical needs of users

Characterizing the diversity

of project value proposition.

Characterizing the diversity
of project value network

Designing creativity
workshops suited to multi-
partner

Design of multi-partners
Business Modelling support
Developing pathways for

project holders

>= 10 Business models
template for developing
territorial projects

>= 4 distinct
pathways

support

2 Living lab spinoffs in
other territories to fit
better crops and territorial
specificity.

Training on Territorial
Business model
innovation

Technological facilities for
support services to
professional public (macro-
organism characterization)

Opening Research
services to wider
public

Upgrading
technical services

Most stakeholders requiring
pest or biocontrol agent
characterization get access
to a service and platform

Number of clients: >100
per year

Number of
prestations/collaboration

s: >200 / years

CBC techniques efficiency
assessment

Links between changes in
biodiversity resulting from
these methods and the
effectiveness of related
ecosystem services

Results on CBC
impacts on pest
management
Analysis of the
socio-economic
impact of CBC
techniques

Increased credibility of CBC

technigues to  become
accessible and realistic
options

>30 publications using
the concept of CBC
>20 different CBC
methods studied in
scientific papers
>80% of pests can be
managed using CBC
techniques
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Connect pesticide-free and|Maintenance of the | Growth of the network and | >10% network growth
innovative sustainable farms | network through database each year after 5 years
in the whole territory that will| fnding from NGOs | Increase of problem >10% new data
sharet_thelr experiences and and public management directory users |integrated in the
?B)i(\r/)gr IS¢ visibility to institutions interactive map each
conservation biocontrol year after 5 years
methods Interactive map New version of the
gathering all data problem management
will be diffused and directory every year and
Convince and  support| ghared by NGOs >10% users increase
farmers to engage into and public
agroecological practices institutions
Diffusion of problem
management
directory

Contribution of the network to the objectives of the Grand Challenge roadmap
(roadmap text in italics):

Accelerating the deployment of biocontrol and biostimulation methods in all their diversity (based on
the use of living organisms or substances introduced or already present in the agroecosystem).
— DURABICs explicitly aims to increase the diversity of pest management methods available to
agricultural professionals, supporting the deployment of the most preventive methods based on the
actions of organisms that are already present or sustainably established.

Implementing new or less explored modes of innovation: The infrastructure components must enable
the involvement of actors who do not readily identify as stakeholders in biocontrol and/or
biostimulation innovation, or facilitate innovation through modalities that are currently challenging to
implement  (e.g., collective approaches or requiring organisational innovations).
— DURABICs seeks to engage a diverse range of actors who do not currently self-identify as
innovation stakeholders through various means:

e Creating structures for exchange, coordination, and actor/activity mapping: national CBC
organisation (identification, cohesion, and federation of numerous small biocontrol
conservation actors); CBC Welcome and Support centre (coordination and collective
decision-making in establishment biocontrol with regional operators, sectors, environmental
protection associations, and public authorities).

e Hosting and engaging with territorial and sectoral actors (microbial CBC centre, a hub for
CBC operators, and the business model living lab).

Responding to the needs of territories, multi-actor collectives, and sectors engaged in highly
sustainable agroecological dynamics (economic, environmental, and social).
— The DURABICs network structure is designed to foster the emergence of technical and
organisational innovations based on the needs of territorial and sectoral actors. Co-design structures
for innovation are primarily configured as “Living Labs,” “Fab Labs,” resource centres, and co-
innovation frameworks. DURABICs also relies on a network of territorial initiatives aimed at
increasing sustainability levels (economic, environmental, and social) through co-created innovation
strategies, maintaining an organic link with the international ACPI-ACROPICS network.
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Developing underrepresented types of biocontrol and biostimulation methods: Reinforcing the
development of services enabling methods focused on the management and utilisation of the activity
of naturally occurring organisms in the environment.
— DURARBICs focuses on methods that are currently underrepresented and underfunded but are the
most cost-effective for farmers by leveraging the services provided by naturally present or
sustainably established organisms. DURABICs emphasises the development of new organisational
and business models to support such methods.

Accelerating the development of new methods while prioritising those with high sustainability
(economic, environmental, and  social) and the best cost-benefit  ratios.
— DURABICs aims to accelerate the development of biocontrol methods with the best cost-benefit
ratios by addressing key barriers that slow their progress:
e Insufficient confinement infrastructures for Establishment BC.
e Lack of accessibility and precision in organism characterisation capabilities (micro-organisms
in microbial CBC centre in Bordeaux and macro-organisms in Sophia Antipolis).
e Absence of organisational models and innovation support for these methods (dedicated
living-lab in Sophia Antipolis).
e Lack of user-friendly guides and tools for conservation biological control strategies (national
CBC organisation).
e Limited resources (databases, tools) for predictive capacities to enable informed decision-
making rather than trial-and-error approaches (developed by all infrastructure components
of DURABICs in WP1).

