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Ladies and gentlemen, welcome to the lecture. Let 
me start by saying a couple of things. First of all, 
my deepest gratitude for this invitation. It is a great 
pleasure to be here. Unfortunately, it will be a short 
pleasure because I will have to leave pretty soon. 
Nonetheless, I am overwhelmed. It doesn’t happen 
often to have such an opportunity to address col-
leagues and students on such an important topic. 
Thank you to all the organizers, to your university, 
and to you for being here, and for the invitation.

The second thing that I’d like to say is that I nor-
mally speak way faster than this. The reason why 
I’m speaking so slowly is because otherwise the job 
of the translator will be too diffi cult. Forgive me if I 
seem to be moving in slow motion, but it is to make 
the translator’s life a little bit easier.

What we’re going to cover today, as you can see 
in the PowerPoint, is a number of crucial concepts 
that are shaping our society. As you know, there are 
many forces that are trying to improve the world 
and possibly as many that are trying to make a mess 
of it. Coming from Europe these days terrorism is 
a tragic reminder of the task that we have ahead of 
us, and how diffi cult that may be. But it’s not to talk 
about sad events in Paris that I’m here today. We 
need to do some work. For the next 45 minutes or 
so, maybe an hour if I’m not quick enough, I hope 
to call your attention to a number of essential issues 
that are, as I said, shaping our information society. 
Some of the issues are already in the title, but as you 
will see, we will go through the points that I want 
to make with you in a sort of a slow motion. I will 
remind you every now and then where we are.

First of all, I would like to introduce a concept, 
the information revolution, just to make sure that 
we are on the same page. Then, I’ll talk about time 

and space not as they talk about it in the physics 
department, but as we will be talking about it in the 
philosophy or in the mass media department. The 
English word that helps here is not time but tempo-
rality, and not space but spatiality, that is, as the sort 
of time and space that we experience rather than the 
space and time that physics talks about. When it will 
come to time I will introduce the concept of hyper-
history, which is just a fancy way of saying history 
that is more historical than history itself. You will 
see, it’s not complicated. About space, I will intro-
duce the idea that we are actually enveloping the 
world around digital technologies so that the tasks 
that our smart technologies are supposed to perform 
become easier. This is the concept of infosphere.

After that, a moment of refl ection on our human 
nature, what happens in this world where time and 
space are experienced as hyperhistory, as an enve-
lope around the world after the information revolu-
tion? What is our special role in this context? Then, 
I’ll leave you with fi ve challenges just in case you 
thought we didn’t have to do any work.

Let’s talk about the information revolution. This 
is the easy bit, is where I am just going to remind 
you a few things that I know you know. This picture 
is iconic, something that you fi nd in Wikipedia or all 
over the place, is how powerful our computers have 
become and how cheap they have become. If you 
look at this particular picture, if you make the iPad 
2 equal to $100 in terms of cost of its computational 
power (millions of instructions per second, MIPS), 
the graphics shows that, if you wanted to buy the 
same computational power back in the late ‘40s, the 
fi gure on the top left of that screen is unreadable by 
anyone who is not an American general. Only they 
deal with those numbers, nobody else, nor you, nor 
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me, not in your back account, certainly not in mine. 
There are so many zeroes there that you start hav-
ing problems even in naming the kind of trillions 
or billions of dollars in question.  That’s how our 
computational power has developed. We all know 
this. But what has been the outcome of all this super 
power and so cheap technology? A lot of data, im-
mense amount of data.

If you look at the picture again on the bottom, in 
2013 we had 4.4 zettabyte. That was everything that 
we ever put together in terms of data since day one, 
since we scratched the walls of our cave with some 
animals, until 2013. Fast forward to 2020 and the 
zettabytes will have become 44. It means that 90% 
of the data we have – have been generated in the last 
2 years. If anyone does not feel overwhelmed, he or 
she has not understood what I’m talking about. This 
is immense and something that humanity has never 
seen before. Just in 2012, for example, we produced 
more data than in the previous 5000 years. That 
includes the history of Japan, the history of Rome 
where I am from, anything you can possibly think 
for the past 5000 years.

