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PREFACE
In 30 years, since the emergence of the Web, we have 
observed tremendous technical progress and changes. 
Some call it “the Digital Revolution”, which came after the 
Printing Revolution in the Middle Ages, and in the 19th 
century, the Industrial Revolution. 

The Digital Revolution is however, very different because its 
pace is unprecedented. It is moving so fast that even experts 
struggle to keep track, and even more so, to understand its 
global impact. 

Gordon Moore, one of Intel’s co-founders, predicted in 
1965 that computer power would increase exponentially. 
He was right. Today, an African citizen holding a smart-
phone has access in a few seconds to more information than 
was available to all American administrations combined 
(including the FBI, The Pentagon, etc.) 40 years ago.

Recently, one of the most fascinating and controversial 
technological trends has been the emergence of artificial in-
telligence. This phenomenon is mainly due to the explosion 
of data collection and the transition of deep learning 
mechanisms.  Robots were previously considered tools of 
automation, yet today are increasingly becoming autono-

mous agents. Suddenly machines can learn, nurture social 
interactions and even improve without human oversight.  
This of course raises many new questions and challenges for 
the future. 

As Director of UNESCO’s Knowledge Societies Division, 
I view these issues as fundamental as they are beginning to 
shape cultures and people, becoming a powerful lever of 
progress and civilization. 

But to safeguard that progress and, more generally, human 
civilization we must be aware of the potential dangers of 
these technologies, particularly their escaping from human 
control and their ethical implications. 

In 2015, I took part with Netexplo in the launching of 
the UNESCO/ Netexplo Advisory Board (UNAB) an 
academic steering committee on digital culture where pro-
fessors from the Netexplo University Network share their 
vision of the revolution in information and communication 
technologies and its impact on societies. 

Today I am proud to preface the first UNAB book which 
is a thought-provoking attempt to address some of these 
challenges and understand the key workings behind them.   

INDRAJIT BANERJEE
Director Knowledge 
Societies Division UNESCO 
Communication and Information Sector
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   INTRODUCTION
The UNESCO/Netexplo Advisory Board (UNAB) is 
a global, collaborative network of university professors, 
lecturers and researchers. Together, they are a diverse 
platform of thought leaders who contribute perspective 
and ideas on the digital future of societies and communities 
throughout the world.

The idea for a UNAB publication focused on Artificial In-
telligence (AI) stems from a brief yet intense digital deep dive 
held in April 2017 at the annual Netexplo Forum. Looking 
at the near horizon for global societies generated serious 
debate and discussion on the challenges and potential 
impact of AI, Machine Learning and accelerated Automa-
tion across the public and private sectors. 

Without getting into the question of the absolute definition 
of AI, the consensus of the UNAB think tank was that AI 
is already having an effect on societies and communities. 
We acknowledge that there has been use and development 
of modern AI for over 70 years, with increasing design and 
application over the last decade of digital disruption and 
transformation. Today we acknowledge that AI is here to 
stay as a key dimension of human existence. What does this 
mean for the near future? Are we about to arrive at singu-
larity, where Human Intelligence and AI become totally 
integrated?

We can think of surface reasons where AI informs the 
greater good for society, particularly for medical research. 
Yet not enough is currently known to genuinely forecast if 
the greater good will be the dominant direction we decide 
on. More importantly, will we as a global society, be making 
that choice ourselves? 
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Then comes the issue of ethics. While great emphasis is 
being put on technological advances, is society being too 
passive? There is a tremendous opportunity for society to 
engage more fully in the design of AI. Yet there is a great 
deal of fear that society is surrounding itself with AI enabled 
technology that will eventually govern humans without 
regard for human values. 

Why are we so fascinated with, and at the 
same time frightened of, AI? We often have a 
fear of the unknown. Are we fascinated with 
the technology aspect and yet fearful that 
AI will totally eclipse human intelligence? 
What will become of human civilization as 
we have known it for thousands of years? 
What happens to the human connection?

These questions were so challenging that the 
UNAB group felt the need to deepen the 
analysis. Each member of the group decided 
to address AI, drawing from their area of domain expertise, 
giving their own personal perspective. 