Improving the community’s capacity to identify, measure, and experiment, thereby disseminating
methods, technologies, guidelines, standards, and benchmarks to all actors in agricultural value
chains.

— DURABICs places a strong emphasis on widespread diffusion and sharing: diagnostic and
experimental tools at Bordeaux (microbial CBC centre) and Sophia Antipolis (UMT INRAE-Astredhor
developing a diagnostic and support tool) sites; tool dissemination through a network of distributed
actors (national CBC organisation); expertise-sharing on organisational models in a living lab
framework (business model living-lab).

Facilitating the design and implementation of ecological and organisational innovations that centre
on natural mechanisms providing prevention, regulation, stress management, and overall
enhancement of plant and soil health.
— This is the core of DURABICs: a network that enables R&l actors and professionals to implement
methods leveraging the prevention and regulation services provided by resident or sustainably
present organisms (microbiota, macro-organisms).

Promoting co-innovation processes that establish both collective, sustainable systems and integrate
biocontrol and biostimulation methods.
— All DURABICs network structures support co-innovation through their organisational modes (Fab
Labs, resource centres, consultation structures, and hubs).

Contributing to demonstrations (understood as integral to co-innovation and the subsequent
deployment of innovations) of the sustainability of biocontrol and biostimulation methods, as well as
the production systems utilising them.

= DURABICs was developed alongside the PARSADA MOBACCLIM and DEBLOCONS projects,
which focus on proof-of-concept and demonstrations, leveraging DURABICs’ technical and
organisational resources and tools.
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Establishing equipment that provides high-throughput technologies and predictive/intelligent
capacities for innovation stakeholders. This includes Al developments for chemical mediators,
microbial ecology, biotic/abiotic stress detection, and intelligent selection of organisms and
substances for biocontrol and biostimulation Strategies.
— DURABICs offers access to high-throughput technologies using Al, such as microbiota
diagnostics and analysis (Bordeaux CBC Centre) and high-throughput video phenotyping (Sophia
R&l site).

Enhancing the capacity to host or create non-academic entities (start-ups, associations, foundations,
cooperatives, and other relevant legal forms based on targeted business models) contributing to the
Grand Challenge objectives

— The Sophia Antipolis site of DURABICs is designed to host new private entities, with a recently
renovated building dedicated to partner hosting and training. The link between this INRAE
infrastructure and the LIVMAIA living lab specifically supports the creation of new private entities
(SCICs, associations, foundations, etc.) implementing organisational models for conservation and
acclimatisation-based biocontrol.

Ensuring efficient collaborations between teams across sites (Grand Challenge Axis 2), and with
other national and international sites (Europe and beyond).
— The network is highly interconnected internally (long-standing collaborations and aligned impact
goals) and externally, with other infrastructure components under development (the project
coordinator participated in early discussions for all GD infrastructures) and other key structures in
national (PPR CPA) and international systems (European TOPAGRI alliance, ACPI network).

Strengthening the capacity for pre-competitive research relevant to non-academic actors,
collaborating with the broader community when appropriate.
— DURABICs bolsters the scientific foundation for the organisational and technological innovations
used within the infrastructure. It is supported by research from UMR ISA, UMR GREDEG, and UMR
SAVE.

Integrating the research-innovation-education triptych (education addressing all target audiences)
across sites and networks, contributing to the transformative objectives of the Grand Challenge.
— Two DURABICs sites are co-supervised by educational institutions (Université Céte d’Azur,
Bordeaux Sciences Agro). DURABICs supports two recently launched biocontrol and biostimulation
programmes: MSc BOOST and DEGEBA Professional Licence. The Sophia Antipolis site is
designed to maximise on-site interaction among research teams (UMR ISA), innovation stakeholders
(start-ups and private entities hosted), and educational activities (undergraduate to PhD levels). The
site also hosts a UMT dedicated to advancing the most sustainable methods (UMT ACADIA:
Astredhor, INRAE, Chambre d’Agriculture 06).

47/50



FRANCE
022 Al

||\' ty

(

2025

4.2. Strategy for impact

EBC Welcome & Support

GRAND DEFI BIOCONTROLE BIOSTIMULATION
INFRASTRUCTURE AXE 2 - PROJET CIBLE

DOCUMENT PRESENTATION PROJET

DURABICs

Centre

Project PARSADA Drocfs o
MOBACCLIM

Business Models

Living-lab

Observatory .

