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The OECD predicts that 65% of children
who go to school today will have a job 

that does not yet exist
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Plan of the Presentation

- Some definitions
- Report of the OECD 2017 
- Research and challenges to the FRQ 
- Some examples
- Conclusions

Link with the video:
https://www.youtube.com/watch?v=SCGV1tNBoeU

https://www.youtube.com/watch?v=SCGV1tNBoeU


Artificial Intelligence

• Theories and techniques for making
machines capable of simulating
intelligence (Larousse)

• Imitation of human intelligence: memory, 
computing ability, reasoning, pattern and 
symbol recognition, decision making and 
problem solving

• Crossover of: cognitive sciences, 
computational neurobiology, neural 
networks, computer science and 
mathematical logic (sub-discipline of 
maths and philosophy)
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Data Proliferation (OECD)

• Data proliferation and computational power →
data-driven innovation

• Online activity and connected things in networks →
massive data that drive machine learning which is
the foundation of artificial intelligence (AI)

• AI → intelligent machines (robotics, autonomous
vehicles) and gives birth to new techniques 

• The increase in volumetry, variety and velocity of 
data, as well as the ability to analyze and use these
data → the emergence of a new factor of 
production, which reinforces the two traditional
factors that are capital and labor
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The Internet of Things

Devices and objects connected to networks and whose status
can be changed via the Internet, with or without the active 
participation of users (OECD, 2015c)

Network-connected sensors and actuators track the health, 
location and activities of individuals and animals, or the state 
of production processes and the natural environment (OECD, 
2016b)

The development of the Internet of Things (IoT) is closely
linked to big data analytics and cloud computing

IoT collects and transmits data

Cloud computing makes it possible to store them
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Deep Learning

• Or machine learning

• Set of machine-learning methods
attempting to model data

• These techniques have led to 
significant and rapid progress in the 
areas of sound or visual signal analysis
of facial, speech, computer vision and 
automated speech processing
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Applications

• Architecture: CAD, drones
• Law: case law and decision support
• Finance and Banking: expert risk

assessment systems for credit granting, 
autonomous management of funds

• Manufacture: CAM, robots
• Medicine: diagnostic aid, robotic

interventions
• Military: use of drones, simulation, 

management, etc ...
• Transport: flow management, 

autonomous vehicles
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Robotic Automation

• Programmable systems and  
machines simulating a physical
process

• Automatic control

• Reprogrammable

• Polyvalent

• Programmable manipulator in 
three or more axes
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Background report of OECD for the 
Canadian G7 Innovation Ministers’ 
Meeting

Montreal, Canada, March 2018
Gabriela Ramos

"Preparing for Jobs of the Future »

Transformative Technologies 
and Jobs of the Future  
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Wide-Ranging Digital 
Transformation

→ Affects all sectors of the economy
→ Almost universal connectivity
→ Ubiquitous computing
→ Based on the production and use 

of a vast amount of data
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Acquiring Skills

• Skills provide an important safeguard
against the risk of automation

• Fewer than 5% of workers with a tertiary
degree are at a high risk of losing their job 
due to automation

• 40% of workers with a lower than
secondary degree
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Acquiring Skills

To thrive in the digital era, all workers will
need to be equipped with a wide set of skills

• Cognitive 
• Social skills
• Information and communication 

technology
• Science, technology, engineering, 

mathematics
• Self-organisation 
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Adaptation

• About 14% of workers are at a high risk of 
having most of their existing tasks
automated over the next 15 years

• Another 30% will face major changes in the 
tasks required in their job and, 
consequently, the skills required

• About half of all workers will confront the 
need to significantly adapt to the new 
workplace environment
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Investing in skills

People, especially youth, need to prepare for the 
jobs of the future by being equipped with the right 
mix of skills required to successfully navigate

• Ever-changing work environments

• Technology-rich

• Involving lifelong learning that requires re-
thinking training programmes 
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The main difference with earlier
eras of digital transformation 

are three demarcations
• The first is the expansion of connectivity to almost

every firm in the G7. Already 95% of firms in G7 
countries have a high-speed connection to the 
Internet 

• The second has been the advent of the “always
connected” smart phone, and with it, the era of 
universal connectivity and ubiquitous computing

• Third, these devices and many of the services that
operate on the open architecture of the Internet 
generate vast amounts of data 
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Japan « Society 5.0 » 
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The Growth Strategy 2017 identified five 
strategic fields where the efforts towards
Society 5.0 should be focused

i) (preventive) health care, and medical and 
nursing services

ii) mobility
iii) supply chain
iv) smart cities (and infrastructure)
v) financial services (fintech) 



