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Dusky Seaside Sparrow

• In 1950s marsh habitat was radically altered causing 
rapid population decline

• When intervention approved, only six males were left.

• Debate about ways to save it took too long.

"...delaying a decision is a decision for extinction" (Gruson, 1981).
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Why Human Negotiations Can Fail Under Pressure: 

• Speed up negotiations: 

Negotiations are time limited. 

• Integrating big data: 

Negotiators need to process immense amount of information

• Limit potential biases: 

Negotiators may be biased during information processing
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Suggested approach: 

• Speed up negotiations 

• Integrating big data

• Limit potential biases

Fetsch*, Savvateev* et al., 2025, 

iScience (under revision) 

preprint:

https://arxiv.org/abs/2509.09906
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Pipeline description

• Two-day workshop on AI-assisted risk negotiation at BfR in 2025

• Experts in food microbiology and risk assessment from academia, government, and industry
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Pipeline description : LLM-based agents 

Tools Memory 

LLM-based agent

GPT-5.6 

Prompt
Short-term goals

General aim

Scientific 

foundation

Ethical 

foundation

References

Stakeholder 1 

(Food Industry 

representative) 

Guo et al., 2024. Light RAG 
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Pipeline description : LLM-based agents 
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Pipeline description: Preliminary discussion 
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Issue A: Stringency of process Hygiene Criterion 

(PHC) vs Food Safety Criterion (FSC)

Issue B:Cost burden sharing 

etc.

A1 “Status quo PHC":Maintain the existing PHC 

only (no FSC).

A2 “Phased FSC (lenient limit)": Introduce an 

FSC phased in gradually with risk-based 

sampling.

A3 “Strict FSC":Adopt a stringent FSC with a low 

limit and immediate withdrawal or recall of non-

compliant batches to maximize public health 

protection.

Issue C:Type of rule: uniform EU vs tailored

Pipeline description: Preliminary discussion 
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Pipeline description: Preliminary discussion 



15

Pipeline description: Main negotiations
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I suggest A2, B4, C2,…?

C2 is fair, but I would prefer

B2 How about A2, B2,C2,…?

A2,B2 is acceptable, but only if I 

get C3 … Deal: A3, B2, C2

➢ Structural exchange on the prefixed Issue/Options

Pipeline description: Main negotiations
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D
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a
ls

Percentage (%)

Pipeline description: Main negotiations



18

Pipeline description: Main negotiations
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Pipeline description: Main negotiations
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Pipeline description: complete pipeline
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Next steps and further development

Concrete action proposal 

addressing various aspects of the 

problem based on the available 

data and simulated behaviour 

(e.g. A1, B2 etc.) 

• Pipeline refinement. Integrating negotiation and game-theoretical approaches with probabilistic 

reasoning (e.g., Bayesian inference). 
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Next steps and further development

• Pipeline refinement. Integrating negotiation and game-theoretical approaches with probabilistic 

reasoning (e.g., Bayesian inference). 

2. Pareto Optimality - Efficiency

If you cannot make one party better 

without making at least one other 

party worse.

3. Nash Equilibrium – Balance

The most balanced joined gain over 

no deal

1. Individual Rationality – Acceptance

If the deal is acceptable for everyone 

(e.g. summed score is above the 

threshold)
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Next steps and further development

• Pipeline refinement. Integrating negotiation and game-theoretical approaches with probabilistic 

reasoning (e.g., Bayesian inference). 



25

Next steps and further development

• Pipeline refinement. Integrating negotiation and game-theoretical approaches with probabilistic 

reasoning (e.g., Bayesian inference). 

➢ Even though the most popular solutions were 

efficient (e.g. Pareto optimal), accepted by field 

stakeholders, they were not “mathematically 

balanced” (e.g. Nash equilibrium).
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Next steps and further development

• Pipeline refinement. Integrating negotiation and game-theoretical approaches with probabilistic 

reasoning (e.g., Bayesian inference). 

* *

p: Mann-Whitney, Holm-adjusted across 3 metrics; δ: 95% bootstrap CI, unadjusted



27

Next steps and further development

• Pipeline refinement. Integrating negotiation and game-theoretical approaches with probabilistic 

reasoning (e.g., Bayesian inference). 

✓ Integration of probabilistic reasoning 

tools allowed (i) reach a “fair” 

equilibrium and (ii) reduce noise and 

improve the deal reproducibility
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Want to be a part of the project?

Validation of the system on the new case scenarios 
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Thank you for your attention!
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