National CBC organisation

BC Macro-organism
characterisation platform

Project PARSADA .
DEBLOCONS

Microbial CBC and Biostim

Centre & CTIFL network

10 initiatives pear year on

biostimulation via
microbiome management

Figure 4. Pathways to impact: structures created by DURABICs (and other connected projects) — Functions and capacities provided — Targets of

impact by the end of the Grand Défi.

48/50



R_;\ GRAND DEFI BIOCONTROLE BIOSTIMULATION | DOCUMENT PRESENTATION PROJET
/ INFRASTRUCTURE AXE 2 - PROJET CIBLE

DURABICs
2025
5. Justification for the funding requested
Nice Sophia Antipolis Site & Coordination
Equipment:
e Co-financing for upgrading the on-site quarantine infrastructure to increase its capacity:
€200,000

e Co-financing for molecular and phenotypic characterization equipment: €30,000
Personnel:

e Network Coordination Director 48 months of HR (Research Engineer profile, 282K€). See
governance section

e 24 months, for a project leader in charge of the impulsion of the creation of the National CBC
Practitioners Organisation (138 K€)

e Co-financing for HR on organism characterization and tool development missions: 108 K€

Operations/Missions:

e Operational costs and management for launching the structure, including exchanges
between structures, consumables, website, digital support tools, and training: €10,000/year
=50 K€

e Travels (invitation, visits, conferences): 25 K€

Pilot Activities/Configuration with Beta Testers:

e Project support and expertise development for "conservation" with Vegenov: €132,000
(Vegenov personnel time, missions, consumables)

o Sample collection from growers’ greenhouses in Britany
o Sample analysis at Vegenov
o Participation at animation and coordination events

Sub-contracting (LPO 30 K€; Fredon Grand Est 30 K€; ITAB 15 K€; participation of technical
institutes, e.g. ITB, IFV, to the WP1: 30 K€)

Université Céte d’Azur, GREDEG
e Staff: 368000 €
- Recruitments

- 1 coordinator for the Exchange and Support Hub for Multi-Partner Territorial Projects
Using New Organizational Models (Liv’MAIA) (48 months, 268000 €).

- 1 sociologist (20 months, 100500 €) in social networks of innovation in farming and
rural communities for the animation of the CBC network, new members and new
partners acquisition, developing and maintaining the website and documentation.

e Operating expenses: 64000 €

- Furniture, computer equipment, communication supports and consumables

- Collaboration with an internet platforms (Neayi - Triple performance) specialized in
the dissemination of agricultural practices. They will formalise results of the program
for professionals and farming communities (25000€)

- Work with specialists, trainers and journalists - census of existing networks, works of
knowledge gaps and perception lock-ins, elaboration of communication and training
support CBC (30000 €)

Missions: 50000 €
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The project requires networking, interviewing actors and visiting onsites territorial configuration of
parsada projects followed. Part of it can be done online, however, meeting remains an essential
mean to developing new collaborations. The ambition of the project is to adress French territories in
their diversity. It requires means for mobility, including meetings with practitioners and project
stakeholders, developing relations with othe actors of the farming landscape, as well as new potential
partners and also possible funders. And so on.

Bordeaux Microbial CBC Centre :

SAVE
Staff = 476 627 €
e Hiring of 2 research engineers (28 months each) in microbial ecology who will launch the
structure and develop the diagnostic service of the resident microbiota
e Hiring of 1 young researcher (36 months) expert in agro-ecology and agronomy to build the
database linking microbiota composition with agro-ecological practices and infrastructures
(co-supervised by Corinne Vacher and Adrien Rusch)
Operating expenses including costs of furniture and computer equipment, communication
supports, consumables for field sampling and molecular biology, and sequencing costs = 95 335 €
Missions: 2000 € per year = 10000 €

INRIA:

1 research engineer (24 months) : 141 168
Operating expenses: 6120

Missions: 3000

Extrapolation network and actions: CTIFL (design of dissemination content based on experimental
results, dissemination): 65 K€ requested.

EAT Observatory:
e Entomologists (service providers): 50,000
e 2 editors for writing, dissemination, and communication: €2,000 * 12 months * 3 years * 2 =
144,000
e 1 researcher (biologist) + 1 researcher (social sciences, responsible for network creation and
animation, 3 years): 216,000
Project coordinator (3 years): 108,000
Administrator: 108,000
Field experimentation and dissemination consumables: 16,000
Conferences, travel, accommodation, etc.: 16,000

Transversal development of tools:

Solagro: tools development, web interface development, dissemination (65 K€ requested support)
Development of data management pipelines for experimental data (Doriane): 33 K€ (requested
support: 20 K€).

ACTA: coordination of R&D activities with Technical institutes, coordination with the REMED GD
Axis 2.3 project, Data management with INRAE and Doriane (HR, 30K€)
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