[BAPORTO
LIACC BIN@NOVO MESTO  "EYP thiversioase nororro

BUSINESS & INNOVATION NETWORK | 10 - 11 NOVEMBER 2025

Al and the Future of Jobs

Luis Paulo Reis
Ipreis@fe.up.pt

Associate Professor at FEUP - Faculty of Engineering of the University of Porto
Director of LIACC — Artificial Intelligence and Computer Science Laboratory, Univ. Porto
Member of Coordinating Commission of LASI — Intelligent Systems Associate Laboratory
President of the GA of APPIA — Portuguese Association for Artificial Intelligence

[BAPORTO
FEUP FACULDADE DE ENGENHARIANA I— IACC Luis Paulo Reis :: Al and the Future of Jobs:: BIN@Novo Mesto :: Nov 11, 2025 :: 1

E P DS DTS


mailto:lpreis@fe.up.pt

The World is Changing Faster than We can Understand

Al won’t replace humans — 4 ..oumow
but humans using Al will Industrial

REVOLUTIONS

replace humans not using Al

e Al is moving from tools that
assist humans to agents
that act autonomously

o mechanization, mass production, computers, cyber-physical human-robot
o A utonomous 5 P hyS 1Ca I ) water andsteam electric power,  automated systems, loT, collaboration,
. . powers assembly line production, networking, cognitive systems,
G o a I - D r I ve n ), Le a r n I n g electronics machine learning  customization
1800 1900 2000 2010 2020
Systems | o
https://knowhow.distrelec.com/manufacturing/is-
your-business-ready-for-industry-5-0/
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Al is no longer a Tool! It is a Partner!
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Evolution of Al Paradigms

@

2
SYMBOLIC DEEP LBM-POWERED
Al LEARNING ROBOTICS
Logic &rules Neural nets & Behavior
representation grounded in
learning language &
MACHINE AGENTIC muitimodal
LEARNING Al models
Statistical Autonomous,
models goal-driven
S CEINE
1980-2010 2010-2024 2024-2026 + 2026 +
(emerging)
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Agentic Al

* Autonomy: Ability to initiate and complete tasks with limited direct human supervision, with
great flexibility and efficiency in executing tasks

* Reasoning: Sophisticated decision-making based on context and trade-offs

* Reinforcement Learning: Dynamically evolve by interacting with their environment and
receiving feedback from these interactions.

* Language Understanding: Capacity to understand and follow complex instruction
 Workflow Optimization: Efficient execution of multi-step complex processes

Feature Agentic Al Generative Al
. . . Content generation
Primary Goal-oriented action & .
. o ) (text, code, images,
Function decision-making
etc.)
High - Operates with Variable - May require
Autonomy minimal human user prompts or
oversight guidance
Reinforced Learning - Data-driven learning -
Learning Improves through Learns from existing

experience data
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Traditional Al

Focused on automating

repetitive tasks

. N =
Low - Relies on specific =
=P,

algorithms and set rules

@)

Natural Interpretation & Workflow Workflow Qutput/
Language Input Reasoning Generation Execution QOutcome

Relies on predefined
rules and human
intervention

Learning & course correction
(eg. through reinforcement learning)

https://aisera.com/blog/agentic-ai/
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Agentic Al — Manus Al

Ranking Candidates for Reinforcement Learning Engineer Role a 0 o

organize information from each resume, analyze their RL expertise based on their project
experience, and provide you with a ranked list of candidates. Let me get started by examining the
resumes.

&' Knowledge recalled(2) ~

Extract resumes from ZIP fila ~

Starting to extract and analyze resumes for AL algorithm engineer candidates.

}=| Exacuting command skdir -p resumes && unzip -o upload/res.

Creating a todo list to track resume analysis progress.

