
AI & Quantum
Information Technologies and the Future of 

Environmental Protection
Why are these 

technologies so 
powerful?

 -
by Jed Anderson, EnviroAI



Red or blue?



Physics
&

Information
Theory

Bits/Qubits 
and 

Entropy

The bottom of the rabbit hole . . . what underlies the 

power in these technologies?



“Everything we 
call real is made of 
things that cannot 

be regarded as 
real.”

― Niels Bohr



“All things 
physical are 
information.”
           ― John Wheeler



Everything in and around us at 
some level is information.

[perhaps except consciousness]

Information.









“All things physical 
are information.”
― John Wheeler



Classical Digital Computer

0 or 1
(no) (yes)



Quantum Computer

(yes/no)





All at some level is data.





01001101001
01010111011
11011101110
01011101100
01010110111

 [etc.]

TREE

01001101001
01010111011
11011101110
01011101100
01010110111

 [etc.]

01001101001
01010111011
11011101110
01011101100
01010110111

 [etc.]

COOKIE

MUSIC

UNIVERSE

HUMAN

MATH

01001101001
01010111011
11011101110
01011101100
01010110111

 [etc.]

01001101001
01010111011
11011101110
01011101100
01010110111

 [etc.]

01001101001
01010111011
11011101110
01011101100
01010110111

 [etc.]



“What lies at the heart of every living 
thing is not a fire, not warm breath, not a 

‘spark of life’ . . . it is information.”

 – Richard Dawkins

~6 billion bits to 
form a human 
being . . . 



“It from bit.” 
– John Wheeler





“The computational universe is not an alternative to the 

physical universe. The universe that evolves by 

processing information and the universe that evolves by 

the laws of  physics are one and the same.” 

– Seth Lloyd, MIT



---"If it looks like a duck, 
swims like a duck, and 
quacks like a duck . . . 

then its not necessarily a duck . 
. . but the odds have gone up 
considerably now that it also 

likes crackers." 
- Jed Anderson

Is this thing we are living in a simulation 
. . . or a computer?



# of “computations” increasing over time 
. . . running the code(s) more and more times

The Universe



Nature = Simple Equations/Algorithms/Code

E=MC2



Yes/No



Universe in some respects is just a bunch of NAND gates . . . 

Alan Turing



A great story . . . 





Entropy



INFORMATION & 
ENTROPY



2nd law of 
thermodynamics . . . 
entropy always 
increases.





Bit = “a unit for 

measuring information.”
- Claude Shannon



“It sometimes seems 
as if curbing entropy is 
our quixotic purpose in 

this universe.”
— James Gleick



Entropy

Complexity

Order to Disorder



Intelligence

Simplicity

Disorder to Order



✓ This thing can 
really 
understand, 
manipulate, 
and move 
around bits

✓ Entropy 
fighter . . . 
building 
intelligence 
and 
organizing 
information









5 Primary Technologies

#1 Artificial Intelligence/Machine-Learning

#2 Digital-Twin/Quantum-Twin Tech

➢ Real-time simulation and modeling

#3 Digital/Quantum Computing

#4 Digital/Quantum Sensing

#5 Digital/Quantum Connectivity and Communication

The Future?

Building a Machine to Help 

Us Watch Over and Protect 

the Environment



“It from bit . . . 
from qubit . . . 

from God.” 
– Jed Anderson
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