Now, this transformation at the moment is not 
giving the outcome that we would like. That 1% is 
what Cisco, a company, calculates we are actually 
exploiting. Only 1% of all the data we have. Clearly 
the potentialities are enormous. Let me show you 
another picture. As I said, today we analyze only 
1% of the data we have. In 2013, those were the 
data, 2020, that is how this infosphere, to have a 
fancy word, this space of information is growing. 
The difference is that by 2020 most of the data that 
we add to it will be generated by things that are not 
human. The Internet of Things will be starting to 
kick in. This growth is not going to slow down. 
There are really just about three limits to the speed 
of growth of data. Physics, and as far as we know 
we are doing pretty well. We are adding more and 
more gadgets to the world on a daily basis. Human 
intelligence; and there are no signs that we’re be-
coming anymore stupid, despite some recent news. 
Google is not making us more stupid, in case is 
polarizing us, the stupid become more stupid but 
the intelligent become more intelligent. And fi nally 
memory – memory which is not mine or yours, but 

the support, the actual physical stuff out there, on 
which all these data are recorded.

Of course all this comes with problems. Acquisi-
tion, storage, usability, security, safety, accessibil-
ity – there’s no point in having the data if you have 
to access to them – then analytics or data science 
– for there’s no point in having all those gazillions 
of data if you have no idea how to transform them 
into something useful. And of course all this within 
the constraints of law and ethics. And at the end of 
the day as you know very well, cost, there are costs, 
because anything you do comes with a bill. That’s 
the kind of information revolution that we are un-
dergoing. As I said, this is just a quick summary of 
things that I know you know especially the young-
est among us who have direct experience of all this.

What difference does it make to our time, the way 
in which we perceive our life? Here I’d like to intro-
duce a distinction, which I hope is understandable, 
between prehistory, history, and hyperhistory. Take 
prehistory. If you look at a textbook, it will tell you 
that prehistory is not a time in the life of humanity, 
it is a way of living. A society can be prehistorical 
at any time. There are currently a few Amazonian 
tribes in particular regions of Brazil that still live 
prehistorically. This means that they do not have 
any technology to record and transmit present in-
formation for future consumption. All they can do 
is to pass memories from parents to children. It’s a 
biological memory. There is no writing. There are 
no pictures. There is no ICT. Prehistory is when we 
did not have anywhere in the world anything that 
could help us to transmit our current information to 
future generations.

At some point in different places in the world, 
Middle East, China, we invented writing, more or 
less 6000 years ago, take or leave a few centuries. 
At that point our societies started becoming con-
nected with ICT. The individual and social wellbe-
ing became something that was related to the pos-
sibility of writing: writing laws, writing recipes, 
writing stories, writing whatever information you 
wanted to transmit to the future.

What is then hyperhistory? Hyperhistory happens 
once the recording and transmission of information 
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becomes a vital component of a society. It’s not 
just that the two are linked but that society depends 
upon ICT. At that point, individual and social well-
being is possible, can increase, only if society can 
actually use ICTs properly. If you think that this is 
a bit strange, consider – I’m using here a slightly 
modifi ed phrase from the Bible – that “those who 
live by the digit die by the digit”. In other words 
our society, Japan certainly, UK certainly, and many 
others although not all other places in this planet 
of ours, have become so dependent on information 
and communication infrastructures that you can put 
that country on its knees by having a cyberattack. A 
cyberattack today can seriously threaten a hyperhis-
torical society. That’s why security and safety was 
part of the list of things that we need to take care of.

Because we are undergoing such dramatic chang-
es, you also fi nd in your readings or around us things 
like cyberculture, posthumanism, or singularity. 
These are all slightly technical words. I will not de-
scribe what they mean. All I want to say is that they 
are attempts to make sense of our transformations. 
Something is changing and someone, somewhere, 
thinks that we need a new theory, we need a new 
interpretation. Now, I have not much hope than any 
of the three – cyberculture, posthumanism, singu-
larity – will deliver the real philosophy that we need 
for the 21st Century, the philosophy of our time for 
our time. But it’s interesting to see that attempts are 
being made. Clearly there is an itch and some peo-
ple are scratching it. The truth is that we need an 
upgraded philosophy.

At least in Europe we come from a perspective 
where nature and manmade things are incompatible, 
are fi ghting each other. That’s not a good idea. The 
cultural, the artifi cial and the natural must be made 
compatible. And so we need a new philosophy of 
nature and a new philosophical anthropology or a 
new understanding of what it means to be human. 
I’ll tell you a bit more about this later on. We need 
a new political philosophy, a philosophy that by do-
ing politics understands the world as a single system 
where multi-agent systems, agents that are consti-
tuted by a plurality of other agents, are big enough 
to take care of the big problems that we have.

I put some dots there because there is much more 

work to be done.  This should be reassuring for the 
youngest among us. There’s plenty of work that 
awaits you.