£ Creating file toc
Create candidate review task list ~
Starting to read and analyze each resume, focusing on RL expertise and project experience.
& Browsing file:///fhome/ubuntu/resumes/resume_1.pdf
Read and analyze individual resumes ~
Continuing to read and analyze resumes, focusing on RL expertise and project experience,
& Viewing the page
Continuing to read and analyze resumes, troubleshooting POF viewing issues,
&) Scrolling down
Analyzing resume content for candidate 1, focusing on RL-related experience.
& Serolling to top

Analyzing resume content for candidate 1 (Amelia Martin), focusing on RL-related experiance.

& Thinking

®

.’

Manus's Computer

LT rsing Browser

Scrolling to top

file:j//homefubuntu

v @ New Tal N @ reswme_Lpdl i
‘ a @F efubunburesumesiesume_1.pdl

renume, 1. pdl

Amalia Martin
aeliamartingoutiosk com | +61 337 347 148
Seeond, Sewsth Korea
SUHMARY

Mitivated Lepal ASSItant with, 9 years of Experence in Customer Service. Skilled in
GhC Lhrking with & SAT0NG faCus Of Oelverisg resus. ESQer 1 CORTIbuGE
1S L) i B ugh hiaed work nd didet ation

ADUCATION

Backelor of Aris - Stanford University

Covignatsr Eciovint ar
Graduated meoh highast horars. Published pager on Privacy Preverving Machine Leaming
Techeigques’ i joernal of Compuies SOence. Relryant Couewort: Dperabng Systems, Arficis
ImeSigence. GRA: 3640

Qfficar - Vartas Corporation
London, L Fatr JOIT - Presant

& IBENINET OIS 87 FTHTVETIEN S IRETEAnED SObORS

Suparyiis « Masus Industries
Noy 2018 - Ape 2021

o 104 BAISIAESS BIOCEISES.

T Enperlie ard (uedicds o9
Dirsctor - Summit Group
Cracago, & Mgy 2016 - Mar 2018
% That Improved gualey
prosemens and

* Mansged ey b

FRONCTE
SARSA Algorithm for CHH Walking Environment
Aesearch ARsStant

 impiemented the SARSA on polcy reinforCement leamang sigonthm 1or a GHT kg

emdmnment

» Compared performance wah G bearming in e of satety and Dpcimabty

o Derotioped & wrngie GUIL IS vriadiite agent betunor dusifeg [ramireg afd leiing phases

= Decumentes Andings on how on-polity lnarmng produces Saer But levs Sptimal paths
ERsoEE ERperEncs IMmprovemant
-

& TSR LE LESE BRACTICES CRAE T{RTASd SUbLy B COFSAIERTY

meniled Sohuticn Rat 5L b and MduCed proceis B by 25%

ahorated with cross-function Aoketion that enhanced customes

1]

® nianus 's working: Raad and analyze i lividual (e: umes
LS ETLR

https://www.youtube.com/watch?v=K27diMbCsuw
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Robotic Humanoids

= = — (] =
HD Atlas Figure Phoenix Digit Atlas H1 Optimus Gen 2

Boston Dynamics 01 Sanctuary Al Agility Boston Dynamics Unitree Tesla

B @ B

# 103lb | 47kg 132Ib | 60kg 154lb | 70kg 146Ib | 64kg © 180Ib | BOkg 103ib | 47kg # 103Ib | 47kg
Smph | 8kmh Smph | 8kmh 3mph | Skmh 3.3mph | 5.4kmh ¥11mph | 18kmh S5mph | 8kmh

ajudar/?fbclid=IwY2xjawl1Zg9leHRuA2FIbQIXMQABHS_EdekrvewLEglyg3RZRfPy-HaU4MdNtaFggabbT2lkcoYfBoF_Jkgd9w_aem_RO6nDQ16bQJ51jD6bM6-TQ
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Large Behavior Models - LBMs

e LBMs go beyond processing language. They’re designed to interpret, predict, and
generate complex sequences of human-like actions and behaviors
e While LLMs focus on text and dialogue, LBMs specialize in behavioural patterns,
decision-making processes, and interactive scenarios
e LLMs try to guess the next word, while LBMs try to guess the next action or behaviour
e LBMs are enhancing robots' abilities to move naturally and respond
intuitively to their surrounding
e LBMsrely on:
o Transformer Architecture: Similar to LLMs but
adapted to handle sequences of actions/behaviours
o Multi-Modal Learning: Integrating visual, spatial, and

temporal data to enhance understanding l’ @'k
> Reinforcement Learning: Learning from interactions L_\
and feedback to improve behavior over time e
& oy I ORATO L IACC Luis Paulo Reis :: Al and the Future of Jobs:: BIN@Novo Mesto :: Nov 11t, 2025 :: 8



