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it may seem
strange to ponder on 

such questions on a desert
island ... yet it is here

that information may play
a rather vital role!

let’s start
with something

easy and 
hopefully
useful!

I’ll put some
information 

inside a bottle
and then I’ll 

send the bottle
hoping that
someone
finds it!

AND YET ...
IS THIS A GOOD
DESCRIPTION OF WHAT 
has JUST HAPPENED?
iS INFORMATION
TRULY ‘INSIDE’ THE BOTTLE?
WHERE AND WHEN
IS INFORMATION?
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Did I really send 
something? 
or what I did was 
fundamentally
different from, say,
sending an 
 object?

if information is physical,
it must be somewhere
and somewhen since
everything that is physical
is somewhere 
and somewhen!

Captain’s log, star date 56321,3

First,
I thought of
something 

to 
communicate

Then,
I wrote it 
down on
a piece 
ofpaper

Then,
I put the 
written
scroll
inside a 
bottle

Finally I sent the
bottle hoping
for someone 
to pick it up

The question is whether
information is inside the
bottle with the scroll?
if it is physical it has
to be somewhere!

Is information
physically
inside the bottle?

To answer to that
question, I fear,
we need to re-
consider many
fundamental issues!

Let’s get 
back to my office 

to do some serious
research!!!
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science

DOES THIS
MEAN THAT

INFORMATION
IS NOT 

PHYSICAL?
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I’m afraid you couldn’t, because 
there are no “infometers” available!
you can buy instruments to measure
charge, mass, pressure, but
information is a lot more elusive!

mass

It means only that it is not an
intrinsic physical property, but are 
there any extrinsic or relational 
physycal properties? 

charge

spin

intrinsic and 
autonomous
entities

extrinsic and
relational
entities

suppose you want to
check whether there 
is mass inside a
physical system  

for instance, 
you may use a cavendish torque

otherwise, suppose you want
to check whether there is an

electric charge inside a 
system. it would be 

enough to touch
the system 
to know it!

I told you 
to be

careful!

But suppose that you
want to check whether

a certain object
contains 

information ...
could you do it?
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aren’t all these objects made to
store information? don’t they
contain information?

Or  
are they involved 
in complex causal 
chains enabling the 

occurrence of 
information?

the relational nature of 
information leads to the 

notion of meaning.
suppose to have a set

of 8 cards (very origi-
nal!) and suppose that 

each card may have 
either a ‘1’ or a 

‘0’

as every schoolboy knows,
such information may refer

to any meaning it likes: sounds, 
numbers, colors, characters

their capacity 
to store informa-

tion is not autono-
mous, but it depends on a 

complex chain of external 
causes. For instance, 

between 1986 and 1987, floppy 
disks changed overnight their 
storage capacity because of a 
change in THE TOOLS USED TO 

READ/WRITE THE DISKS

informa-
tion is 

somewhat like 
money. I can 

save my dollars 
from the stooges 
hiding them in my 
bin, but I cannot 
save their value 
from inflation! 
money too is a 
relational phe-

nomenon!
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Ok, you may say that 
I am confusing information
and meaning (Wiener did it!)
but is there information
without 
meaning?

HEy! I am
a psychologist!
which direction
am I supposed

to TAKE?

In the 50s, as a result of the influential WORK
by claude shannon, meaning and infoRMATION
were split and assigned to different fields

thus many scholars assumed that meaning
is external and information is internal but
other scholars think the opposite!!!

Clearly, 
the whole debate has become a very complicated 
theoretical landscape and we can’t cover it here!

Internalist
Realm
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maybe meaning is 
embedded into 
environmental 
information ...

yet what is environmental information?
 is information something more than

simple and ubiquitous causality?

furthermore, if information is 
nothing but a causal difference,
information is intrinsecally dynamic
and takes place in time!

information is more like
a wave spreading
ahead than like a
mark on a board

In fact, the temporal nature of information
HAS BEEN obvious SINCE shannon’s communication 
theory. any communication must occur in time.

G.W.Leibniz
1646-1716

is causation enough?
after all ... 

is there any physical 
phenomenon that

really takes place
independently of any

previous cause?

everything happens as 
a result of something else, 
although the causal path 

is not always easy ...
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because the CD plays a role in a
process that is constitutive of 

my cognitive self        

while the puddle is just
a nuisance, but the difference 

is not in the puddle, 
it is in the relation 

with me!

yet, information is 
closely related with 
the productivity 
aspect of causality, 
consider two 
sequences of 
flashes one trig-
gered by an external 
timer and another 
resulting from a true 
causal chain. they are 
apparently the same, 
yet the former is a 
pseudo process with 
no information, the 
latter is a real pro-
cess carrying infor-
mation

Furthermore,
this shows why
a real causal 

process cannot
go faster than

the speed of 
light

pseudoprocess

real process

a printed page is part of a dynamic flow taking place
in time. It contains information insofar as it is part of a 

communication process linking together separate moments
in time and space. The information it “carries” is not located
on the page rather IT is physically spread over the whole 

causal chain

so, why THE state of the pits ON THE 
SURFACE OF my compact disk IS CON-

SIDERED INFORMATION WHILE THE 
puddles on my WAY AREN’T?
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THE END

 
information 

and meaning are 
singled out from 
the physical con-

tinuum by the same 
causal conditions, 
both take place in 

the same conditions 
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yet
if we could 

have a bottle big 
enough ...

maybe we could 
encompass the whole 

process

so 
we cannot 

store informa-
tion like we do with 
wine, because infor-
mation is not autono-
mous but relational, 
thus we would need 
to bottle the whole 

spatio-temporal 
process

the conclusion is approaching ...
Information is indeed physical, yet

it is neither
something which does exist

nor
something which can be stored

rather 
informatoin is not a thing,
information is a process, 

a physical process that takes place
in time and space

spanning both of them.
Information is not at a x,y,z,t
information is spread over
a temporally and spatially 

extended causal process
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information is 

neither at a given time 
nor at a given space,  

information is spread over 
time and space, thus the 
scroll was inside the 
bottle but information 

wasnt’t 

let’s 
go back to the original

question: where and when is 
information?
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