

	[image: ]
	COST ACTION CA24121
Knowledge Graphs in the Era of Large Language Models



KGELL: Knowledge Graphs in the Era of Large Language Models 


[bookmark: _rs3dnd2e5ryu]Action Vision
	Action Acronym: 
	KGELL

	Action Name: 
	Knowledge Graphs in the Era of Large Language Models 

	COST Action: 
	CA24121

	Starting Date: 
	23/10/2025

	Duration: 
	48 months

	Action Chair 
	Diego Reforgiato Recupero




VERSIONS AND HISTORY OF CHANGES 
	Version 
	Date of adoption by MC 
	Notes 
	Lead author(s)*

	1 
	x/x/2026 
	First version 
	Davide Buscaldi

	
	
	
	

	
	
	
	




* This document, Action Vision, is a deliverable of the COST Action CA24121 “Knowledge Graphs in the Era of Large Language Models” (KGELL), supported by COST (European Cooperation in Science and Technology). 
COST (European Cooperation in Science and Technology) is a funding agency for research and innovation networks. Our Actions help connect research initiatives across Europe and enable scientists to grow their ideas by sharing them with their peers. This boosts their research, career, and innovation. 
www.cost.eu
TABLE OF CONTENTS 
ACRONYMS LIST	2
EXECUTIVE SUMMARY	2
1. PURPOSE AND VISION	3
2. STRATEGIC OBJECTIVES AND APPROACH	3
The above-mentioned modalities will be adopted according to the current needs of the Action. 3. SUSTAINABILITY AND LONG-TERM IMPACT	5


[bookmark: _9z4ir8vtwl0c]ACRONYMS LIST
	KG 
	Knowledge Graph

	LOD 
	Linked Open Data

	FAIR 
	Findable, Accessible, Interoperable, Reusable

	AI 
	Artificial Intelligence

	QA 
	Question Answering

	LLM 
	Large Language Model

	MC 
	Management Committee

	STSM 
	Short Term Scientific Mission

	ITC 
	Inclusiveness Target Country

	YRI 
WG 
	Young Researcher and Innovator 
Working Group




[bookmark: _fw13uilujdrq]EXECUTIVE SUMMARY 
WHAT: The KGELL COST Action aims to advance the integration of Knowledge Graphs (KGs) and Large Language Models (LLMs) to create more trustworthy, explainable, and knowledge-driven AI systems. Its goal is to investigate how KGs can enhance the reasoning, factual reliability, interpretability, and domain adaptation capabilities of LLMs, while also exploring how LLMs can support the construction, enrichment, maintenance, and utilization of KGs.

HOW: KGELL brings together researchers, practitioners, and innovators working in knowledge representation, semantic technologies, natural language processing, machine learning, and artificial intelligence. Through collaborative research activities and dedicated Working Groups, the Action fosters the development of methods, frameworks, benchmarks, and best practices for KG-enhanced LLMs, LLM-assisted KG construction, and synergistic KG–LLM systems.
WHY: Current LLMs suffer from limitations such as hallucinations, bias, lack of transparency, and difficulties in domain-specific reasoning, while KGs require scalable approaches for construction and continuous evolution. KGELL seeks to address these challenges by promoting research on the complementary strengths of KGs and LLMs, enabling AI systems that are more accurate, explainable, robust, and capable of reasoning over structured and verifiable knowledge.
FOR WHOM: The Action supports researchers, AI practitioners, industry stakeholders, public organizations, and technology developers interested in trustworthy AI, semantic technologies, knowledge engineering, language technologies, and intelligent information systems across a wide range of domains and languages.
BY WHOM: A multidisciplinary European network of researchers, engineers, and innovators from academia, industry, and public institutions, bringing together complementary expertise in Knowledge Graphs, Large Language Models, semantic technologies, machine learning, natural language processing, and explainable AI.