Large Behawor Models — LBMs — RT- X

[N Qb
\ 7 ' ,

l 1) | \ ~

T : ‘ — .4

‘e

https://www.youtube.com/watch?v=a7BkimTbohl
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From Agentic Al to Multi-Agent Systems

Current MAS Architecture

Scripted Fixed Isolated Static Manual Manual
Agents Roles Memory Task Flow Coordination Recovery Logic
Need
Self-reflection, Adaptat?on Needs DAG, Auto :ilg:sn:g::;s Needs
Goal "| Memory/Context Decomp., ‘ Resilience,
Flexible Sharing Exec. planning Event-driven Retry/Failover
awareness delegation Coordination
A \ v ¥ v A
: Recursive Task Decentralized Self-heal
Meta-cognitive  Dynamic Role Shared & Long-term = : —— aing
Agents Negotiation Memo:yg Decomposition with: ' Communication & | Execution Layer
Planning Coordination with Retry/Callback

Next-Gen MAS Architecture

Soharab Hossain Shaikh, IJCCI, 2025
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Technology: Adapt or Resist?!
So! You are the guy...

e COVID-19 - Use of
technology

e Educate New
Generations

 Ethical Use
 Technical Use
* Al Policy

¢ P t Engineeri : '
rompt Engineering That took aII of our Jobs!
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Jobs Most at Risk of Disappearance

Repetition Disappears. Creativity Remains!

Category Examples of Vulnerable Jobs Main Reason
Routine cognitive Data-entry clerks, bookkeeping assistants, | LLMs and automation tools now handle structured language, classification, and
work basic translators, call-center operators documentation with high accuracy.
Repetitive manual | Assembly-line workers, packaging operators, | Robotics and computer-vision systems enable continuous, precise, and low-
labor basic machine operators cost automation.
Basic administrative| Scheduling assistants, document clerks, Intelligent assistants automate planning, documentation, and coordination
support travel agents tasks.
Customer support _ Conversational Al and voicebots deliver standardized and context-aware
. FAQ operators, first-level support agents ,
(scripted) responses instantly.
Low-complexity : , : Auto-analytics tools and dashboard generators convert raw data into insights
. Junior analysts, simple report writers ,
analytical tasks automatically.
Basic digital & Programmers, basic web developers, software{  Generative-Al coding assistants (e.g., Copilot, ChatGPT) now produce and
programming tasks | test assistants, data-cleaning technicians debug code, run unit tests, and generate documentation autonomously.
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Emerging High-Value Roles in the Al Economy

Hybrid experts who can make Al systems reliable, explainable, and human-compatible!

Domain Emerging Roles Core Human Value
Al Development &
Overspight Al trainer » Explainability engineer ¢ Responsible-Al officer ¢ Model auditor Ethics e Transparency e Trust
Human-Al Creativity  Context
. Prompt engineer ¢ Al workflow designer ¢ Cognitive-interface architect y ,
Collaboration understanding
. Predictive-maintenance expert ¢ Human-robot collaboration manager ¢ Smart-factory , ,
Industry & Operations , Technical reasoning ¢ Safety
strategist
Robotics & Robot-behaviour designer ® Reinforcement-learning specialist ¢ Multi-robot Embodied intelligence e Trust e
Autonomous Systems| coordination engineer ¢ Human-robot interaction designer ¢ Ethical-autonomy advisor Safety by design
Public Sector & Law Algorithmic-governance advisor ¢ Al-policy analyst ¢ Digital-law specialist Accountability e Fairness
Education & Health Learning-analytics expert ¢ Clinical-Al interpreter ¢ Digital-wellbeing coach Empathy e Human judgment
Society & . , , . Social responsibility ¢ Critical
L Al ethicist e Fact-checking analyst ¢ Al literacy facilitator .
Communication thinking
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Reskilling for the Al Era