Therefore, each article focuses on a critical challenge raised 
by AI. The challenge generated by the likelihood that the 
workforce of today, and therefore the global economy, will 
have a dramatically different shape in less than a decade due 
to automation. The challenge to democratic governance and 
civil society when we realize that AI is primarily designed 
and implemented by for profit, commercial enterprise. The 
symbiotic challenges of privacy and cybersecurity, and the 
impact on human history where AI is both observing and 
recording. The challenge of the digital divide becoming the 
digital abyss, fragmenting today’s diaspora of populations 
defined by their culture. Or perhaps AI will lift all popula-
tions onto a plateau of equality, enabling integration with 

global technical systems. What was once the domain of sci-fi 
is rapidly coming into focus as technology surges forward. 

Across the challenges and diverse perspectives, there was 
one pervasive factor of intense concern, the decision-ma-
king process. What if AI was wholly monitoring human 
behaviour, without human participation? Who or what 
will be engaged in the related decision-making process? 

To what extent would individuals accept AI 
despite the consequences? Will the human 
factor as we know it disappear completely? 

At the other end of the spectrum are the po-
tentially positive attributes of integrating AI 
into civilization. Fully autonomous transport 
systems may greatly decrease the number of 
vehicular accidents than are currently escala-
ting due to the human factor. Medical systems 
are already making quantum advances 
possible in health monitoring, and a range of 

streamlined procedures due to advanced insights generated 
by advanced architecture. The examples are numerous. Yet, 
what is the price humanity may be willing to pay? How 
much autonomy are humans willing to surrender? Our 
next question quickly became evident. Is it already too late? 
Do we still have a choice? Have we already surrendered our 
authority based on human engagement?

Obviously the relationship between AI and humans is at a 
turning point. The question is will it evolve towards coo-
peration, competition or substitution? The debate is open. 

We invite you to take a deep dive into the UNAB network’s 
examination of the co-factors that are illuminating the 
global discourse on AI. 

BRIGITTE LASRY

Head of Netexplo University Network
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PART 1 
UNAB’s 
perspective 
on 
AI
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CHAPTER 1

HUMANS VOLUNTARILY 
GIVE AWAY THEIR 
DECISION-MAKING 
POWER TO AI.

“ It is change, continuing change, inevitable 
change, that is the dominant factor in society 
today. No sensible decision can be made any 
longer without taking into account not only 
the world as it is, but the world as it will be. ” 

Isaac Asimov | 1920 - 1992
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PERSPECTIVE A
AI is viewed as progress 
for human civilization.
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REACHING 
FOR ARTIFICIAL 
INTELLIGENCE:
a personal memoir on learning machines 
and machine learning pioneers.
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STEVE MOYLE
PhD, Guest Lecturer, Department of Computer Science. 
Oxford University | United Kingdom

In this essay, Oxford Machine Learning researcher, Steve Moyle, shares his views on the origins 
of Artificial Intelligence, and his personal memories of pioneers and projects that have helped 
shaped the field. The logic behind a century of computing is the pursuit of the thinking machine. 
Modern AI is at a very early stage, considered to be in a magical, pre-scientific state, a new 
frontier that is constantly pushed back. 

“They were fortune tellers and sages who 
would give advice, but there was no way of 
knowing what they based their advice on, 
and how they applied that basis for making 
their advice on, and how they applied that 
basis for making their advice for you”.
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INTRODUCTION.
We are living in the first century of Digital Computing. 
The first electronic machine that did anything useful was 
the Colossus [Copeland 2004] at the top-secret British 
WWII code-braking station, Bletchley Park and came into 
active service immediately prior to the D-Day landings in 
1944. The limits of computing were jointly discovered by 
Alonso Church [Church 1936] and Alan Turing [Turing 
1936/7] in the 1930s. Turing was not simply a theoretical 
mathematician - but a practical engineer too, instrumental 
in building real implementations of his ‘’Turing Machine’’ 
[Hodges 2014]. Over war-time chess matches, my acade-
mic-grandfather1, Donald Michie [pers comms] - then one 
of the youngest cryptanalysts at BP, and Alan Turing would 
discuss Machine Intelligence2. We now know this as “Ar-
tificial Intelligence” (a term suggested by John McCarthy 
[McCarthy1958]).

I want to reiterate - we are living in the first century of 
digital computing. Within this first 100 years there is an 
expectation that digital computing will deliver machines 
that are equivalent (or superior) to human intelligence - an 
attribute that has long been held as uniquely human. This 
is quite some expectation.

What then is AI? And how did we get here? And 
where might it lead? This is a mostly personal 
memoir about my brush with Machine Intelligence 
and some of the people along the way.

1 My PhD supervisor’s PhD supervisor.
2 Turing and Michie played recreational chess together in their code-breaking down-time.

