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Overview

• Title of the Challenge: 

• Biotech for Climate Resilient Crops and Plant-based 
Biomanufacturing

• What is the specific problem to be addressed through this Challenge? 

• Proposed challenge represent a novel solution to produce proteins 
and other high-value ingredients under unfavourable environmental 
conditions.         
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Why this challenge?

Food Chain Technologies 
& Novel and Sustainable Food

- state of the art - 





Temperature Circle 1880-2022
Temperature Circle 1880-2022. Temperature 
change by country. 
Base period 1951-1980. 
By Antti Lipponen - Based on NASA GISS 
GISTEMP data.

Plants most likely don’t know
or care about humans, their
economy, and the rootcause
of global warming. 

They simply have to adapt.
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Complexity in:

• Food Chain 
     Technologies and
• Novel & Sustainable 

Food
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Background – Stress Factors in Modern Agriculture
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Background – How it works
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Ovoalbumin production 

through Free range organic   

        production 

State-of-the-art 2023

 

Ovoalbumin production 

through Precision 

fermentation 

EIC Accelerator 2024

Ovoalbumin production 

through Plant-based 

biomanufacturing

EIC Pathfinder 2025

Background – Case: Production of ovoalbumin 

Concerns

GHG emissions

Antibiotics, hormones

Ethical considerations

Concerns

Expensive industrial 

equipment.

Concerns

Possible health-related 

long-term effects 
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Background – How it works

• Crop  ‘pangenome’ captures the 
complete genetic diversity across 
multiple crop varieties to identify 
genetic traits that can help 
improve its resilience and 
nutritional quality.

• Conventional plant breeding 
techniques and NGT are deployed 
to modify crops to improve its 
resilience and produce high value 
native and non-native ingredients. 
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Background – How it works
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Scope of the Challenge

Production of high value plant native 
and non-native ingredients in existing 
and novel crops on an industrial scale 
in a cost-effective and environmentally 
friendly and climate-smart manner. 

Possible strategies to develop 
climate-resilient crops 
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Background – Methodology

• Non-GMO TECHNOLOGIES

• NON-TARGETED MUTAGENESIS 

• CISGENSIS

• Now Genomic Techniques (NGT)

• Gene editing

• Gene design

Use of AI can speed-

up the selection 

process and achieve 

our strategic goals in 

food security while 

maintaining 

agriculture 

environmentally 

sound business
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1. Increasing plant growth, yields and resistance to stress.

2. Increasing the nutritional value in crops through  plant native and 
non-native ingredients in crops. 

Specific objectives of the Challenge
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Research papers & reports

, , ,
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Research papers & reports

, , ,



2020

Research papers & reports

, , ,
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• mutagenesis AND crop* – 68  mutagenesis AND food - 164

• mutagenesis AND plant* - 1047

Patent landscape
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• Biofortification and crops – 3

• Biofortification and plants – 9

• Biofortification and food – 5

• Synthetic biology and crops - 8

• Synthetic biology and plants – 25 

• Synthetic biology – not getting right results

Patent landscape
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Patent landscape
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Ecosystem maturity

• Horizon Europe Work Programme 2021-2024 - 9. Food, 
Bioeconomy, Natural Resources, Agriculture and Environment 
- Call 2023: New detection methods on products derived from new genomic 

techniques for traceability, transparency and innovation in the food system

- Call 2022: Exploring extreme environments: noel adaptation strategies at 
molecular level for bio-based innovation

- Call 2021: New genomic techniques (NGT): understanding benefits and risks 
– focus on bio-based innovation
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Ecosystem maturity
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Information relevant to Step 2 evaluation

Evaluation procedure

Submission 
Individual 

remote phase

Evaluation 

committee 

phase
Feedback
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Portfolio categories

i. Crops such as but not limited to potatoes, wheat.

ii. Stress factors combinations such as but not limited to combinations of heat, drought, 

salinity, flooding, high CO2 levels, altered composition and behaviour of weeds, insects, 

pathogens and soil microbiome, human-generated pollutants.