Skill Domain

Key Skills

Why It Matters

Coghnitive & Problem-
Solving

Analytical thinking ® Complex problem-solving
e Systems thinking ¢ Design reasoning e Al-
augmented decision-making

As Al automates analysis, humans must focus on
framing problems, interpreting outputs, and designing
creative, high-impact solutions.

Artificial Intelligence
and Robotics

Al and data literacy ¢ Robotics knowledge
Automation design ¢ Human-robot
collaboration » Cybersecurity and digital ethics

The new digital baseline requires understanding,
supervising, and questioning intelligent systems rather
than just using them.

Human & Social
Intelligence

Communication ¢ Empathy e Cross-cultural
collaboration  Negotiation  Leadership in
human-Al teams

Value shifts from execution to empathy, creativity, and
trust—areas where humans remain irreplaceable.

Learning &
Adaptability

Self-directed learning » Cognitive flexibility e
Curiosity » Resilience ® Growth mindset

Lifelong learning becomes the central professional
competency—learning, unlearning, and relearning at
speed.

Ethical, Strategic &
Sustainability

Ethical reasoning ¢ Sustainability awareness ¢
Policy & governance literacy ® Foresight e
Inclusion & social responsibility

Work must align with human and planetary
goals—balancing innovation with accountability and
long-term vision.
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Concerns of Al and ChatGPT in Education

* More in person exams and oral assighments
e Continuous evaluation of projects

* Help students develop their critical thinking skills by comparing Al-
produced content with reliable, valid sources of information

 Be careful with over-reliance on Al

e Shift the object of evaluation from the “product” to the “process”
of student learning

* Emphasize ethical use of Al and the importance of proper research
and citation practices and avoiding plagiarism

BAPORTO
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Changing Role/New Skills for the Teacher

From Knowledge Transmitter - Learning Architect
e Teachers evolve from information deliverers to curators and facilitators

* Designers of Al-enhanced learning experiences, integrating adaptive systems and
data-driven insights

 Need for Al pedagogical literacy — understanding how Al supports, not replaces,
learning

* Ethical and responsible use of Al in the classroom (bias, privacy, transparency)

* Human judgment remains essential to interpret, contextualize, and emotionally
support students

* Teachers as mentors of critical and creative thinking, helping students question Al
outputs

* Collaboration with Al systems to create personalized yet human-centered education
* Continuous professional development in digital pedagogy and emotional intelligence

BAPORTO
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Changing Role/New Skills for Students

From Memorization - Cognitive Adaptation in the Age of Al

* Beyond calculation and memorization: focus on reasoning, abstraction, and
problem framing

* Prompt engineering and critical evaluation of Al-generated solutions

* Developing Al literacy: understanding how algorithms work, their limits, and ethical
implications

* Data literacy — ability to interpret, question, and visualize quantitative information
e Algorithmic thinking: breaking problems into logical, computable steps
 Metacognition — awareness of how one learns with and without Al support

e Collaboration with Al systems: treating Al as a partner, not a shortcut

« Strengthening creativity, curiosity, and adaptability in problem-solving contexts

* Ethical and responsible use of Al in learning and assessment

BAPORTO
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The Lesson of the Twin Sparrows

* When Al meets Humanity in Learning!
* Two twin sisters — same potential, different paths

* One guided by an advanced Al tutor, mastering
precision and speed - Al Learning Partner (AIP)

 The other supported by a human teacher, growing
through curiosity and empathy

TEN

* Final open challenge:

FOR OUR
FUTURE

e Al-trained twin falters — unable to act without
algorithmic guidance

* Her sister succeeds through intuition, collaboration, KAI-FU LEE
and creativity & CHEN QIUFAN

N

* Their teacher, Lixin, realizes... v

[APORT
FP AOEE e (,.)Gﬁﬁ LIACC
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The Lesson of the Twin Sparrows

The Lesson of the
Twin Sparrows

Only together can the
twin sparrows fly.