Let’s move to the idea of this history to hyperhis-
tory shift. History – we lived in history for about 
6000 years. It can be described as the age of the state. 
It’s a bit of a simplifi cation. Of course you need to 
include things like Athens in Europe; Rome, again 
back in Europe; the British Empire, again back in 
Europe; but also Japan and many other places where 
the state became the agent that makes the difference 
historically, politically at that level. It’s also the in-
formation agent. It’s the agent that controls educa-
tion, census, taxes, police records, legislation, press, 
intelligence, and whenever there’s new technology 
invented the state naturally tries to make sure that 
some control of that technology is in place. It can be 
a thoroughly benign effort. The fi rst B in BBC has 
got nothing wrong with it, but it is “British”. There 
is a reason why it’s there.

Consider that the age of history is the age of the 
state and the state is the information agent. Hyper-
history seems to me, but we don’t know, we will 
see this in a few hundred years, but it looks to me 
like the age of multi-agent systems, especially again 
back in old Europe where we see so much trouble 
in Greece, for example, where a variety of agents 
have something to say. It’s not just the population, 
not just the politicians. It’s also something called 
the European Commission or the European Central 
Bank, or the International Monetary Fund or entities 
that are multi-agent systems coordinating or some-
time fi ghting to fi nd solutions. It’s no longer a prob-
lem that we can solve by having one or more states 
fi ghting or agreeing with one or more other states.

The state is no longer the only information agent 
with the big muscles. There are others, and some-
times more powerful than the state. Recent tensions 
between Californian companies such as Google or 
Facebook and Europe, for example, show that there 
are bigger muscles there when it comes to informa-
tion management than even the union of some im-
portant countries like the European ones.

What we had in the past, which is the political 
problem, is that we, at some point, again in Europe 
but that infl uenced a lot of history of many other 
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countries afterwards, we found a way of getting 
along, roughly in the mid of the 17th century with 
something called the Peace of Westphalia. We pick 
up that label because it simplifi es a lot. It’s useful to 
label our particular problem, and it is not incorrect. 
Before the Peace of Westphalia Europeans had been 
fi ghting with each other to no end. We went through 
World War Zero at that time. The disaster, the suf-
fering was immense, so immense then the states 
decided we had to have a permanent and stable 
solution. It was roughly: my place, my rules; your 
place, your rules. It sounds simple but it took a lot 
of suffering to get there.

From that moment onwards, we had this wonder-
ful alliance between geography and law. Law was 
regulated by national borders. National borders 
allow the application of the law. Simple. But then 
comes globalization, the mass media, Internet, and 
all of a sudden those borders are not that relevant 
anymore. It doesn’t matter if you block Google 
in France because I can check google.com and 
still fi nd that information anyway even if I live in 
France. We do not have a post-Westphalian solu-
tion. The old one doesn’t quite work. But the new 
one is still in the making. This is one place where 
human intelligence will make a difference. How we 
design the new way of organizing legal and ethical 
aspects with everyday life will be part of the new or-
der, this is a main issue, as far as time is concerned, 
that is, insofar as we live in hyperhistory.

What about space? The space is another funny 
thing again which has been modifi ed by globali-
zation, mass media, and the social media, Inter-
net.  I’d like to refer to a famous Italian scientist, 
Galileo Galilei. At some point he wrote something 
that we philosophers like to quote a lot. He com-
pared nature to a book and he said, as you can see 
there, that Nature is a book written in mathemati-
cal language. “The symbols are triangles, circles, 
other geometrical fi gures without whose help it is 
impossible to understand a single word of it, with-
out which one wanders in vain through a dark laby-
rinth”, as he wrote. The point he is making is that 
science is about reading the book of nature. You do 
science, chemistry, biology, you’re still reading this 

wonderful book. Of course Galileo said, “It’s writ-
ten in mathematical symbols; you better know your 
maths”.  But things have changed.

What about artifi cial intelligence, computer sci-
ence, economics, architecture, mass media studies? 
They do read the book of nature but they are not 
really a science of nature. That line comes from 
Herbert Simon’s beautiful book, “The Sciences of 
the Artifi cial”. The third edition is 1996. He says, 
look, artifi cial intelligence – but he was talking 
about computer science in general – is not a science 
of nature. It’s not like biology.  It’s not a science of 
culture. It’s not like anthropology. It’s the science of 
the artifi cial. Remember what Galileo said, we are 
reading the book of nature. But the truth is that these 
days we are writing a lot of that book ourselves. We 
are adding new chapters to that book. Yes, we’re 
still reading it, but the book is becoming bigger and 
longer because the new chapters are written by us.