iii. Native or non-native ingredients increasing the nutritional value of the crop such as but not 

limited to increasing content of potato native protein patatin, introduction of non-native 

ovoalbumin in potatoes.

iv. Methodological approach used, e.g. conventional breeding technologies and New Genomic 

Techniques. Leveraging technologies such as, but not limited to genomics, transcriptomics, 

proteomics, metabolomics and phenomics. nanoparticle technology, chemistry, and 

advanced artificial intelligence to speed-up the selection process.
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Portfolio considerations

The process of building a balanced and impactful project portfolio will adhere to the 

following principles: 

1. Selected projects for the portfolio should have a diversity in crops as much as 

possible and should ensure European geographical coverage where these crops are 

grown, if applicable. 

2. At least two main groups in the portfolio will be selected, each one focusing on a 

specific stress factor combination. 

3. A balanced representation of native and non-native ingredients will be sought.

4. In addition, a diversity in core and leveraging technologies will be aimed for.
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Portfolio considerations (II)

• Projects must develop a complete methodology for assessing the increase of plant growth, yields, 
and climate resilience to single and multiple stresses, and/or assess changes to the nutritional value 
of crops. 

• Proposals should include multi-omics approaches including genomics, transcriptomics, proteomics, 
metabolomics and phenomics. These approaches can be further underpinned by leveraging 
technologies such as, but not limited to nanoparticle technology, chemistry, and advanced artificial 
intelligence to develop and introduce novel defense and acclimation strategies, currently not 
present in crops to achieve greater tolerance to harsh environmental conditions and/or 
biomanufacturing of non-native ingredients, to enable the time required for that development to be 
significantly shortened. 

• Proposals should also look to address the narrow genetic diversity of novel crops and are also 
expected to consider regulatory aspects and to build on the work carried out so far by the European 
Food and Safety Authority (EFSA), where appropriate
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Budget and application deadline

• Indicative budget: €30 million

• Grant size: up to €4 million

• The funding rate of this grant is 100% of the eligible costs.

• Work Package on portfolio activities: 10 person-months

• Application deadline: 29 October 2025 at 17:00 Brussels local time 
via the EU Funding and Tenders portal!
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4 million € question

• Challenge is on.

• Do you accept it?

ACRONYM OF YOUR PROJECT
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Expected outcomes and impacts

• Utilizing biotechnology to achieve greater tolerance to harsh 
environmental conditions and biomanufacturing of non-native 
ingredients represent a paradigm shift in modern agriculture focused 
mostly on very limited number of conventional crops. 

• This is one of the key factors to secure long-term competitiveness of EU 
Food supply chain. 

• Achieving technology advantage. 

• Decreasing EU dependency on imports of inputs for primary production, 
feed and food. 
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Diversity of crops 

Diversity in 

 core and 

leveraging 

technologies

 

      

   

    Adapted 

  to different 

 stress factor

combinations

Increased content 

of native 

ingredients or non-

native ingredients 

introduced

Portfolio of 

carefully selected 

projects developing 

nutritious and 

climate resilient 

crops

Impacting sector 

in line with 

strategic priorities 

of the EU by 

fostering deep 

tech researches 

with disruptive 

impact on the 

market. 

Challenge overview



Extracted from GA: 

“Each consortium will nominate

Portfolio Manager, Innovation

Manager and Communication

Manager.”

“A chair will be nominated for each

WG. This chair will be responsible to 

prepare meeting agendas, links to the 

meeting and minutes of the meetings. 

WG Meetings are expected to be 

online and to be scheduled 

approximately every 3 months.”

Strategic steering

Operational steering

Advisory 

Experts

Project 

Officers

Portfolio Steering Committee

(Project coordinators)

Programme

Manager

Technological 

synergies Working 

Group 

Regulatory activities and 

clinical trials synergies  

 Working Group 

Business Development 

Working Group 

Communication and 

dissemination Working 

Group 

Chair Chair Chair Chair

Proactive portfolio management
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