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Not just a Trend. Why XAI Matters Today 

Opacity

AI reliance

Trust in AI



Opacity
Explainability

XAI

Towards

Transparency

Risks of opaque systems



Growing reliance on AI in 
high-risk scenarios/decisions

Chen, Valerie, et al. "Understanding the role of human intuition on reliance in human-AI decision-making with explanations." Proceedings of the ACM on Human-computer Interaction 7.CSCW2 (2023): 

1-32.
Eckhardt, S., Kühl, N., Dolata, M., & Schwabe, G. (2024). A survey of AI reliance. arXiv preprint arXiv:2408.03948v2. August 2025

Research 

Question: 

Under what 

conditions do 

people 

engage with 

explanations 

to verify AI 

predictions? 

Reducing 

overreliance

Overreliance on AI can 

be problematic, as 

humans might accept 

AI recommendations 

even when they are 

incorrect 

(wrong adherence), 

leading to poor 

decision quality

Overreliance 
(Excess of confidence)



Auditability

Zerilli, J., U. Bhatt, and A. Weller. "How transparency modulates trust in artificial intelligence. Patterns, 3 (4), 100455." (2022).
Herrera, F. (2025). Reflections and attentiveness on explainable artificial intelligence (XAI). the journey ahead from criticisms to human-ai collaboration. Information Fusion, 103133.

(inspired in Zerilli et al, 2022)

GOAL: Explainability can modulate Trust in AI

Trust in AI
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Between black box and white AI

From white box versus black-box AI



Black box AI 

RIBEIRO, Marco Tulio; SINGH, Sameer; GUESTRIN, Carlos. " Why should i
trust you?" Explaining the predictions of any classifier. Proceedings of 
the 22nd ACM SIGKDD international conference on knowledge discovery 
and data mining. 2016. p. 1135-1144

Do you trust the model?
LIME



Given an audience, an explainable AI is one that produces details 
or reasons to make its functioning clear or easy to understand. 

Definition: Explainability

Barredo Arrieta A et al.. Explainable Artificial Intelligence (XAI): Concepts, taxonomies, opportunities and challenges toward responsible AI Inf. Fusion, 58 (2020), pp. 82-115

What is eXplainable Artificial Intelligence (XAI)?



Explainability gap,  between “experts/users”  and “researchers/developers”

Langer, Markus, et al. "What do we want from Explainable Artificial Intelligence (XAI)?–A stakeholder perspective on XAI and a conceptual model guiding interdisciplinary XAI 
research." Artificial Intelligence 296 (2021): 103473.

On the XAI definition essence: understanding and audience



Blue XAI

Human-valued

Red XAI

Model-valued

Challenge: 

XAI for audience

Herrera, F. (2025). Reflections and attentiveness on explainable artificial intelligence (XAI). the journey ahead from criticisms to human-ai collaboration. Information Fusion, 103133.
Przemyslaw Biecek, Wojciech Samek (2024) Position: Explain to Question not to Justify Proceedings of the 41st International Conference on Machine Learning, PMLR 235:3996-4006, 2024.
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Trust AI

Trust: To believe that someone is good 

and honest and will not harm you, 

or that something is safe and reliable

(trustworthy AI)



1

The Ethical principles: 

(i) Respect for human 
autonomy 
(ii) Prevention of harm 
(iii) Fairness 
(iv) Explicability 

Trust in AI - Trustworthy AI

Ethics guidelines for Trustworthy AI – April 8, 2019. https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai

The principle of explicability 

Explicability is crucial for building and 
maintaining users’ trust in AI systems.



The Ethical principles of: 

(i) Respect for human autonomy 
(ii) Prevention of harm 
(iii) Fairness 
(iv) Explicability 

AI regulations and guidelines



Trust AI

Trust in AI is not just a non-technical 
ethical consideration (Ryan, 2020). 
Instead, it also includes various 
domains, including 

a) AI performance,

b) transparency and explainability,

c) compliance with legal and technical 
regulations. 

