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The 10 skills you need to thrive in the Fourth Industrial Revolution.

in 2020 in 2015

1. Complex Problem Solving 1. Complex Problem Sclving
2.  Critical Thinking 2. Coordinating with Others
3.  Creativity i 3. People Management

4, People Management > 4.  Critical Thinking

5. Coordinating with Others 5. Negotiation

6. Emotional Intelligence |28 6.  Quality Control

7. Judgment and Decision Making 7.  Service Orientation

8. Service Orientation 8. Judgment and Decision Making
9. Negotiation 9.  Active Listening

10. Cognitive Flexibility [ —2310. Creativity

Source: World Economic Forum (2016)-The future of jobs.
The 10 skills you need to thrive in the Fourth Industrial Revolution.

https://www.weforum.org/agenda/2016/01/the-10-skills-you-need-to-thrive-in-the-fourth-
industrial-revolution/.



Specialisms

Big Data

Machine Learning
Artificial Intelligence
Cloud Computing
Cyber Security
Block-Chain
Crypto-currency
Financial analysis
Digital marketing
Supply Chain

Responsibility




Global Distribution of Tertiary Degree Holders and Recent STEM Graduates

STEM graduates are not evenly distributed geographically - many advanced
economies are struggling to produce enough high-quality STEM graduates to meet
demand from both the public and private sectors.

Where are the world’s university graduates? Where are the world's recent STEM® graduates?
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Currently, China and India together account for almost 60% of recent graduates in STEM
disciplines.

Source: World Economic Forum and UNESCO, The Human Capital Report 2016



Skills Stability, 2015-2020, Industries Overall

M DR B
DRLIM
[

Skills Disruption

‘ of core skills will change
Average 35 D/ﬂ I

between 2015 and 2020

Disruption across countries 483  Italy

and industries ot il
41%  Turkey
3% South Adrica
43% Financial Soervdces & investors I Germany
47% Basic & Infrasireciuns 3% France
39% Mobdity I Mexic average
35% Information & Communication Techrology ~ 31%  Brazil disruption
153% Profossional Sorvicos 2%  Unibed Stales
0% Enengy 28%  United Kingdom
0% COnSLEm 27%  Autiralia
2795 Healh 5% .Japan
279 Mada, Entertainment & nfommation 21%  Gull Cooperation Coundil
19% ASEAM

Tourde Fubure of Jobs Bepor, Wordd Economic Forum

Source: World Economic Forum, Future of Jobs Survey, The Future of Jobs



What kind of skills do we need?

Not being simply “vocational”, but rather contextual, critical and synthetic ->

precisely because these are what make us human - Creativity

Universities should foster 4Cs:
Creativity, Communication, Critical Thinking, Collaboration

Communication and Creativity Effective Communication Skills
Creative and Innovation Skills
Critical, Analytical and Integrative Thinking

Critical Thinking and Problem Solving Problem Solving and Research Skills
Social and Environmental Responsibility
Citizenship Commitment to Continuous Learning
Professional Judgement

Ethical Citizenship

Source: 2017 German G20 presidency

https://www.g20-insights.org/policy_briefs/advancing-human-centred-economic-progress-
fourth-industrial-revolution-leadership-agenda-g20-governments/



The WEForum's Future of Jobs report indicates increasing demand for critical
thinking, creativity, emotional intelligence and cognitive flexibility in 2020
when compared to 2015

As a result of the increasing technological intensity of industry, STEM skills -
those related to Science, Technology, Engineering and Mathematics - are rising
in demand.

While total employment in Europe from 2000-2011 grew by 8%, STEM
employment increased by 34% over the same period.

INDUSTRY



Educate for 14.0 - Build educational content for
interdisciplinary programs



Topics to cover:

Maths

Algorithms

Data Management

Computing Systems (loT, Space, embedded, hpc)
Robotics

Machine Learning

FinTech

Cyberphysical systems

Biotechnology

Nanotechnologies-Materials
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School of ECE-NTUA:
Interdisciplinary (2018-2019) postgraduate (MSc) programs

- Data Science and Machine Learning (new)

“Engineering - Economic Systems

-Digital Innovation and Entrepreneurship (new)

“Energy Production and Management Systems

-Space Science and Technology (under preparation/NTUA)
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Greece

=7 5th pillar: Higher education and training 44 A
5.01 Secondary education enroliment rate gross % 28 1065 o -
502 Terliary education enroliment rate gross % 1 139 S
5.03 Quality of the education system 106 3.0 -——
5 04 Quality of math and science education 53 4.4 e
5.05 Quality of management schools 79 41 e—
506 Internet access in schools 99 3.6 =———
507 Local availability of specialized training services 100 40 =
508 Extent of staff training 83 - P A