Conclusions of OECD

• There is no doubt that the types of jobs 
that are created are not the same as those
that get lost

• With each new high-tech job that a sub-
national region can create, many other
jobs are created, possibly as many as five 
(Moretti, 2012) 
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The digital transformation represents a 
rare opportunity

• to improve welfare
• to address pressing social issues 

→ health care 
→ education
→ environment

SOCIAL ISSUES
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CONCLUSIONS: CHALLENGES

• Changes the nature and structure of 
organisations and markets

• Raises concerns about jobs and skills
• Weakens privacy and security
• Transforms the way we interact, and 

the formation and composition of 
communities

• Changes our notions of equity and 
inclusion
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• Cognitive skills
• Complementarity skills such as problem

solving
• Creative thinking
• Communication ability
• ICT generic skills and technical skills
• Strong ability to continue learning

Conclusion  
Skills to Acquire
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Links between research and 
societal challenges

at the Fonds de recherche du 
Québec
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Great challenges 
of research

• Training and succession
• → Facilitating student, outgoing and incoming mobility
• → Facilitating professional integration

• Linking research and society
• → Generating interest in major societal challenges
• → Promoting the development of adapted

methodologies
• → Having different types of achievements recognized

in the CV



GREAT CHALLENGES 
OF RESEARCH

INTERSECTORAL AND INTERCOMMUNITY MESHES

→ COMPLEXITY OF THE PROBLEMS

→ NEED TO CREATE MEANING

SOCIAL ACCEPTABILITY / SUSTAINABILITY

→ CODESIGN AND CO-CONSTRUCTION OF PROJECTS

→ REFOCUSING RESEARCH ON HUMAN NEEDS
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SOCIETY CHALLENGES

Major societal challenges shared by 
several countries

Demographic changes

- Aging: 2nd oldest society in the world

- Immigration: inclusion, diversity

- Women's Place: STEM, glass ceiling



SOCIETY CHALLENGES

Environmental Concerns and Sustainable Development

Agriculture and nutrition

Entrepreneurship and creativity

Relocation of knowledge and services

Social innovation (patient partner, micro-credit, circular
economy, accompaniment through the arts, 
cyberjustice, etc.)



THE DIGITAL
Artificial intelligence, robotization, Internet of 
things, deep learning, big data, etc.

→ digital literacy

→ equitable access to infrastructures

→ impacts on work and training

→ impacts on communications

→ GAFA and personal data

→ Big Data and Monopolies

→ Cybersecurity

→ Uberisation

→ Social media

→ Algorithmic governmentality (A. Rouvroy) 



Funding Digital Research

FRQSC: More than 200 researchers

FRQNT: More than 600 researchers

FRQS: Research infrastructures shared by a 
large number of researchers

Colloque sur l’innovation / 
Septembre 2002



Domaines de recherches 

numériques en NT 
Calcul de haute performance   • Optimisation • Architecture à mémoire 

partagée  • Accélération de calculs   • Technologies de l'information  • Outils 

d'aide à la décision • Conception de circuits et sytèmes • Conception 

d'algorithmes   • Micro et nanoélectronique   • Modélisation & simulation

Analyse fondamentale et applications  • Combinatoire et informatique  

théorique • Internet des objets • Wired and wireless communications  • Optical 

networks  • Communications software engineering  • Communications 

applications and systems  • Deep learning •   Intelligent signal processing  • 

Photonique • Nanophotonique •  Biophotonique •  Informatique diffuse, 

Apprentissage-machine •  Identification d'activités  • Réalité augmentée  •  

Vision artificielle •  Audition artificielle  •  Classification et fusion de données  • 

Localisation et cartographie  •   Environnements intelligents   •  Réalité 

virtuelle   •   Apprentissage machine   •   Vision artificielle    •    Modélisation et 

simulation  • Capteurs et actionneurs  • Robotique fixe et mobile •
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Domaines de recherches 

numériques en Santé 

Technologies en adaptation-réadaptation  • Développement 

d'instruments de mesure  • Imagerie et ingénierie   •

Développement de plateformes informationnelles  • Bio-

imagerie  • Applications de télécommunications au biomédical  

(ex. iphone) Imagerie cérébrale  • Biomatériaux et biomécanique  

• Imagerie et traitement de signal  •  Nanomédecine •

Neuroimagerie • Modélisation des associations avec l'hôpital  •

Génétique  • Génomique  •
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Domaines de recherches 