Ryan M (2020) In AI we trust: ethics, artificial intelligence, and reliability. Sci Eng Ethics 26(5):2749–2767.
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Barredo Arrieta A et al.. Explainable Artificial Intelligence (XAI): Concepts, taxonomies, opportunities and challenges toward responsible AI Inf. Fusion, 58 (2020), pp. 82-115

Learning Models in the heart of XAI

Between less interpretability and greater accuracy

High Levels of 
interpretability/XAI of 
different Machine 
Learning models: 

(a) Linear regression; 

(b) Decision trees; 

(c) K-Nearest Neighbors; 

(d) Rule-based Learners; 

(e) Generalized Additive 

Models; 
(f) Bayesian Models. 



BENNETOT, Adrien, et al. A practical tutorial on explainable AI techniques. ACM Computing Surveys, 2024.

XAI: What we know

SHAP: SHapley Additive exPlanations

DiCE: Diverse Counterfactual Explanations

Transformers Interpret (TI) (for language models)

Grad-CAM (image classification)

Layer-wise Relevance (explain image)

Logic Tensor (Neural-Symbolic AI)

TS4NLE (for natural language explanations)

A practical analysis of XAI 
tools for different kind of 
data and scenarios

Software tools for XAI research
InterpretML DALEX Shapash 

(Sharp, LIME)

Alibi H2O OmniXAI

AIX360 ELI5 ML (IML)

Skater iNNvestigate Captum

tf-explain modelStudio Interpretable



Explanations categorization
Herrera, F. (2025). Reflections and attentiveness on explainable artificial intelligence (XAI). the journey ahead fromcriticisms to human-ai collaboration. Information Fusion, 103133.
Bodria, F., Giannotti, F., Guidotti, R., Naretto, F., Pedreschi, D., & Rinzivillo, S. (2023). Benchmarking and survey of explanation methods for black box models. Data Mining and Knowledge Discovery, 37(5), 1719–1778.

Explanations: The heart of XAI



Barredo Arrieta A et al.. Explainable Artificial Intelligence (XAI): Concepts, taxonomies, opportunities and challenges toward responsible AI Inf. Fusion, 58 (2020), pp. 82-115

XAI: What we know. Post-Hoc XAI, static procedures

Post-Hoc Explainability 
techniques for black-box 
models



Miller, T. (2023, June). Explainable ai is dead, long live explainable ai! hypothesis-driven decision support using evaluative ai. In Proceedings of the 2023 ACM conference on fairness, 
accountability, and transparency (pp. 333-342).

XAI: What do we need? Towad dynamic XAI procedures

Dynamic  New scenario
Evaluative AI
Incremental XAI
Conversational XAI
Interactivity x Explainability
Iterative XAI frameworks

Static 
explainability

Dynamic 
explainability
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Human-AI Decision Making

AI-assisted decision-making

Task. High risk scenarios. 
Health, finance, critical infrastructures, …



Human-AI Decision Making

AI-assisted decision-making scenarios, the human makes a decision about 

a set of instances with the assistance of an AI’s advice (predictions, ...) 



XAI for Human-AI Collaboration

Chen, Valerie, et al. "Understanding the role of human intuition on reliance in human-AI decision-making with explanations." Proceedings of the ACM on Human-computer 
Interaction 7.CSCW2 (2023): 1-32.
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XAI towards Effective AI

Cointelligence
XAI in the LLMs Era
Explainability in context
Co-explainers (Iterative and Interactive XAI framework)

Towards XAI practical use for AI systems deployment
      



Doctor Centaur 

Delegation and 

approval

Doctor Cyborg

co-creativity

co-analysis and human 

decision making



Herrera, F. (2025). Reflections and attentiveness on explainable artificial intelligence (XAI). the journey ahead from criticisms to human-ai collaboration. Information Fusion, 103133.