Artifi cial intelligence but not just artifi cial intel-
ligence, computer science in general, mass media 
– they don’t describe the world. They don’t tell the 
world how it should go – prescribe. They actually 
inscribe it. I’m not sure how this will be translat-
able if not by using English because it’s a play with 
the words. The sciences of the artifi cial put things 
into the world; and by doing that they expand our 
experience of it. Smart artifacts, for example, the 
gadgets that are in front of you or in your pocket, 
are new pieces of code in Galileo’s mathematical 
book of nature. There is no reading there. There is 
building. There is construction. There is design. The 
space that we are living in is actually adapting to our 
smart technologies. With respect to this wonderful 
book of nature, it is not only a passive reading that 
we are doing, we are actually building it as well, but 
we’re building it in a way that is friendly towards 
our technologies.

That’s where I want to introduce the second 
concept. So far I introduced only one idea, that of 
hyperhistory. This is the second one. We are actu-
ally enveloping the world without fully realizing 
it. Now, the terminology comes from robotics. In 
robotics an envelope is the 3D space within which 
a robot can operate successfully. Think of an indus-
trial robot building a car. That space is called an 
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envelope by the engineers. Think of what happens 
when you want to have a robot acting successfully. 
You build a whole environment around that robot. 
You, and especially those today here in Japan who 
are at the forefront of robotics, do not simply un-
leash a robot in the environment and say “build me 
a car”. We construct the whole environment around 
that robot so that that robot can be successful.

Here is the picture that I want you to focus on. 
This is the world in which we live. A dishwasher – 
a dishwasher is a beautiful robot that does a good 
job. We build a whole environment around that ro-
bot and that’s why it’s so successful. We live in the 
dishwasher. This second picture shows you what 
we dream, what we would like to have, a robot that 
cleans the dishes like I do when I’m back home. 
It doesn’t exist. But there’s a better solution. This 
third picture shows you a robot arm that takes the 
dishes and puts them inside the dishwasher. That’s 
what I’m doing these days. I am the interface. I hope 
my wife is listening. I am the interface between the 
kitchen, one space, and the dishwasher, the other 
space. I should not be there. That’s a stupid job that 
a robot should be doing because any human being 
doing it would be a waste of brain power – take the 
dishes, put them inside the dishwasher. Hopefully 
that job will be gone sooner or later.

I said we live in the dishwasher. Grandmother 
used to live inside the computer. It was so big that 
you would actually walk into it. At her time, pro-
gramming was a matter of a screwdriver. Just go 
there and change the bulbs. That was programming 
in the ‘50s. Her daughter went out of the computer. 
The computer became something you had in front 
of you, not something you walked inside. But today 
her granddaughter never leaves the computer. She is 
always connected. If she fi nds that there’s no wire-
less, she complains because the “dishwasher” she 
inhabits is not working.

This is the second point that I want to make. We 
have increased the pressure in terms of more and 
more history. We are depending increasingly on 
ICTs for our individual wellbeing and our social 
welfare. We are transforming the environment in 
such a way that our smart technologies can be suc-
cessful within that environment. This has brought a 

transformation in our self-understanding. I call that, 
in a different context, the fourth revolution simply 
because there are three nice revolutions already 
there that make a lot of sense.

The fi rst revolution was the fi rst disappointment 
we had when Copernicus told us that unfortunately 
we were not at the center of the universe. It’s like be-
ing told by mum that you’re not the most important 
thing in the universe – disappointing. That changed 
our idea about who we are. But we didn’t give up. 
We decided that there was a second place where we 
could be central, where we were the best. That was 
not the universe but the biological kingdom. In na-
ture at least we were at the center. Of course you 
recognize the old picture of the old man over there. 
Darwin came and told us that unfortunately we are 
not at the center of that game either. There’s a lot of 
similarity between us and many other animals. That 
was disappointing – very disappointing at that time.

We had a third space. We thought, okay, we’re 
not at the center of the universe. We’re not at the 
center of the animal kingdom. But at least when it 
comes to our mental life, we are the best. We are the 
champions. Above all we know exactly what we’re 
doing. Then Freud came and said, well, unfortu-
nately that centrality is also problematic. There’s a 
lot of stuff that goes on in your brain that you are 
not aware of. Don’t feel so proud because a lot of 
the things you do, you never know why you are do-
ing them. That was the last revolution, these are the 
three revolutions before the fourth that I want to in-
troduce today.

