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Artificial Intelligence

In a nutshell

? What is Atrtificial Intelligence (Al)?
Artificial Intelligence is described by the EU as « the ability of a machine to display
human-like capabilities such as reasoning, learning, planning and creativity »

(European Parliament).

Artificial Intelligence is the technology that enables « technical systems to perceive
their environment, deal with what they perceive, solve problems and act to achieve
a specific goal ». In short, Al learn from experience, new information and is capable

of adapting its behaviour.

Why now?

Al is not new and was already researched 50 years ago. However, recent
advances in computing power, the availability of major data quantities and the
development of new algorithms have led to significant evolutions in Al in the recent
years.

Today, Al is central in the digital transformation of society and has been made a

priority by numerous companies and States.

For what?

Applications of Al is already seen in everyday life, from online shopping and
advertising, web searches, personal assistants and chatbots, automated
translation, smart homes and cities, to more urgent applications, such as fighting

disinformation.
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Artificial Intelligence

The three kind of Al based on capabilities
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Artificial Narrow Al

Also known as Weak Al, Artificial Narrow Al ca, be trained to perfom a
single or narrow tasks.

It cannot perform outside of its defined task.

Under this category fall two types of functional Al:

# Reactive Machine Al: systems with no memory designed to perform a very specific
task.
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# Limited Memory Al: systems that can recall past events and outcomes for a small
, amount of time to decide on a course of action. /
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General Al

Artificial General Intelligence (AGl), also known as Strong Al, can use
previous learnings to accomplish new tasks in various contexts.

AGI are able to learn and perform any intellectual tasks, just as a human
being.

# Today’s ChatGPT, LLaMA, Deepseek, etc., can be considered as early-emerging
AGil, according to Google’s DeepMind classification.

# Another functional type of Al that falls into this category is the Theory of Mind Al
(theoritical today). Adding to Theory of Mind to Al would allow the system to
understand the thoughts and emotions of users, and simulate human-like

\ relationships. ’

,.______________________\
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Super Al

SuperAl, or Superintelligence Al, is a concept purely theoritical for now. If
ever created, it would think, reason, learn, make adjustements and possess
cognitive abilities that surpass those of humans.

Super Al would be capable of understanding human sentiments, and have
beliefs and desires of their own.

# Another theoretical Al today is the Self-Aware Al, that could be categorised under
the Super Al category. Self-Aware Al would have the ability to understand its own
\ internal conditions, it would have its own emotions, needs and beliefs.

e -
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https://www.ibm.com/think/topics/artificial-intelligence-types
https://aibusiness.com/ml/what-exactly-is-artificial-general-intelligence-ask-deepmind-
https://aibusiness.com/ml/what-exactly-is-artificial-general-intelligence-ask-deepmind-

Artificial Intelligence

The three kind of Al based on capabilities & the Al race

Generative, predictive, and agentic Al can be seen as narrow Al because
they are still optimized for specific tasks and bounded contexts, yet they also
carry traits of general Al as they increasingly integrate reasoning, adaptation,
and multimodality.

Generative models create across text, images, or code, predictive systems
anticipate outcomes beyond fixed rules, and agentic Al couples decision-
making with autonomous action, together pointing to broader problem-solving
capacity.

Artficial Intelligence
Broad umbrella — all machine intelligence

Super Al
neral Al Surpasses
Narrow Al Ge. era . P
e . Human-like reasoning human
Task-specific intelligence : .

(emerging) reasoning

(theoretical)
Generative Al

Agentic Al

Predictive Al

While not yet human-level intelligence, their convergence shows a clear
trajectory from specialized tools toward more general, flexible Al. Moreover,
OpenAl’s goal is to develop Artificial General Intelligence (AGI).
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Artificial Intelligence

Towards where are we going today?
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General Al

Artificial General Intelligence (AGl), also known as Strong Al, can use
previous learnings to accomplish new tasks in various contexts.

AGI are able to learn and perform any intellectual tasks, just as a human
being.