The goal: Under what conditions explanations can improve human 

understanding and in what way.

Human-AI decision making. XAI can help Doctor Centaur

XAI helping. Toward Efective HAIC 



These systems already communicate in natural language, yet the 
mere presence of an answer does not constitute an explanation of 
its reasoning. 

The challenge is not just to interpret what was said, but also to 
understand why it was said.

XAI in the LLMs Era

Herrera, F. (2025). Making Sense of the Unsensible: Reflection, Survey, and Challenges for XAI in Large Language Models Toward Human-Centered AI. arXiv preprint 
arXiv:2505.20305.



XAI in the LLMs Era. Toward Efective Human-AI Collaboration (HAIC)

Herrera, F. (2025). Making Sense of the Unsensible: Reflection, Survey, and Challenges for XAI in Large Language Models Toward Human-Centered AI. arXiv preprint 

arXiv:2505.20305.



Bello, M., Bello, R., García, M. M., Nowé, A., Sevillano-García, I., & Herrera, F. (2025). Explainability in Context: A Multilevel Framework Aligning AI Explanations with 
Stakeholder with LLMs. arXiv preprint arXiv:2506.05887.

XAI in the LLMs Era: Explainability in Context



Bello, M., Bello, R., García, M. M., Nowé, A., Sevillano-García, I., & Herrera, F. (2025). Explainability in Context: A Multilevel Framework Aligning AI 

Explanations with Stakeholder with LLMs. arXiv preprint arXiv:2506.05887.
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XAI in the LLMs Era: Explainability in Context

Bello, M., Bello, R., García, M. M., Nowé, A., Sevillano-García, I., & Herrera, F. (2025). Explainability in Context: A Multilevel Framework Aligning AI Explanations with 
Stakeholder with LLMs. arXiv preprint arXiv:2506.05887.



XAI in the LLMs Era: Explainability in Context

Bello, M., Bello, R., García, M. M., Nowé, A., Sevillano-García, I., & Herrera, F. (2025). Explainability in Context: A Multilevel Framework Aligning AI Explanations with 
Stakeholder with LLMs. arXiv preprint arXiv:2506.05887.



Co-explainers: Iterative and 
Interactive XAI Framework



Co-explainers: Iterative and 
Interactive XAI Framework

Explainability in Context
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Co-explainers: Iterative and 
Interactive XAI Framework
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Institutionalizing XAI

Embedding explainability in AI lifecycle
Building trust with stakeholders
Supporting auditability and accountability
Reducing risks misuse and AI harms
Governance structures (between XAI and Opacity)

Towards XAI studies for AI systems deployment
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Auditability

Zerilli, J., U. Bhatt, and A. Weller. "How transparency modulates trust in artificial intelligence. Patterns, 3 (4), 100455." (2022).
Herrera, F. (2025). Reflections and attentiveness on explainable artificial intelligence (XAI). the journey ahead from criticisms to human-ai collaboration. Information Fusion, 103133.

(inspired in Zerilli et al, 2022)

GOAL: Explainability can modulate Trust in AI

Concluding Remarks: Trust in AI

Challenge:

➢ Increase the effect of explainability 

➢ Consider the dependence on the 

domain and context

➢ Increase people’s cognitive 
motivations



Herrera, F. (2025). Reflections and attentiveness on explainable artificial intelligence (XAI). the journey ahead from criticisms to human-ai collaboration. Information Fusion, 103133.

Concluding Remarks

Message 1. XAI requires increasing 
people’s cognitive motivations to engage 
analytically with explanations.
It requires aligning with 
stakeholders/users to interpret 
explanations and support AI-assisted 
decision making to gain AI reliance.



Concluding Remarks

explanation is not a window into 
machine logic; it is a tool to make 
publicly acceptable decisions.

Message 2. Ultimately, XAI has the potential to demystify AI, transforming 
it from a black-box system into an accessible and understandable science. 

… ensuring that AI serves not just as a machine for prediction but as a 
collaborator in human decision-making. 