The fourth came with Alan Turing because we 
still had one space where we thought we were the 
only ones. There was intelligent action, things like 
parking a car, fl ying an airplane, playing chess, fi nd-
ing the best price for a good, planning the best route 
from A to B. It was us, only us. No animal, no noth-
ing. We were the best. Unfortunately then Turing 
came and showed us that, well, we are not the best 
in this case either because we are not disconnected 
agents like so many Robinson Crusoe on an island. 
We’re more like informational organisms. We live 
by acquiring information, exchanging information, 
consuming information, providing information. We 
share this environment, this infosphere with many 
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other agents, some of which sometimes are better 
than us. They could be animals or they could be 
artifi cial; which means that this environment is not 
even just for us.

Remember the dishwasher; we build it also for 
them, for the smart machines. This is how that en-
vironment used to look like. You could read that, 
not the bar code but the English or at least whatever 
looked like English below, but today that’s what it 
looks like. That says Wikipedia, but it is is not for 
us. We put it there for machines. It’s a signal that 
we’re sending to something that we are sharing our 
environment with but you can’t read it.

Here is how this environment is developing. I 
hope that our technology will be friendly. Yes. While 
you look at this, just look at the numbers. These are 
the number of things around us that are sharing the 
environment with us, doing things instead of us, for 
us, or just among themselves. They don’t even talk 
to us anymore. When you go home and you see all 
those green and red lights, who is talking to whom? 
Not to us. In fact you will see at the end of this short 
video that most of data communication, if we want 
to be very rigorous, is not human. Most of the data 
exchanged on this planet, if you come from Mars 
and you want to understand communication, is not 
human. In fact it’s not animal either.  It’s entirely 
artifi cial. The largest quantity of exchange of data 
is machine to machine, no human involved. As you 
can tell at the end of this little picture by 2020 there 
will be about 50 billion entities talking to each oth-
er. It is the Internet of Thigs. That’s a lot of things. 
That’s why it makes a huge difference to understand 
what’s going on.

Let me go back to the picture that I wanted to show 
you. This is how it looks like. Sometime between 
2003 and 2010, we passed a point where more arti-
facts were interacting with each other than humans. 
If you look at the picture up here, these are fi gures 
forecasted by Cisco. By the time the world popula-
tion will be 7.5, 7.6 billion, there will be about, as 
I said before, 50 billion entities, so roughly seven 
things talking to each other for every individual in 
this room. In fact to be more precise, because a lot 
of people will still have not made a single telephone 
call in many corners of the world, each of us will 

have probably two, three times the number of gadg-
ets, which means that again if you speak in terms 
of billions of things doing something with data, the 
devices are skyrocketing, humans are become less 
and less important. Of course I hope you understand 
the joke, communication among humans still is the 
most signifi cant one, but quantity-wise that’s what it 
looks like: devices are increasing exponentially, and 
we are fast disappearing in terms of quantity of data 
created and exchanged, that’s because cars have be-
come computers, because umbrellas can check the 
weather, because containers remind you when to 
take your pills, because your clothes speak to Face-
book, because your thermostat knows whether you 
are home or not, because even shaving has become 
an IT-intense activity, because not even cows are 
left alone but tagged, monitored and traced, because 
if you walk, someone, somewhere may be record-
ing it, because you can 3D print things by starting 
from a blueprint all the way to a little toy or a whole 
house. That’s the world in which we live. The sort 
of environment that we are building is not offl ine, 
is not online, but is onlife. The fi rst time I wrote 
“onlife” in an article, someone corrected that. He 
thought it was a typo. No, I meant to write onlife 
with an “L”. It’s a new word. Onlife is there to clar-
ify that it’s silly to ask today, as we used to, are you 
online? What do you think? Are you offl ine? Are 
you insane? Imagine someone driving a car with a 
GPS, what sense does it make today to ask whether 
you are online or offl ine. It’s meaningless because 
we never leave the dishwasher.

This is a simple example of what the world looks 
like. This is something old as well. So, I am present-
ing old things. They are not science fi ction. These 
are about 18 months old or so. This is just a sim-
ple Lego and it doesn’t get any more basic in 3D 
Newtonian physics than Lego, those little bricks put 
together. Today Lego is little bricks put together but 
then you can take a picture. The picture takes the 
construction in a different space. You can transport 
it. “You are building into a virtual space and play 
with the other kids” as is shown by the video. The 
thing that I haven’t seen yet done, but you heard 
this here for the fi rst time, is actually Lego buying 
a couple of good companies producing 3D printers. 
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Then at that point the whole cycle will be closed. 
You have the Lego. You take a picture. You put it 
online. You transform it. Then you can print it back, 
through a 3D printer, into a modifi ed Lego construc-
tion. You can tell that the onlife is in full swing.