[bookmark: _lf44jnn3umr5]1. PURPOSE AND VISION 
The KGELL COST Action (CA24121) is part of the European Cooperation in Science and Technology (COST) framework, which promotes transnational collaboration among researchers and innovators. COST Actions are designed to facilitate knowledge exchange, strengthen research capacity, and foster interdisciplinary cooperation across Europe and beyond. KGELL contributes to this mission by addressing one of the most significant challenges in contemporary Artificial Intelligence: the integration of Knowledge Graphs (KGs) and Large Language Models (LLMs) to develop more trustworthy, explainable, and knowledge-driven AI systems.
Recent advances in LLMs have transformed the way humans interact with information, enabling unprecedented capabilities in natural language understanding and generation. However, these models continue to face important limitations, including hallucinations, lack of transparency, difficulties in domain adaptation, and limited reasoning over structured knowledge. At the same time, Knowledge Graphs provide explicit, structured, and verifiable representations of knowledge but often lack the flexibility, scalability, and linguistic capabilities exhibited by modern LLMs. KGELL was established to bridge these complementary technologies and foster a coordinated research effort on their integration.
KGELL’s ultimate purpose is to advance the scientific foundations, methodologies, and applications of Knowledge Graphs in the era of Large Language Models. The Action aims to build a cohesive European and international research community that promotes collaboration, knowledge sharing, benchmarking, and innovation in KG-enhanced LLMs, LLM-assisted KG construction and maintenance, and hybrid neuro-symbolic AI systems. By bringing together experts from multiple disciplines, KGELL seeks to accelerate the development of AI technologies that are more accurate, interpretable, robust, and trustworthy.
KGELL envisions a future ecosystem of AI and knowledge technologies that is:
● Trustworthy: reducing hallucinations and improving the factual reliability of AI systems;
● Explainable: combining symbolic knowledge and machine learning to provide transparent and interpretable reasoning processes;
● Knowledge-driven: leveraging structured knowledge to enhance reasoning, domain adaptation, and decision support;
● Collaborative: fostering interdisciplinary cooperation between researchers working on semantic technologies, natural language processing, machine learning, and Artificial Intelligence;
● Impactful: enabling innovative applications in science, industry, public administration, education, and society at large.
This vision goes beyond technological advancement. It reflects a commitment to responsible and human-centric AI, where structured knowledge and language intelligence work together to support transparency, accountability, and informed decision-making. By creating a vibrant multidisciplinary network and promoting open scientific collaboration, KGELL aims to shape the next generation of intelligent systems capable of combining the strengths of Knowledge Graphs and Large Language Models for the benefit of research, innovation, and society.