# Today’s ChatGPT, LLaMA, Deepseek, etc., can be considered as early-emerging
AGil, according to Google’s DeepMind classification.

# Another functional type of Al that falls into this category is the Theory of Mind Al
(theoritical today). Adding to Theory of Mind to Al would allow the system to
understand the thoughts and emotions of users, and simulate human-like

N relationships. y
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10 key technologies

Artificial intelligence - Tech radar

e e e e e e o e e e e

( I
General Al
ADOPT TRIAL
Generative Al for content creation Generative Al for structured data
Al systems that produce new content (text, code, images, Use of GenAl models to help generate, complete, or
video, or audio) by learning patterns from large datasets. analyze structured data like tables, spreadsheets, or
dashboards.
Predictive Al for demand forecasting .
Al systems that use historical data to forecast future Agentic Al
events or trends, typically using statistical models or ML. Al systems that can autonomously plan, make
decisions, and take actions over multiple steps toward
Natural Language Interfaces (via LLMs) € G, Qs LG MIRIe Y, WTDis, @ AR

User interfaces that allow people to interact
with systems using natural language
(typed or spoken), backed by large
language models.

Digital Twins

(through Predictive Al & GenAl)
Virtual replicas of real-world systems
that combine simulation (GenAl)
and real-time prediction (ML/Al)
for decision support.

ASSESS

Sel-Improving Agentic Al
Agents that evaluate and improve
their own performance over time via
feedback loops, retries, and self-optimization.

Generalist Embodied Al
Al systems capable of performing
diverse physical tasks in the real world

using robots or AR/VR agents,

) . often trained across domains.
Multimodal Reasoning Agents

Al agents capable of understanding and reasoning
across different types of input (text, image, audio,
video) and combining them intelligently.

Theory-of-Mind
Al with the ability to model other agents' beliefs,
goals, and intentions, enabling more human-like

interactions and decision-making.
Edge Al 9

Refers to running Al models directly on local devices
without relying on cloud connectivity.

Non-exhaustive list of general Al technologies
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Artificial Intelligence

Technologiestowatch ¢~

o o o

/ Generative Al Vo Agentic Al _— Predictive Al

’mction %mction !nction
eate new content of data tonomously plan and recast future outcomes

execute multi-steps tasks based on past data
!out types
xt, images, code, audio, ‘put types %&ut types
videos, prompts uctured data, historical

Natural language
events
\|tput types

instructions, goals

Text, images, code, audio, tput types ’ltput types
videos, simulations Actions, decisions robabilities, forecasts,
predictions

\rengths

Multi-steps reasoning,
automation

‘mits

Fragile autonomy, error
possible, experimental for
now

‘aturity level (2025)

Between assess and trial

‘rengths

Creativity, human-like
content, fast iteration

,'nits
an hallucinate, needs

promot skills, lacks deep
reasoning

‘aturity level (2025)

Between trial and adopt

‘amples

ChatGPT, Midjourney,
Copilot, Perplexity, DALL.E

engths
High return on investment in
sectors like finance

‘nits
Requires large and high-
quality of data

’nturity level (2025)
etween trial and adopt

’amples
rophet, Azure ML

Forecasting, Amazon
Forecast

amples
AutoGPT, Devin,
OpenAgents, LangChain
agents
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Conclusion

A quick glance at projections, opportunities and risks

Artificial intelligence represents a continuum of technological evolution, from narrow Al
systems designed for specific tasks, to the aspirational, however approaching, concept
of general Al, capable of human-like reasoning across domains, and the speculative

prospect of super Al, surpassing human intelligence entirely.

While narrow Al is rapidly progressing toward general Al, its entire transition will depend on
advances in machine learning architectures, natural language processing,
reinforcement learning, and cognitive modelling. These technologies collectively aim to

bridge the gap between specialized competence and generalised reasoning.

Technical challenges, ethical dilemmas, and governance questions must be resolved to
ensure that future Al systems are not only powerful but also transparent, safe, and aligned

with human values.