MYTHS, TRUTH, AND DEATH.

Automatons, capable of performing a human’s bidding, have 
been part of mythology. Tolkein’s ring-tortured Golem has 
become well known, but it is pre-dated by the automaton 
Golem - a mud-man - in the Jewish Ghetto of Prague. In 
one retelling of the tale [Singer 1983], the Golem was formed 
using Cabala Magic by Rabbi Leib, to act as a deterrent to the 
Ghetto’s oppressive neighbours. The Golem was extremely 
useful and could be “programmed” by placing a written in-
struction on paper into his mouth, then switching him on by 
changing the inscription on his mud brow from the Hebrew 
word for Death, to the word for Truth [emeth] (by the addition 
of a single character - aleph). He could be turned off by the 
reverse process of wiping the aleph character from his brow 
and setting him into the “Death” (or standby) mode. Alas, all 
does not end well, for the Golem’s creator comes home later 
than planned, and finds the Golem hurling boulders at his 
friends. In his last breath, the rabbi manages to erase the aleph.

Robotics is a key aspiration of AI and we already have many 
machines that that we call robots3. As a young process 
engineer working at an aluminium smelter I was shown 
around the large building that housed the aluminium 
casting factory - taking the molten metal in, and producing 
solid products of different forms. One of the products was 25 
kilogram ingots. The ingots were tipped out of their moulds 
at about 300 degrees Celsius, and were stacked (originally 
manually) in to pallet-loads. In the middle of the factory 
floor was a robot. A single arm balletically stacking the 25 kg 
ingots at 300 degrees. I asked my guide why it was that the 
robot was in a large steel cage. He replied calmly - “Oh, this 
robot is not too bad, but the previous one would sometimes 
throw the ingots around the factory.” It seems the modern 
day misbehaving Golem was flinging very hot and very 
heavy objects like his mythological counterpart.

But we all know an industrial robot is no longer con-
sidered AI. For robotics to reach its original aspiration a 
machine will need to be fully autonomous - able to make 
decisions for itself and act on them. This will require the 
intelligent ability to reason beyond its programming and 
experiences to date - a topic to return to later.

3 Strictly, current machines are not autonomous and are Mechatrons.
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IN SEARCH OF AI.

If an industrial robot is not AI then what is? Is your smart 
phone AI?

As a graduate student in the early 1990s I worked with 
my grand-supervisor (Donald Michie) to embed a 
text to speech system into one of his research systems 
(enabling a person to hear computerised advice 
whilst learning a real time skill). At that time, speech 
synthesis was considered cutting edge AI Nowadays, 
nobody would consider their sat nav as AI.

How about predictive texting on a mobile phone? In the 
early 2000s that was an exciting feature allowing people to 
send messages on tiny keyboards much easier. AI then? 
Maybe. Who was to know that the algorithms behind 
predictive texting had been programmed into the top-se-
cret code breaking, first computer - Colossus [Copeland 
1996] (albeit in the German language, to recover the keys 
for Hitler’s enciphered personal messages.) Today, no-one 
would consider such systems as AI.

Chess was once a rich area for pitting man against AI 
but with Gary Kasparov’s defeat to Deep Blue in 1997, 
we no longer consider a chess playing machine as AI 
More recently DeepMind’s victory in the last bastion of 
difficult games, Go, seems to finally put machines ahead 
in the game- playing stakes. Lifting the veil from beneath 
each of these victories reveals real engineering - solving 
specific problems in pragmatic ways. Sometimes, with 
unexpected consequences

4

.

4 It is claimed that a piece of diagnostic code in DeepBlue accidentally triggering the chess 
move that worried Kaspoarov so much that he resigned.

MY AI, YOUR AI.

In his pivotal paper Alan Turing [Turing 1950] advocates the 
observer as part of the definition of AI

“The Extent to which we regard something as behaving in 
an intelligent manner is determined as much by our own 
state of mind and training as by the properties of the object 
under consideration. If we are able to explain and predict its 
behaviour or if there seems to be little underlying plan, we 
have little temptation to imagine intelligence. With the same 
object, therefore, it is possible that one man would consider it 
as intelligent and another would not, the second man would 
have found out the rules of its behaviour”. Later, Turing 
suggests that we should consider “imitation” of Human Intel-
ligence by a machine. This is now known as the “Turing Test”, 
for determining Machine (or Artificial) Intelligence.