This is the second point that I wanted to make. 
The fourth revolution how that has affected our 
self-understanding, how we are regaining a sense of 
who we are today when your car can park itself bet-
ter than you can do, the airplane lands better if you 
don’t touch it, and so on. I promise a few challenges 
at the end of this talk. Here they are.

Challenge number one, in this world that we are 
transforming we want to make sure that the infos-
phere we are building is going to be environment 
friendly. That seems to be simple enough. But if you 
look at this picture, it is not as trivial as it looks. 
Look at the two red lines. The top one is how good 
ICT is for the environment. But look at the bottom 
one. That is how bad ICT is for the environment be-
cause every time you feel the heat of that laptop on 
your legs you know that that energy is coming from 
somewhere. In 2013 agreed to buy the entire elec-
tricity output of a brand new wind farm, to be built 
in northern Sweden, in order to power Google’s 
huge data centre in Finland. Clearly, ICT needs a 
lot of energy. Energy comes from somewhere. That 
somewhere has an impact on the environment.

What kind of game are we playing here? The 
game is – again I hope it will be easy to translate 
– a gambit. We hope that by doing some harm to 
the environment we will actually gain more and 
more quickly so that the patient will survive. A very 
strong example is like a cure for cancer. If you’ve 
ever had, like I had, a friend or a family member 
with cancer you know that the cure almost kills the 
person. It’s a big risk you’re taking. The hope is that 
it’s going to kill the cancer before it kills the pa-
tient. That’s what we’re doing here. Compare the 
dark green and the light green, and that is exactly 
what we’re doing to our planet. We just hope that 
by producing all this ICT we are not going to kill 
the planet before we kill its environmental diseases.

Second challenge, and they are not in order of 

importance by the way, is to make sure that this in-
fosphere that we are building, the dishwasher if you 
understand, is human friendly. Why that?

Here is a beautiful quote. Winston Churchill, he 
once wrote, “We shape our buildings, thereafter 
they shape us”. Let’s make sure that we are shaping 
the right infosphere because after that it will deter-
mine who we are. Because this is a very nice occa-
sion to have this interaction, let me provide a light 
example. Roomba as you know is a lovely robot that 
hoovers the fl oor for you. It is robust, does the job, 
great an artifact. The trouble is that we might be 
tempted to transform our environment in a Room-
ba-friendly environment. In fact my wife and I, we 
thought about changing the sofa with legs a little bit 
higher so that Roomba could clean under the sofa. 
I said it’s a light example, and so far so good. But 
that could be the beginning of the end. Imagine you 
actually asked the architect to have no corners in the 
house because Roomba cannot clean the corners; 
it’s round. She likes round rooms. The next thing 
you know you are actually in a town, you want to 
park the car at the railway station but the city coun-
cil has decided that the only way you can pay is by 
mobile phone. That’s an environment that has cut 
off a whole population because you need to have a 
smartphone with a credit card in order to park in the 
railway station of an ordinary city. Of course in that 
city there was a rebellion. Of course we’re back to 
coins and credit cards. But that was the mentality. 
Nobody thought that we were creating a Roomba 
world, a world where of course the technology fa-
cilitates interactions and then everything is so much 
easier. Why not, because there are other ways of 
making the world more human friendly.

Third challenge and this will take a little bit 
longer. Let’s make stupidity work for intelligence, 
work for us, not vice-versa. By this I mean to refer 
to Alan Turing again and his famous test. Turing in 
1950 wrote a paper, published in Mind, in which he 
suggested the following test which I am sure you 
know. Just a quick revision. Put a computer and a 
human being in the other room. You don’t know 
who is who. You stay on this side and start asking 
questions, any questions. If you cannot guess after 5 
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minutes 70% of the times who is answering, wheth-
er a computer or a human being, then the computer 
has passed the test. It’s at least as good as the human 
being.

Are we there? This was an interview that Eric 
Schmidt gave in 2013 at The Aspen Institute. He 
said that many people in artifi cial intelligence be-
lieve that we are close to a computer passing the 
Turing test within the next 5 years. The 5 years is 
because we have 5 fi ngers. That’s the only reason. 
Yet passing the Turing Test is not a reality at all, not 
even close. In fact actually if you check the latest 
Turing Test competition – the Loebner Prize – here 
is a question that was actually asked: the car couldn’t 
fi t into the parking space because it was too small. 
What was too small? Guess. The computer couldn’t 
and said something vague: “I am not an encyclo-
pedia” and so on. Because of course the computer 
doesn’t understand the semantics, the meaning of 
what we’re talking about; it has zero intelligence. 
Fantastic algorithms, immense data, extraordinary 
abilities to compute, calculate, extract, statistically 
match, but understanding that the car was too big or 
the space was too small… we’re way beyond that 
poor gadget.