9

Market Intelligence Report LUXINNOVATION



@ Sources

IBM, « What is artificial intelligence (Al)? », 2024

McKinsey&Company, « What is Al (artificial intelligence)? », 2024

European Parlement, « What is artificial intelligence and how is it used? », 2023

IBM, « What is deep learning? », 2024

IBM, « What is neural network? », 2021

Arya.ai, « Generative Al Vs. Predictive Al: Differences, Applications, and Examples », 2024
TTMS, « Evolution of Al: From GPT-A to GPT-40 — Key Features, Milestones, and Applications »,
2024

University of lllinois, « Traditional Al vs. Generative Al: What's the Difference? », 2024

IBM, « Understanding the different types of artificial intelligence », 2023

LTIMindtree, « Al Technology Trends Radar »

Unit8, « Data & Al Technology Radar »

Thoughtworks, « Technology Radar », 2025

MarketsandMarkets, « Generative Al Market », 2025

McKinsey&Company, « The economic potential of generative Al », 2023

Deloitte, « Beyond automation: How Generative Al is redefining manufactunng », 2025
AlMultiple, « Generative Al in Manufacturing: Use Cases & Benefits », 2025

LeewayHert « Generative Al in logistics: Use cases, integration strategies, ROI evaluation, and
future trends »

NextGen Invent, « 9 ways Generative Al in Transportation is Enhancing the Sector »
AlphaSense, « Generative Al in Energy: Use Cases, Risks, and Future Outlook »

Binmile, « The Rise of Generative Al in the Telecom: A Game-Changer for the Industry »
Evinent, « How Generative Ai is Transforming the Healthcare Industry in 2025 », 2025
CBlnsights, « State of Al », 2025

Menlo Ventures, « 2024: The State of Generative Al in the Enterprise », 2024

Coursera, « 20 Examples of Generative Al Applications Across Industries », 2025
Dealroom, « Generative Al »

OECD.AI, Live data

Prophet, “The State of GenAl Adoption in Europe”, 2025

ClO, “Ten most used gen Al tools in the entreprise”, 2025

MIT Technlogy Review, “The Road to artificial general intelligence”

Ires, “Souveraineté numérique”, 2024

Atos, “La souveraineté numérique selon Atos”, 2022

PWC, ‘Al value creation made in Europe”

Complex Disovery, “Data at Risk: The Governance Challenge of Generative Al”, 2025
InCountry, “Al data residency regulations and challenges”, 2025

EU-Startups, “The Al uprising: 20 European Al startups to watch in 2025 and beyond”, 2025
Vestbee, “Generative Al in 2025: $69B+ in funding, global leaders, and Europe’s role in the race”,
2025

Al Magazine, “Top 10: Al Startups in Europe”, 2024

IBM, “French Al startups journey westward”, 2025

Luxinnovation, “Al in Luxembourg”, 2025

MIT, “The GenAl Divide: State of Al in Business 2025”, 2025

ScienceDirect, “Impacts of generative artificial intelligence on the future of labor market: A systematic
review”, 2025