[AmPrPORTO
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Al and ChatGPT in Education

»
!

“Al and Can Complement Learning, Not Replace It
From Knowledge Transmitter - Learning Architect
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Concerns of Al and ChatGPT in Research

* Risk of fabricated or inaccurate references and data (“hallucinations”)

* Possible erosion of methodological rigor due to over-reliance on
automated reasoning

e Challenges in ensuring reproducibility and transparency when Al is
involved

* Need for explicit disclosure of Al use in research design, writing, and
analysis

* Potential bias amplification from training data and opaque model
behavior

* Ethical responsibility to validate, interpret, and contextualize Al
outputs using human expertise

* Importance of maintaining authorship integrity and avoiding ghost-
writing by Al

BAPORTO
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Research with Al

e

S| BISEVIER Scopus AI
Scopus Al Trusted content.
Powered by responsible AL

Empower your research journey with Scopus Al — your
dynamic GenAl-powered research companion.

Navigate through the vast expanse of human knowledge
faster with a trusted guide designed to enhance your
understanding, enrich your insights, and transform your
overall research experience.

We consider the real-world impact of our solutions on people

» We take action to prevent the creation or reinforcement of unfair bias
e We can explain how our solutions work

» We create accountability through human oversight

We respect privacy and champion robust data governance

BTN i Mlaue,. v

4
e

Publish with us Q @ =
[

Your Al Research Assistant

iC Consensus v §) ChatGPT

Your Al Research Assistant

Ask questions and receive evidence-based answers from real research

"%}- Assistant Q  Search B Tables

Ask a question... (type '/' for menu)

™

@ Settings ® Sources
\ R fron
. New Collection Custom e .
> . T NewCalgy © Add to Other Collection
Ask a research question to generate a concise summary report kil
2. camectiozooo
Uncategorized
earning hybrid locomotion skills— (<] Al Refarences. 6
Learn to exploit residual actions and
modul control >
# Untitled Collection
Shared with Me :r\’ 5 10 schleve now apabiities of o & meseaunos @)
—————————— & Suggested Autors °
b et e
oo
% I' . Socriquais el
Ll ool
( : oos oo sl
I I actions, The results vakdated that
iy et e akostos
the residual actions have improved the.
w3
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Programming vs Machine Learning

Input Program Input Output

$4 3 3 3

Machine
Learning

4

Learned

General
Programming

L

Output New Input -

Without Machine Learning With Machine Learning program

- New Output

* VERY SPECIFIC
INSTRUCTIONS
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The End of Programming!

Nvidia CEO predicts the death of coding — StarCoder 2 is a code-generating Al that runs on
Jensen Huang says Al will do the work, so most GPUs

kids don't need to learn A H T — |

m By Benedict Collins published February 26, 2024

Jensen Huang believes coding languages are a thing of the past

000060

[Z] Image Credits: Tippapatt / Getty Images

Developers are adopting Al-powered code generators — services like GitHub Copilot and Amazon CodeWhisperer, along with
open access models such as Meta's Code Llama — at an astonishing rate. But the tools are far from ideal. Many aren't free.

Others are, but only under licenses that preclude them from being used in common commercial contexts.

Perceiving the demand for alternatives, Al startup Hugging Face several years ago teamed up with ServiceNow, the workflow
automation platform, to create StarCoder, an open source code generator with a less restrictive license than some of the others

out there. The original came online early last year, and work has been underway on a follow-up, StarCoder 2, ever since.