Charles Darwin [Darwin 1881] even described worms as being 
intelligent. He spent many hours observing their behaviour 
and was impressed that the worms under his study were able to 
locate the centroid of a food morsel before dragging it back un-
derground to eat. Moving to insects, the spyx wasp (one type of 
sand wasp) will catch its prey, then dig a burrow to store its food 
to protect it from ant theft. This is considered by some observers 
as a form of intelligence. However, if you move the food during 
the burrowing process, the wasp restarts the process each time 
its food is moved [Hofstadter 1980]. Other observers consider 
this repetitive behaviour as unintelligent. In the 1980s robotics 
research had two primary factions - one putting more and more 
computing power into the robots, and the other faction starting 
from very simple components - producing insect-like devices - 
and studying their emergent properties. These properties gave a 
sense of (artificial) intelligence at work. Rodney Brooks [Brooks 
1991] built a cockroach-like device that was able to travel along 
rough terrain, where each of the six legs was independent of the 
others. It only had four very simple rules. (1) If the leg is fully 
back then lift the leg; (2) if the leg is up, then push it forward; 
(3) if the leg is fully forward then push the leg down; and (4) if 
the leg down then push the leg back. All six legs working inde-
pendently to these rules propelled the robot forward.

But now we see the rules, we question whether the small robot 
is intelligent.
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SIMPLE ALGORITHMS LEAD TO 
COMPLEX OUTCOMES.

Pre-dating Brooke’s robot, other systems were developed 
using a simple internal basis to give (quite) intelligent 
behaviour. Michie’s 1960 MENACE system [Michie and 
Chambers 1968] was a device for learning to play tic-tac-
toe (or noughts and crosses). Not the most arduous of 
tasks, but a child of five would be considered intelligent 
if they could never lose a bout (a tie is always possible), 
and sometimes take the opportunity of a win. Michie’s 
machine was unconventional, a set of 304 matchbox-
es, each box representing a piece of the possible game 
state and next possible moves. The Matchbox Educable 
Noughts And Crosses Engine, was trained over multiple 
games, by moving different types of beads from box to 
box. Penalising some moves if they lead to a loss of a game, 
and rewarding other on the way to a win. Eventually, the 
beads most likely to be in a box would signify the most 
correct move to play in a particular game state. Curiously, 
mechanical games have always pushed the frontiers of 
Artificial Intelligence. The Mechanical Turk was an early 
(fraudulent) chess playing system (actually housing a 
human chess player). Contemporary computer games 
have state-of-the-art AI systems including components 
to perform planning, prediction, analysing strategies, 
inferring tactics and planning counter-measures.

AI AS IMITATION OF HUMANS.

Turing’s somewhat pragmatic test for intelligence was 
about fooling a human that the machine’s behaviour was 
coming from a human (unlike the fraudulent human me-
chanical Turk masquerading as a machine). Quite often, 
a skilled human fools themselves into mis-believing the 
basis for their skills. The field of Expert Systems was part 
of the AI hype cycle in the late 1970s (e.g. [Michie 1984]). 
The premise was simple: Find an expert, interview them, 
and codify their knowledge into a (computer) system. 
This produced the discipline of Knowledge Engineering 
- to extract and systematize knowledge.

One Expert System case study comes from a cheese factory 
[Michie pers comm.]. The need for knowledge engineer-
ing was triggered by the impending retirement of their 
senior quality controller who was responsible for de-
termining whether a particular cheese was ‘ripe’ for sale. 
Simple: just ask the retiring cheese controller how he made 
his decisions. The knowledge engineer(s) shadowed the 
controller for a long period, watching him stick his finger 
through the rind of each potential ripe cheese, withdraw 
his finger, and announce “yes” or “no”. When interviewed, 
he said his cheese decision was made by how the cheese 
felt. So, back to laboratory went the engineers, and they 
built a robotic finger probe, testing for the viscosity (goo-
ey-ness) of the cheese - to imitate the behaviour of the 
human. Alas, when fielded the robotic finger device was 
unable to successfully discern ripe from unripe cheeses. A 
project post mortem was performed and the root of the 
problem discovered

- unbeknownst to the cheese controller, it was the 
cheese odour emitting on the withdrawal of his finger 
that triggered his ripeness decision. It seems that even 
humans are unable to fully articulate their internal basis 
for skills or decision making.
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SKILL ACQUISITION AND TRANSFERENCE.