We know that in 2008 all of a sudden there was 
this moment of depressing thinking. One was “The 
End of Theory: The Data Deluge Makes the Scien-
tifi c Method Obsolete” that was published in Wired. 
In the same year, “Is Google making us Stupid? 
What the Internet is Doing to Our Brains”, was pub-
lished in the Atlantic. Basically we are becoming 
more stupid while computers are becoming more 
intelligent. They can do science. We are becoming 
idiots. I’m not sure where the journalists got the 
idea.  They must be hanging out with the wrong 
people because as far as I’m concerned, comput-
ers still can’t even recognize that the printer is right 
there – “printer not found”. It’s right there!

In terms of Google making us stupid, that’s more 
complicated. I anticipated that ICT are polarizing 
us. The Internet, our gadgets, our smart technolo-
gies are actually making some people way smarter 
and some other people way more stupid, yes, polar-
ized as always, in the same way in which a car can 
take you to buy to some milk and you become fat; 

or can take you to the gym and you become fi t. It 
polarizes. Inevitably we are simplifying, things are 
not as silly as they look. It is true that memory is 
outperforming intelligence, yes. The more data we 
have, the easier it becomes to take off the shelves 
some jobs that we were doing before.

Remember if I had all the data and the robotics, 
I could actually have an arm taking the dishes from 
the kitchen and shovel them inside the dishwash-
er. The trouble, remember this is the challenge, is 
that we often work as interfaces between technolo-
gies – the kitchen and the dishwasher, between a 
pump and the car. We didn’t think about it at the 
right time. But can you imagine how stupid that 
is? It takes a human brain, the most complex thing 
that nature has ever created as far as we know right 
now, to take that thing off and put it there and back. 
A robot could do that in a glimpse. We just didn’t 
think about it and now we have too many models, 
too many pumps.  It’s too complicated. Either you 
or someone for you has to do it. Here the message 
is for anyone working on electric cars: please make 
sure that, when you build them, you think about re-
charging them automatically, not with the help of a 
human being.

In this picture, the lady has a job that is going 
out of the window. She translates GPS instructions 
into driving and the driving into GPS further in-
structions. Those jobs are going to go like this job 
– which fl oor I would like to go to. That’s not a good 
job to have, or the job of someone who actually 
scans food for you. I don’t know about Japan but 
in Great Britain that is disappearing really quickly. 
Technology not only makes some jobs disappear 
but it increases enormously the do-it-yourself. It’s 
not that someone human is not going to do it. It’s 
that you are going to do it instead of someone else. 
You’re going to press the button to go at that fl oor. 
You’re going to scan that can of beans at the super-
market if you want to buy it.

Why are we so worried about this challenge, 
making stupidity work for us?  Because this picture 
shows the job market in the United States. If you 
look at those lines, it’s actually slightly misleading. 
Look at agriculture, the bottom line. It’s almost in-
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distinguishable from zero. Nobody works in agri-
culture in the United States. No matter how much 
money they waste on it whenever they have to do 
some reforms. Fewer and fewer people work in 
manufacturing, in fact going the same way agricul-
ture went. Government is kind of stable. The only 
thing that is increasing is services. But if you put 
services and government together, then here is an 
oversimplifi cation but at least it should be memo-
rable: bioware, no jobs; hardware, fewer and fewer 
jobs; software, more and more jobs. Paper, shuffl e 
things, a fi le, things a professor does, this is where 
the future of jobs lies.

If a huge quantity of the jobs today is in services 
and government then what happens if you introduce 
computers?  That’s what happens. There was a very 
successful paper published by some colleagues in 
Oxford, made big news, and is the distribution of 
jobs in the American context revised according to 
the possibility of introducing some computeriza-
tion. Paralegal jobs will disappear, for example. But 
personal trainers, for example, that’s a good job to 
have because it’s unlikely that you will want to have 
a computer or a robot to massage your back. Things 
are changing rather quickly; that’s more in terms of 
which jobs are going and which are not. These are 
ordinary newspapers or magazines titles: AI, robot-
ics, the future of jobs, in fact the most recent suc-
cessful book, the McKinsey winner, as I read yes-
terday. It is about AI taking away jobs from us and 
so on. As usual it’s more complicated.