[bookmark: _chx7rbfhpn]2. STRATEGIC OBJECTIVES AND APPROACH 
[bookmark: _335agg3w8wxe]The KGELL COST Action (CA24121 – *Knowledge Graphs in the Era of Large Language Models*) is a European research network established within the COST framework to advance research, innovation, and collaboration at the intersection of Knowledge Graphs (KGs) and Large Language Models (LLMs). The Action addresses one of the most significant challenges in contemporary Artificial Intelligence: how to effectively combine structured knowledge and large-scale language models to develop more accurate, explainable, trustworthy, and domain-aware intelligent systems.
[bookmark: _d5g1w28w700l]Knowledge Graphs provide structured, machine-interpretable representations of entities and their relationships, supporting reasoning, transparency, and verifiable decision-making. Large Language Models have revolutionized natural language processing and generation but continue to face important limitations, including hallucinations, bias, limited explainability, and difficulties in domain-specific and multilingual contexts. KGELL seeks to bridge these complementary technologies by creating a collaborative research ecosystem dedicated to understanding, evaluating, and advancing their integration.
[bookmark: _htxhjaqvj78k]The Action pursues four main research coordination objectives:
1) [bookmark: _p9dskoccm7wv]Design a comprehensive research agenda that identifies key challenges, opportunities, and future directions in the integration of Knowledge Graphs and Large Language Models.
2) [bookmark: _qu17kzh6tagz] Strengthen collaboration between academia and industry through workshops, hackathons, datathons, and collaborative initiatives focused on real-world applications.
3) [bookmark: _jybmue1hndv5]Foster interdisciplinary collaboration to develop shared benchmarks, evaluation standards, datasets, and methodologies for KG–LLM systems.
4) [bookmark: _bif7nb5tkxf]Promote knowledge sharing through collaborative and open-access infrastructures, including repositories, datasets, tools, and educational resources.
[bookmark: _26ifthdevizr]KGELL also aims to strengthen the European research ecosystem by:
1) [bookmark: _hj00aybqf1x4]Defining and disseminating best practices for the development, evaluation, and deployment of Knowledge Graph and Large Language Model technologies.
2) [bookmark: _8f7bwhr3s6wq]Building an inclusive and sustainable research community through conferences, seminars, webinars, training schools, and networking activities.
3) [bookmark: _mmbms3r9otb2]Supporting early-career researchers through structured mentoring programmes, mobility opportunities, training activities, and collaborative research initiatives.
[bookmark: _gj6sbnz7xs2d]The Action focuses on five major scientific challenges currently limiting the adoption and effectiveness of LLMs and KGs:
[bookmark: _vq6qsapzhc1c]1. Hallucinations and confabulations in Large Language Models.
[bookmark: _71ct61yh6v3n]2. The lack of high-quality domain-specific applications.
[bookmark: _n1w51thj3fre]3. The complexity and cost of constructing and maintaining large-scale Knowledge Graphs.
[bookmark: _4g3abwvvgmon]4. Multilinguality and support for low-resource languages.
[bookmark: _8w6ra1ff3onq]5. Ethical concerns and bias in both LLMs and Knowledge Graphs.
[bookmark: _v569e3drpgd2]These challenges are addressed through five corresponding research questions investigating whether KGs can improve the factuality and explainability of LLMs, whether LLMs can support KG construction and enrichment, how multilingual knowledge can be better represented, and how ethical concerns and bias can be systematically addressed.
[bookmark: _1fhq3ft8gt57]To address these challenges, KGELL is organized into six interdisciplinary Working Groups.
[bookmark: _3rgy1ppv8m68]WG1 – Augmenting LLMs with KGs
[bookmark: _5cpojp6s0uyf]This Working Group investigates methods for incorporating Knowledge Graphs into Large Language Models in order to improve factual accuracy, reliability, explainability, robustness, and reasoning capabilities. The group explores techniques such as knowledge injection, retrieval-based augmentation, plugin-based access to KGs, and fact verification.
[bookmark: _ac4219j5ghud]WG2 – Domain-Specific Applications Using LLMs and KGs
[bookmark: _4ffrywg6efic]WG2 focuses on the development of resources, methodologies, and applications for domains such as healthcare, finance, science, and other knowledge-intensive sectors. The group works on identifying suitable datasets, knowledge resources, and AI techniques for addressing domain-specific challenges.
[bookmark: _fqlpt86ktlmi]WG3 – KG Construction Aided by LLMs
[bookmark: _xjf1wrtujh6w]This Working Group explores how Large Language Models can support Knowledge Graph construction, enrichment, maintenance, and evolution. Topics include information extraction, ontology engineering, entity representation, KG completion, and reducing hallucinations during KG generation.
[bookmark: _fhf3u66a485y]WG4 – Multilingual Aspects of KGs and LLMs
[bookmark: _axxdm57tld1j]WG4 investigates multilingual and cross-lingual knowledge representation. The group studies methods for multilingual entity linking, cross-lingual KG alignment, low-resource language support, and multilingual knowledge accessibility.
[bookmark: _nlegrzxlb0]WG5 – Bias and Ethics in KGs
[bookmark: _ls80eqn7dfbt]This Working Group addresses fairness, transparency, accountability, and ethical considerations in the construction and use of Knowledge Graphs and AI systems. Particular attention is given to identifying, measuring, and mitigating biases related to gender, ethnicity, race, and other sensitive dimensions.
[bookmark: _wlafhivx81nw]WG6 – Evaluation and Validation Frameworks
[bookmark: _kh989em5ydv3]WG6 develops benchmarks, datasets, metrics, and validation methodologies for assessing the effectiveness, trustworthiness, transparency, multilinguality, and ethical compliance of KG-enhanced LLM systems. This group provides evaluation support for all other Working Groups.
[bookmark: _1os2h0m1mdgr]As a COST Action, KGELL promotes collaboration and knowledge exchange through a broad range of networking and scientific activities, including:
· [bookmark: _wd45w6dk55c6]Management Committee meetings and Core Group meetings.
· [bookmark: _ecun8rpy0d7j]Working Group meetings.
· [bookmark: _9yoqi7w8wqr3]Workshops, conferences, hackathons, and datathons.
· [bookmark: _fliod3hce6qk]Training Schools and educational initiatives.
· [bookmark: _1uxrwwg02jhv]Community-building events and stakeholder engagement activities.
· [bookmark: _61eod4orcs3v]Open-access repositories and collaborative infrastructures for sharing datasets, tools, benchmarks, and educational materials.
[bookmark: _qxry0uryeg51]KGELL actively supports researcher mobility, knowledge exchange, and career development through COST networking instruments, including:
· [bookmark: _tmvv8ulvdo6r]Short-Term Scientific Missions (STSMs).
· [bookmark: _j2f66btyz1g0]Young Researcher and Innovator (YRI) activities.
· [bookmark: _bqu4xzwbla9b]Conference grants and dissemination grants.
· [bookmark: _qd3w08nu0hkt]Virtual mobility initiatives.
· [bookmark: _v6zhknxjtpgs]Structured mentoring programmes pairing senior researchers with early-career researchers.
[bookmark: _ob4d2qn5nib3]Through these activities, KGELL aims to build a sustainable, inclusive, and internationally connected research community capable of advancing the state of the art in Knowledge Graphs, Large Language Models, trustworthy AI, multilingual knowledge technologies, and explainable intelligent systems.
[bookmark: _wlrc5fvinxsn]. 3. SUSTAINABILITY AND LONG-TERM IMPACT 

4. CONCLUSION 
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