Herrera, F. (2025). Reflections and attentiveness on explainable artificial intelligence (XAI). the journey ahead from criticisms to human-ai collaboration. Information Fusion, 103133.



Herrera, F. (2025). Reflections and attentiveness on explainable artificial intelligence (XAI). the journey ahead from criticisms to human-ai collaboration. Information Fusion, 103133.

Concluding Remarks: Toward the future

It is necessary to develop XAI methodologies for 
instutitionalizing XAI

We need evaluation methodologies on the maturity 
level of XAI (criteria,  high-risk scenarios, LLMs 
analysis)

From theory to practical use



Francisco Herrera
Prof. Computer Science and Artificial Intelligence

Research Institute of  Data Science and Computational 
Intelligence (DaSCI)

University of Granada, SPAIN 

Spanish Royal Academy of Engineering 

ADIA Lab Fellow

SUMMIT AI4ES 2023
Jueves 30 Noviembre 2023

Not Just a Trend: Institutionalizing XAI 

for Responsible and Compliant AI Systems


	Slide 1
	Slide 2: Not just a Trend. Why Explainable AI (XAI) Matters Today Defining Explainable AI (XAI) Ethics, Regulatory and Compliance Drivers Building Explainable AI (Static vs Dynamic)  Best Practices: XAI for Human-AI Collaboration (HAIC) XAI Towards Effect
	Slide 3: Not just a Trend. Why Explainable AI (XAI) Matters Today Defining Explainable AI (XAI) Ethics, Regulatory and Compliance Drivers Building Explainable AI (Static vs Dynamic)  Best Practices: XAI for Human-AI Collaboration (HAIC) XAI Towards Effect
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Not just a Trend. Why XAI Matters Today Defining Explainable AI (XAI) Ethics, Regulatory and Compliance Drivers Building Explainable AI (Static vs Dynamic)  Best Practices: XAI for Human-AI Collaboration (HAIC) XAI Towards Effective HAIC: LLMs Er
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Not just a Trend. Why XAI Matters Today Defining Explainable AI (XAI) Ethics, Regulatory and Compliance Drivers Building Explainable AI (Static vs Dynamic)  Best Practices: XAI for Human-AI Collaboration (HAIC) XAI Towards Effective HAIC: LLMs E
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Not just a Trend. Why XAI Matters Today Defining Explainable AI (XAI) Ethics, Regulatory and Compliance Drivers Building Explainable AI (Static vs Dynamic)  Best Practices: XAI for Human-AI Collaboration (HAIC) XAI Towards Effective HAIC: LLMs E
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25: Not just a Trend. Why XAI Matters Today Defining Explainable AI (XAI) Ethics, Regulatory and Compliance Drivers Building Explainable AI (Static vs Dynamic)  Best Practices: XAI for Human-AI Collaboration (HAIC) XAI Towards Effective HAIC: LLMs E
	Slide 26
	Slide 27
	Slide 28
	Slide 29: Not just a Trend. Why XAI Matters Today Defining Explainable AI (XAI) Ethics, Regulatory and Compliance Drivers Building Explainable AI (Static vs Dynamic)  Best Practices: XAI for Human-AI Collaboration (HAIC) XAI towards Effective HAIC: LLMs E
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44: Not just a Trend. Why XAI Matters Today Defining Explainable AI (XAI) Ethics, Regulatory and Compliance Drivers Building Explainable AI (Static vs Dynamic)  Best Practices: XAI for Human-AI Collaboration (HAIC) XAI toward Effective HAIC: LLMs Er
	Slide 45
	Slide 46: Not just a Trend. Why XAI Matters Today Defining Explainable AI (XAI) Ethics, Regulatory and Compliance Drivers Building Explainable AI (Static vs Dynamic)  Best Practices: XAI for Human-AI Collaboration (HAIC) XAI toward Effective HAIC: LLMs Er
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51