Look at the next two pictures. The two pictures 
concern jobs in the US following the impact of 
computerization. Same analysis, same database, 
one difference. On the left hand side the Finnish 
colleagues introduced a variable which is legisla-
tion. Jobs are going to go.  Stupidity will not work 
for us unless, for example, we decide that we have 
different rules, unless for example Europe would 
decide that cabs cannot go around without human 
drivers inside. We do this for trains for example and 
airplanes. We may easily do that by law in terms of 
driverless cars; end of the job crisis for taxi drivers. 
As you can see, things are way more complicated.

But let me move forward because time is running 

out. Challenge number four. We need to make pre-
dictability of our behavior empower our freedom, 
not constrain it. We are very predictable. This is a 
classic, a super classic, already textbook material. 
In 2012, Target, a supermarket chain in the United 
States devised a 25-product selection to analyze 
whether a woman might be pregnant or not. The es-
timate was so precise that it could actually tell the 
stages of the pregnancy.  They women were sent 
coupons. Hello, you are pregnant. Congratulations. 
Well done. Here are some coupons for you. But they 
didn’t think that maybe someone didn’t want that 
pregnancy to be known. That’s why it hit the news. 
They sent some free coupons. The dad of the young 
lady found the coupons; called Target, complained. 
Target explained. The father insisted. The father had 
a word with the daughter and she admitted that that 
she really was going to tell him sooner or later. She 
had just forgotten. So, the father apologized. Target 
was right. The father was wrong. Luckily it was a 
civilized corner of the United States, in another con-
text things could have gone really badly, very badly.

That’s the kind of predictability that we are intro-
ducing. In the United States since 2008 something 
called predictive policing has been a matter of fact. 
What you see in the picture is the successful po-
lice interventions in Los Angeles, where they use 
technology, which is actually based on earthquake 
prediction, to predict where trouble will occur. The 
light blue is when they apply predictive policing, in 
all the other cases when they don’t. You can see how 
much more successful police forces can be. Here is 
another example. In 2013, Philadelphia courts be-
gan using computer forecast to predict future crimi-
nal behavior and changed the penalty. I check my 
big data, my algorithms and if I discover that you’re 
going to do this again so I increase the penalty just a 
bit to discourage you. That’s a kind of predictability 
that I’m worried about. Of course it goes on and 
on. This is just another example. In 2006, Apple and 
Nike launched Nike+iPod.  It’s a running tracker. In 
2012, Nike launched FuelBand. In 2013, 18 million 
users of Nike+ ere registered. In 2014, they became 
28 million users. Today, Nike doesn’t care about the 
FuelBand anymore. In fact it stopped producing it 
for the simple reason that what it really cares about 
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are the millions of registered users, because their 
data are making a difference in the business, not 
the gadgets. Nike says it want to become for health-
related data what Apple is with iTunes for music.

The last challenge: we should make technology 
make us more human, by making us understand 
how we are and who we can become. We should be 
careful about any “cyborg” narrative. ICT is here to 
serve us, not vice versa.

We have come to the end of my talk. What do we 
need? What can we do? We need more intelligence 
and more inventiveness. We need intelligence be-
cause that’s what really makes a difference in this 
world, and inventiveness because there are so many 
problems that just need a new way of looking at 
them. Adopting, as I tried to explain, old solutions, 
think of Westphalia, to new problems, is not going 
to work. In this sense I think we need more and bet-
ter technologies, not less. I belong to the group of 
people who argue that technology, if properly de-
veloped, is part of the solution, not of the problem. 
Remember killing the cancer before you kill the pa-
tient, that’s the idea. We need smart technologies, 
the kind of technologies that we are already devel-
oping. But we need also technologies that regulate 
other technologies in a smart way, and then tech-
nologies that monitor other technologies. The world 
is becoming too complex to leave it to single human 
decisions. We need some help. We need the help of 
our technologies.

Last couple of points; being able to see what the 
future will be like and what sort of adaptive de-
mands this technology will place on humanity is 
absolutely vital – vital for us, for our society, for our 
planet. We need to devise solutions that can lower 
the cost on our side and have higher environmental 
benefi ts. That is the challenge in front of us. It is 
not going to be easy, but that’s what we need to do. 
In other words, I think we need a serious upgrade 
of our views about ourselves, about the world, and 
about the human project we want to pursue in our 
societies. It is doable. It’s just it will require a lot of 
effort and, as I said, much intelligence and inven-
tiveness. Thank you very much.

（編集付記）後日、ルチアーノ・フロリディ教
授より、基調講演の参考文献リスト、および謝
辞を頂きました。以下に掲載します。
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