We observe children grow 
and acquire skills - language, 
fine motor, balance, loco-
motion, reading, writing, 
and so on. Maybe one day 
they will be a great musician 
- perhaps a cellist, or a heli-
copter pilot. All of these take 
many hours of training to 
acquire the requisite skills. The costs of pilot training were 
recognised in the 1950s as being commensurate with the 
cost of the aircraft. This provoked great investment into 
systems like ejector seats for recovering the pilots (alive) 
even if the aircraft was lost. With the aim of building an 
artificial flight instructor - Donald Michie was working 
on the simplest research environments in skill transfer-
ral (from human to machine and back to human). His 
test-bed was a simple pole balancing computer simulation 
[Michie 1982] - with an inverted hinged pole mounted 
on a train carriage that could only move left or right 
(depending on the press of the “<” or “>” keys). With a finite 
amount of simulated fuel, and random starting pole angles 
and train velocity, the task of the players was to see how 
long they could keep the unstable pole from crashing in its 
simulated gravity. Students were the research subjects used 
to measure rates of skill acquisition. Rates of improvement 
were, unsurprisingly, increased with aid of a coach - 
someone who was expert in the task of balancing the pole 
themselves (in this case the expert was Donald himself).

As with flight training, expert instructors are costly, so 
“behavioural cloning” [Sammut et al 1992] becomes 
valuable. With respect to the pole balancing research 
test-bed, Donald was able to record many traces of him 
playing the game at expert level. Feeding these traces into 
a machine learning system, produced a behaviour clone 
model (of Donald) that was able to balance the pole to a 
very high standard. Now, with this model embedded in 
the game, the system was able to offer real-time advice to a 
student. This was the basis for embedding text-to-speech 
(mentioned above) into the system. Given the immediate 
state of the simulation, the model made a real-time 
forecast as to what key the human should press (“<”, “>”, 
or no key) and the eerie computerised voice would say 

“Left!”, “Right!” or “Off!”. 
I remember being the 
first to test this when 
Donald whipped out a 

black blindfold and tied it over my 
eyes the night we got it the software 
working. It turned out to be very 
easy to keep the pole balanced even 
blind-folded, whilst the expert 
system advised me how to control 
it.

I remember attending my first 
Machine Intelligence conference 
in 1995 [Furukawa et al 1995]. It 

was attended by many distinguished researchers and 
AI pioneers. Some knew each other so well that they 
would form an ensemble and give a music performance 
to close the conference. With the help of a local research-
er, Japanese Professor K. Furukawa rented a cello from 
a local store. As he was a highly skilled cellist, the store 
owner allowed Furukawa to rent a very expensive instru-
ment

on the proviso that only Furukawa played it. 
During his talk on the challenges of skill acquisition, 
Furukawa demonstrated with the cello, and then 
selected a musical novice from the audience onto the 
stage to demonstrate how difficult the (expensive) 
cello was to learn

5

.

Furukawa’s research continues to bare fruit, with recent 
discoveries using real-time medical imaging techniques, 
showing that beginners use too many muscles initially when 
learning new physical skills. The muscles work against each 
other to induce tension. It seems that experts make a skill 
look effortless because, once mastered, it really is.

5 This was not reported back to the musical instrument rental store.
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STRATEGIES FOR BUILDING AN AI.

In his 1950 paper [Turing 1950], Turing goes beyond the 
pragmatic imitation test of intelligence, and considers the 
question, “Can machines think?”.

“It will simplify matters for the reader if I explain first my 
own beliefs in the matter. ... I believe that in about fifty years’ 
time it will be possible, to programme computers, with a 
storage capacity of about 10^9 binary digits, to make them 
play the imitation game so well that an average interrogator 
will not have more than 70 per cent chance of making the 
right identification after five minutes of questioning.”

Note that we are beyond the 50 years Turing writes about. 
Already, the Loebner Prize6 has been awarded to many 
imitation systems.

Turing quickly dismisses nine common philosophical 
objection to his question about thinking machines, and 
then focuses on three strategies which might lead to a the 
creation of a thinking machine. Broadly (from [Muggleton 
2014], these are 1) AI by programming, 2) AI by ab initio 
machine learning, and 3) AI using logic probabilities, 
learning, and background knowledge.

6 The Loebner Prize is an annual Turing Test competition in which judges have decide if 
they are conversing - via a keyboard - with a human or a machine.

