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Digitalisation ς

the 4th industrial revolution
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1st Industrial Revolution

Steam Engine, Railroads, Mechanisation

< 1760 ς1840 >



2nd Industrial Revolution

Electrification & Mass Production

< late 19th ςearly 20th century >



3rd Industrial Revolution

Computers, 
Automation & The Internet 

ғ мфслΩǎ ς2000 >



4th Industrial RevolutionDatafication, 
Machine Intelligence, Virtuality,

Autonomous Systems

< 2010 - ongoing >



The world is changing rapidly
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Virtualisation



http://www.businessinsider.com/vatican-square-2005-and-2013-2013-3?IR=T

ά!ƭǿŀȅǎ hƴέHyper Coordination

Mass Collaboration

http://www.businessinsider.com/vatican-square-2005-and-2013-2013-3?IR=T


http://pt.slideshare.net/stradablog/building-consumer-trust-in-

Fear of Missing Out!



https://www.statista.com/st
atistics/273018/number-of-
internet-users-worldwide/
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Source: Omer Ali and
Mohamad KhairiIshak2020 
J. Phys.: Conf. Ser. 1529 
042076

Internet 
of things 
(IoT)



http://www.springwise.com/app-turns-smartphones-seismic-monitors/

Human Sensors





http://www.foxnews.com/tech/2016/01/06/ces-would-pay-5000-for-samsung-smart-fridge.html



Smart Dike

De IJkdijk



Internet of (Nano) Things 

in our Bodies

http://www.scientificamerican.com/article/the-internet-of-things-goes-nano/
http://www.connectedly.com/wireless-charging-innovation-brings-smaller-implantable-sensors-body

http://www.scientificamerican.com/article/the-internet-of-things-goes-nano/
http://www.connectedly.com/wireless-charging-innovation-brings-smaller-implantable-sensors-body


https://www.for.gov.bc.ca/hre/pothole/potsen3.htm

Sensing Nature

http://www.tuinadvies.nl/tuinwinkel/product/852

https://www.for.gov.bc.ca/hre/pothole/potsen3.htm
http://www.tuinadvies.nl/tuinwinkel/product/852


https://www.theguardian.com/science/2015/may/2
1/brain-implant-controls-robotic-arm-with-the-
power-of-thought

The Guardian
May 2015

https://neuralink.com/

https://www.theguardian.com/science/2015/may/21/brain-implant-controls-robotic-arm-with-the-power-of-thought


https://biodesign.asu.edu/sites/default/files/news/981505908359351bdbde29935f7067f6.jpg

Cost of Genome sequencing  

From $ 2.7 bn by 2003 

to $ 1000 dollars today

heading for $100 

(Illumina)

https://techcrunch.com/2017/01/10/illumina-wants-to-sequence-your-whole-genome-for-100/

https://biodesign.asu.edu/sites/default/files/news/981505908359351bdbde29935f7067f6.jpg
https://techcrunch.com/2017/01/10/illumina-wants-to-sequence-your-whole-genome-for-100/


https://www.the-scientist.com/?articles.view/articleNo/49621/title/Was-a-Drop-in-CRISPR-Firms--Stock-Warranted-/

CRISPR



Hyper Intelligence 





EmotionalIntelligence 

https://singularityhub.com/2016/01/17/anticipating-your-needs-emotional-intelligence-is-the-key-to-smarter-gadgets/

https://singularityhub.com/2016/01/17/anticipating-your-needs-emotional-intelligence-is-the-key-to-smarter-gadgets/


Data is the oil of the 21st centuryΧ
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http://www.theartof.com/articles/data-is-the-new-oil


Χ andAlgorithmsare the vehiclesit fuels
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Smart City Ecosystems
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ά.ȅ нлрл 
about 70% of 
ǘƘŜ ǿƻǊƭŘΩǎ 
population 
will live in 
ŎƛǘƛŜǎέ
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Cities account for 80% of all CO2 emissions on earth



Civilisation 
comes from 

the Latin word 
ά/ƛǾƛǘŀǎέ -

meaning city 

The first cities 
appeared in 

Mesopotamia 
some 6000 
years ago 

© Georg GersterNational Geographic



ά/ƛǘƛŜǎ ŀǊŜ ǇƭŀŎŜǎ ǿƘŜǊŜ
ƛŘŜŀǎ ƘŀǾŜ ǎŜȄέ

ά/ŀƴ ŎƛǘƛŜǎ ǎŀǾŜ ǘƘŜ 
world? I believe they 

Ŏŀƴέ

άΧ ƻǳǊ ŎǳƭǘǳǊŜΣ ƻǳǊ ǇǊƻǎǇŜǊƛǘȅΣ ŀƴŘ ƻǳǊ 
freedom are all ultimately gifts of people 
living, working, and thinking together ς
ǘƘŜ ǳƭǘƛƳŀǘŜ ǘǊƛǳƳǇƘ ƻŦ ǘƘŜ Ŏƛǘȅέ

!ǊŜ ŎƛǘƛŜǎ ƻǳǊ άƎǊŜŀǘŜǎǘ ƛƴǾŜƴǘƛƻƴέ Κ



http://www.refdag.nl/achtergrond/consument/armoede_in_nederland_1_699338

Grand 
Challenges