numériques en SSHAL

TIC en enseignement   •   Création littéraire Web  • Réseaux sociaux  •  

Nouvelles plateformes numériques  •  Cyberjustice •  Cybersécurité •  

Musique électroacoustique  •  Technologies de composition musicale 

(randomisation, etc.) • Économétrie • Théorie de la décision   •   Évolution des 

marchés et les transactions numériques   •   Bibliométrie  •  Computer music •

Music technology   •   Surround sound recording  •   Acoustique musicale •

Neurocognition of music   •  Archivage numérique • Réalité partagée •

Utilisation des TIC dans l'apprentissage pour pallier les difficultés d'adaptation 

chez les jeunes  • Arts médiatiques  • Littératures hypermédiatiques •

Design et Technologie • Interfaces et sensorialité • Applications multimedia

•   Réalité augmentée   •   Réalité virtuelle • Applications « embarquées » •
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• Space of reflection on the impacts of AI and 
digital technology in all spheres of society

• Techwatch activities

• Training

• Mobilizing knowledge, especially for decision-
making and fueling public policies

International Observatory on the 
societal impacts of artificial

intelligence and digital technology
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EXAMPLES

Aging population
Patient as a partner
Smart cities
Urban agriculture
Cultural applications
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Design of housing and living environments
(home automation, intelligent furniture and 
housing, adapted vehicles, etc.)

Design of applications related to aging
(rehabilitation, exercise and mobility, etc.)

Game design that stimulates cognitive and 
motor skills

Aging
population
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• Design of activities focused on creativity
and socialization

• Intergenerational activity venues

• Adapted sports activities

• Therapeutic gardens, urban agriculture

• Accompaniment through the arts 
(performance arts, workshops, etc.)

• Pet therapy
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The patient as a partner

• Unique and integrated file of the
patient recording his condition,
his consultations, his diagnosis,
his exams, his treatment

• Searches on:
- computer, administrative 

and engineering tools
- the legal and ethical issues
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Smart Cities
CODESIGN with CITIZENS

PUBLIC FREE WI-FI 

LIVING LAB 

BIBLIOLAB

AQUAHACKING

HACKING HEALTH 

COOPERATHON

CITIZEN TESTER

SMARTHALO

TÉO TAXI

NETLIFT

GÉO-TRAFIC

DÉFI VÉLO MTL (BIXI)

INFO-SNOW  MTL
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Serpentine 2025
Collective and individualized transport

Bernard Saugy
Inventeur 1982

CIRODD

Pierre De Coninck
(UdeM)

Robert Hausler et 
Mathias Glaus
(ETS)
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VRM :The network of research and 
knowledge about the city and the urban

Smart Cities

Sustainable urban development Ethical and philosophical issues

Géolocalisation
Gestion des flux de transport
Gestion des services
Sécurité
Participation citoyenne
Etc…
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Urban Agriculture

• Vertical farms

• Farmscrapers

• Aquaponics

• Hydroponics

• Aeroponics

Dickson Despommier
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CITY MEMORIE’S Large scale video projections

Michel Lemieux
Victor Pilon
Michel Marc Bouchard

Vieux Montréal
2015
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Augmented reality and historical visits

montrealenhistoires.com.
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Conclusions
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• Transferable skills

• Power of analysis

• Problem solving skills

• Experience in project management

• Digital skills

• Relational skills

Conclusions - SKILLS
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SKILLS

• Adaptability

• Openness and flexibility

• Entrepreneurial attitude

• Judgment to seize 
opportunities

• Easy to reorient

• Ability to create one’s own
profile
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Cognitive issues
connected to 

the digital

• Archiving / Storing

• Indexing / Organization

• Decision Making / Optimization

• Deep learning / Recognition

• Artificial Intelligence / Cognition
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Social issues

• Acceleration of change

• Programming of obsolescence

• Increased disparities

• Foster inclusive innovation

• Complexity of globalization
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Internationalization
and Opportunities

• To grasp the complex issues of

globalization

• International job market

(graduates and specialized workers)

• GII: a global approach,

International and Intercultural (Jane Knight)

• Recognition of cultural and religious diversity

and its impacts
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Issues related to 
internationalization

• Attraction / Exodus of talents

• Expansion of the collaboration and 
dissemination network

• Market enlargement and Virtualization

• Offshoring of goods and services

• Need to put in place new economic
models

• New exchange models
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LOST TRADES… NEW APPLICATIONS
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from Knife Sharpeners
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to Laser Cutting
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from Rat Hunters

53



to Drones
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from the Typesetter
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to Robotic Printing
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From Phone Operators
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to  Smartphones
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from Town Crier



to Social Media 
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Thank You