12th pillar: Innovation 79 33 =
12.01 Capacity for innovation e 39 —
12,02 Quality of scientific research institutions 65 39 -
1203 Company spending on R&D 2 31 —
1204 University-industry collaboration in R&D 25 ——
12.05 Gov't procurement of advanced technology products 13 2 Swe——
1206 Availability of scientists and engineers 10 52 ———
1207 PCT patents applications/million pop. ar 111

Source: World Economic Forum , The Global Competitiveness Index 2017-2018 edition (rank 87th / 137 countries)
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Greece

Pillar 12: Innovation capability 0-100 (bee)
1201 Daversity of workforce 1.7 pest)
1202 State of cluster development 1-7 [best)
1200 Inarnational co-imventions apphcatonsmilion pop
1204 Multi-stakeholdar collaboration 1-7 (bess
1206 Scientific publications H ingex
1206 Palent applicalions applizstons/milion pop
1207 R&D expandituras * GoOP
1208 Quality of research instiulions index
1209 Buyer sophistication 1-7 feat)
12 10 Trademark applicalions spplicationa’millen pep

Source: WEF, Global Competitiveness Index 4.0 2018 edition (rank 57t"/140 countries)
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Greece:

10t worldwide in engineers
30" in scientific publications

129t (out of 137) in University/Industry collaboration in R&D
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The MIT initiative for Artificial Intelligence and Computing
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The MIT Computing and Al Initiative:

MIT recently announced a new $1 billion commitment to address the global
opportunities and challenges presented by the prevalence of computing and
the rise of artificial intelligence (Al).

The initiative marks the single largest investment in computing and Al by an
American academic institution.

$350 million donation from Mr. Schwarzman, the Chairman, CEO and co-
founder of Blackstone.

Headquartered in a new building on MIT’s campus, the new MIT Schwarzman

College of Computing will be an interdisciplinary hub for work in computer
science, Al, data science, and related fields.
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MIT News

OH CAMPUE AND ARGUMD THE WORLD

Browse | or |Search

MIT reshapes itself to shape the future

Gift of $350 million establishes the MIT Stephen A. Schwarzman College of
Computing, an unprecedented, $1 billion commitment to world-changing
breakthroughs and their ethical application.

MIT News Offlce
October 15, 2018

MIT iy announcad & new 51 lbon comminment 1o address 1tha global cpportunibes and

LTS nr ooligega ol cOmpUling repracants the
challenges prasaned by the prevalance of compuling and the nse of arbicial inleiganca (Al), rediriubd' s “Rred fundamantsl resirusiuneg in

Thaa initiative marksa the single largest invesiment in computing and Al by an American ks 7 years,” wribes Hapweh Wacell of Ao
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The MIT College of Computing will:

reorient MIT to bring the power of computing and Al to all fields of study at MIT, allowing the future of
computing and Al to be shaped by insights from all other disciplines;

create 50 new faculty positions that will be located both within the College and jointly with other
departments across MIT — nearly doubling MIT’s academic capability in computing and Al;

give MIT's five schools a shared structure for collaborative education, research, and innovation in
computing and Al;

educate students in every discipline to responsibly use and develop Al and computing technologies to
help make a better world; and

transform education and research in public policy and ethical considerations relevant to computing and
Al.

18



Data Systems and Al Lab (DSAIL)

“We founded the Data Systems and Al Lab (DSAIL) to
explore this frontier by going beyond the use of Al for
automating simple perceptual tasks to investigating
opportunities to enhance and optimize large-scale data
systems and enterprise applications with learned
components synthesized using Al. “

19



Over the past decade, Al has made substantial methodological advances in learning the complex
relationships that have evolved among data. In addition, “deep learning” has excelled at a
number of perceptual tasks, including image recognition and speech processing. These
enhancements have enabled applications from personal digital assistants to autonomous
vehicles.

An open question, however, is: How far can Al technology be pushed into other application
domains?

MNews Release - Oct. 3, 2018

Google, Intel and Microsoft team up with CSAIL on new data-driven initiative

Data Systems and Al Lab (DSAIL) will focus on using machine learning to improve data systems, and vice
versa

Recent years have seen an explosion in the creation of machine leaming models for everything from self-driving cars to social media feeds. 20
Despite the success of these models at perception and ample prediction, they have yet to have a larger impact on traditional enterpaise
computing and data processing applications.
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