StarCoder 2 isn't a single code-generating model, but rather a family. Released today, it comes in three variants, the first two of

(Image credit: Nvidia)

which can run on most modern consumer GPUs:

o . . + A 3-billion-parameter (3B) model trained by ServiceNow
Nvidia CEO Jensen Huang has once again announced the death of coding, but +. A T-oHlORpaTaeler (TB) fiiodel ralned by Higing F&68

this time in front of a potentially far more influential audience. + A 15-billion-parameter (15B) model trained by Nvidia, the newest supporter of the StarCoder project
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2025 International Collegiate Programming Contest

Rank University Country Solved Time OpenAI qnd Google DeepMind

1 St. Petersburg State University | Russia [EERV 1478 O h - S d I d y
: g s St — utshine Students at World’s Top
3 Beijing Jiaotong University China 10 1425 =
4 Tsinghua University China 9 865 COd I ng CO nteSt
5 Peking University China 9 887
6 Harvard University USA 9 995 Written by
7 University of Zagreb Croatia 9 1075 Published September 18,2025 | ( @ Liz Ticong
8 Massachusetts Institute of Technology USA 9 1123
a f Scie vd Technology c China 9 1128
10 oul N ‘ 9 1133 OpenAl scored a flawless 12/12 and Google DeepMind struck gold at ICPC
L Serbia 9 1175 2025, the world’s toughest programming contest for top university teams.
12 Russia 9 1191
13 Karlsruhe Institute of Technology Germany 9 1199 0 Mostafa Rohaninejad V] foy v

5 @MostafaRohani
14 University of Maryland USA 9 1239
15 National Taiwan University Taiwan 9 1256 2/n
16 Sharif University of Technology Iran 9 1329 We officially competed in the onsite Al track of the ICPC, with the same
17 Arizona State University 9 1331 5-hour "cime limit to solve a‘II twelvg proPIems, submitting to the ICPC
18 HSE University 8 653 World Finals Local J'udge '—Judgec! |d.ent|caIIy and f:oncurrently to thg

ICPC World Championship submissions. We received the problems in

19 Carnegie Mellon University 8 766 the exact same PDF form, and the reasoning system selected which
20 University of lllinois Urbana-Champaign 8 774 answers to submit with no bespoke test-time harness whatsoever. For 11

of the 12 problems, the system’s first answer was correct. For the
hardest problem, it succeeded on the 9th submission. Notably, the best
human team achieved 11/12.

« B B 00 600 «
. 88 104 56 23 58 40 241 60 58 74 70
1ty 1ty 1ty 1ty 1y 1ty 9 tries 1ty 1ty 1ty 1y
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Coding Applications — Practical Example

GitHub copIIOt |®1 “‘Ie'FSCI- LIACC %!’}jljn!‘fjm g @ Danish Veterinary and Foek
. . DRIk oo nasmckoorors | 3 Food Administration
® GitHub Copilot g -
L LLM Backend Model OpenAl-compatible Base URL
anguage: acken
gpt-4o0-mini http://localhost: 1234/v1 (LM Stud

English | [OpenAl v

O pe nAI COd ex Choose images (1-5) 1) Image — Detailed description Lat 45.841, Lon 15.233

Drag & drop images here or click to sl

choose sn Hotel Sport

View larger map

¢ Poland ey
@®Warsaw

) @Paris
Prompt (optional) 2) Full FoodEx2 code Moldé
‘rance

Optional context (e.g., usage, product catego Romania

Serbia

Add voice notes Ny oMarseille Italy

@Rome
oBarcelona

Generate FoodEx2 (multi-image) 3) Code parts and facets — - Tyrthenian Sce_,i::> o Greece
. hene
‘ o expla nation .. Keyboard shortcuts Map data ©2025 Gou_:;l; -‘JTerms
\ Backend: openai | Model: gpt-4o-mini :
g au e Click to zoom
/ Establishment name

Uploaded image(s)

Find nearby (500m)
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Conclusions

* Al has become a Partner no longer a Tool
* LLMs, Agentic Al, LBMs, New GenAl and DRL Robots

* Al will not replace humans — but humans who use Al will
replace those who don’t

* Al transforms work into higher-value, creative, and human-
centered roles

* Success depends on synergy between research, education,
policy, industry and society

* Our challenge is to ensure Al Grows With Us, Not Against Us!
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