10

Market Intelligence Report LUXINNOVATION


https://www.ibm.com/think/topics/artificial-intelligence
https://www.mckinsey.com/featured-insights/mckinsey-explainers/what-is-ai
https://www.europarl.europa.eu/topics/en/article/20200827STO85804/what-is-artificial-intelligence-and-how-is-it-used
https://www.ibm.com/think/topics/deep-learning
https://www.ibm.com/think/topics/neural-networks
https://arya.ai/blog/generative-ai-vs-predictive-ai
https://ttms.com/my/evolution-of-ai-from-gpt-1-to-gpt-4o-key-features-milestones-and-applications/
https://education.illinois.edu/about/news-events/news/article/2024/11/11/what-is-generative-ai-vs-ai
https://www.ibm.com/think/topics/artificial-intelligence-types
https://www.ltimindtree.com/ai-radar/
https://radar.unit8.com/
https://www.thoughtworks.com/radar
https://www.marketsandmarkets.com/Market-Reports/generative-ai-market-142870584.html
https://www.mckinsey.com/~/media/mckinsey/business%20functions/mckinsey%20digital/our%20insights/the%20economic%20potential%20of%20generative%20ai%20the%20next%20productivity%20frontier/the-economic-potential-of-generative-ai-the-next-productivity-frontier.pdf
https://www.deloitte.com/us/en/services/consulting/blogs/business-operations-room/generative-ai-in-manufacturing.html
https://research.aimultiple.com/generative-ai-in-manufacturing/
https://www.leewayhertz.com/generative-ai-in-logistics/
https://nextgeninvent.com/blogs/generative-ai-in-transportation-enhancing-the-sector/
https://www.alpha-sense.com/blog/trends/generative-ai-in-energy/
https://binmile.com/blog/generative-ai-in-telecom-industry/
https://evinent.com/blog/generative-ai-in-healthcare
https://www.cbinsights.com/reports/CB-Insights_Artificial-Intelligence-Report-Q1-2025.pdf
https://menlovc.com/2024-the-state-of-generative-ai-in-the-enterprise/
https://www.coursera.org/articles/generative-ai-applications
https://dealroom.co/
https://oecd.ai/en/data?selectedArea=investments-in-ai-and-data&selectedVisualization=vc-investments-in-ai-by-country&visualizationFiltersHash=eyJkYXRlIjpbIjIwMjIiLCIyMDI1Il0sImVudGl0aWVzIjp7IkNvdW50cnlDb2RlIjpbIkNITiIsIlVTQSIsIkVVMjciXX19
https://prophet.com/2025/02/the-state-of-genai-adoption-in-europe/
https://www.cio.com/article/3961674/10-most-used-gen-ai-tools-in-the-enterprise.html
https://www.ires.ma/iip/souverainete-numerique/
https://atos.net/wp-content/uploads/2022/02/La-souverainete-numerique-selon-Atos.pdf
https://www.pwc.de/en/artificial-intelligence/pwc-whitepaper-ai-sovereignty.pdf
https://complexdiscovery.com/data-at-risk-the-governance-challenge-of-generative-ai/
https://complexdiscovery.com/data-at-risk-the-governance-challenge-of-generative-ai/
https://incountry.com/blog/ai-data-residency-regulations-and-challenges/
https://www.eu-startups.com/2025/05/the-ai-uprising-20-european-startups-rewriting-the-rules-in-2025/
https://www.eu-startups.com/2025/05/the-ai-uprising-20-european-startups-rewriting-the-rules-in-2025/
https://www.eu-startups.com/2025/05/the-ai-uprising-20-european-startups-rewriting-the-rules-in-2025/
https://www.vestbee.com/insights/articles/generative-ai-in-2025-69-b-in-funding-global-leaders-and-europe-s-role-in-the-race
https://aimagazine.com/top10/top-10-ai-startups-in-europe
https://www.ibm.com/think/news/french-ai-goes-west
https://luxinnovation.lu/resources/ai-ecosystem-survey-fedil-x-luxinnovation
https://www.artificialintelligence-news.com/wp-content/uploads/2025/08/ai_report_2025.pdf
https://www.sciencedirect.com/science/article/pii/S2451958825000673#sec3

EURO’

e
* X

S e

- * - =

% e

EuroCC 2 has received funding from the European High-Performance Computing Joint
Undertaking (JU) under grant agreement No 101191697. The JU receives support from the
European Union’s Digital Europe Programme and Germany, Bulgaria, Austria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, Greece, Hungary, Ireland, ltaly,
Lithuania, Latvia, Poland, Portugal, Romania, Slovenia, Spain, Sweden, France,
Netherlands, Belgium, Luxembourg, Slovakia, Norway, Iceland.



Discover more insightful content at

Luxinnovation knowledge digest contributors

Research & writing: Tiffany Devresse
Editing & review: Sara Bouchon, Giuseppe Tarantino

LUXINNOVATION


https://luxinnovation.lu/knowledge-hub
https://luxinnovation.lu/knowledge-hub
https://luxinnovation.lu/knowledge-hub

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

