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TECHNOLOGY AND ENGINEERING

LEVERAGING PHENOMENA*
FOR USEFUL PURPOSES**

PHYSICAL (e.g. Photoelectric Effect)

CHEMICAL (e.g. Catalysis)

GEOLOGICAL (e.g. Groundwater)

BIOLOGICAL (e.g. Bioengineering)

SOCIAL-BEHAVIORAL 

Increasing
complexity

NAE National Meeting, Irvine, California

*And systems, devices and tools- and combinations thereof
**Including the discovering of new phenomena

Paraphrased from 
Brian Arthur (2008)
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FAST GROWING TECHNOLOGY:
ERA OF CONSTANT ACCELERATIONS (FRIEDMAN, 2016)
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Exponential, if the technology 
speed is proportional to it 

Faster than exponential 
(singularity) if it is proportional 
to a higher power (n>1)
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Materials, Energy, Knowledge: Only the latter has the property 
that the more it is consumed the more is created (not my remark) 



ENGINEERING + X
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Where X is anything*!
E.g. Media, Medicine, Entertainment, Biology, Education,…

Convergence

Three pathways: 
E => X (Engineering Empowers X)
X => E (X empowers Engineering)
EUX (Engineering and X comingle)

E and X can be vectors
*Increasingly human-centric



CONVERGENCE 
CHALLENGES
“Culture wants to be enduring and 
prevailing” 

from Antonio Damasio’s “The strange world of things” (2018)

Culture B

Culture A

Convergence



Mindset of Growth

ApplicationsKnowledge

From Here

To Here

.
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Skills and Knowledge (+ Mindsets)

From Ortiz et al.



EXPONENTIAL TECHNOLOGY BRINGS DISRUPTION 
REQUIRES AGILITY AND ADAPTABILITY – AND NEW MINDSETS

And to Solve Grand Challenges


	Slide Number 1
	Fast growing technology:�Era of Constant Accelerations (FriedmaN, 2016)�
	� Engineering + X
	Slide Number 4
	Slide Number 5
	Exponential technology brings Disruption �requires agility and adaptability – and new mindsets