1. AI BY PROGRAMMING.

Turing considers that the storage capacity for human-level 
intelligence is less than 10^15 bits. This is about 125 terabytes, 
which is now in our grasp along with the processing 
power required which have been delivered in the 50 years 
by Moore’s Law. So we have the hardware, what are we 
missing? We are missing the massive software engineering 
task of programming an artificial intelligence. Moore’s law 
may double processing power every 2 to 3 years, but human 
productivity has not moved much in the number of lines of 
code per day. Human engineering costs regularly dwarf the 
costs of hardware.

If we can’t programme fast enough to build an AI by hand, 
maybe we can turn to the automated programming tech-
niques provided by Machine Learning. Machine Learning 
is about building systems from models that have been 
constructed by algorithms processing data samples (known 
as Training Examples) that illustrate how the models should 
(or should not) behave. Turing suggests two ways to apply 
machine learning in the quest to build an artificial intelli-
gence.
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2. AI BY AB INITIO MACHINE LEARNING.

This, Turing calls, the Child Machine. An initially empty 
programne7 which learns from getting things right (rewards) 
and getting things wrong (punishments). This is perfectly 
illustrated by Michie’s MENACE program (mentioned 
above) that learns how to play tic-tac-toe. There are many 
alternative technical approaches to this task - e.g. Artificial 
Neural Networks, Support Vector Machines, etc. However, 
such a system needs vast numbers of training examples to 
produce a somewhat intelligent system, in fact, the amount 
of information learned may “not exceed the total number of 
rewards and punishments applied. By the time the child has 
learnt to repeat “Casablanca” he would probably feel very 
sore indeed ...”.

Many contemporary machine learning approaches have 
produced useful systems starting from empty. Consider 
the face detector for images now commonplace in camera 
systems in our smart phones, or the tagging feature of social 
media applications. Like humans, these systems are very 
accurate in showing a portion of an image that is highly 
likely to be a face. Two questions are worth pondering: (Q1) 
can the system respond to the meta question “How do you 
make your decision on what portion of an image is a face?”; 
and (Q2) what is the process of improving the system when 
it makes errors (either it fails to recognise that there is a face 
in the image; or it shows an area which does not contain 
a face). I will consider the second question immediately. 
Typically, the ab initio machine learning systems must start 
empty. The way to update them is to add the errors made by 
the model (incorrect examples) to the original training set 
of examples, and completely relearn the models. This seems 
like a waste of resources - it might be a good idea to be able to 
use the original model as some starting basis or background 
knowledge as an input for building a better model.

Turing proposes his third, and preferred alternative.

7 There are some that consider the Child not empty, but a evolutionary pre-programmed 
learning machine waiting to get started. This is the view proposed by Leslie Valiant and his 
Ecorithms [Valiant 2013].

3. AI USING LOGIC, PROBABILITIES, LEARNING 
AND BACKGROUND KNOWLEDGE.

Turing states that “ .. one might have a complete system 
of logical inference “built in. ” .. the store would be 
largely occupied with definitions and propositions. The 
propositions would have various kinds of status, e.g., 
well-established facts, conjectures, mathematically proved 
theorems, statements given by an authority, expressions 
having the logical form of proposition but not a belief-va-
lue.” In a sense, Turing is suggesting that underpinning the 
learning should be a compendium of existing knowledge - 
in a logical form that can be used to reason with.

Such an approach provides benefits over the ab initio 
machine learning.

1 - Existing knowledge can be utilized as “Background 
Knowledge”. This has benefits for the learner - in that it is 
not forced to relearn every thing ever time.

2 - New Learned Knowledge can be independently verified. 
In Turing’s world, it is possible to ask the learner after the 
fact, “What it is that you have learned?”. The learner can 
then answer, for example, by emitting it’s learned model in 
logic. Even if the model is not perfect, it is in a form that can 
be tested, debugged, and then adopted into the background 
knowledge for future learners to use. Some of these issues 
will be revisited.
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ARTIFICIAL INTELLIGENCE AND 
COMMON SENSE.
John McCarthy was another pioneer of computer science 
and AI who I had the good fortune to meet. McCarthy 
was the person who coined the term “artificial intelligence” 
- just five years after Turing’s paper describing Machine 
Intelligence. McCarthy is credited with organising the 
first AI conference in 1955 [McCarthy et al 1955]. A side 
note is that Turing’s work on the limits of Computation 
in 1936 produced the Turing-Machine - the heart of mo-
dern-day computers. At the same time a logical approach 
to answering the same question was produced by Alonzo 
Church, which resulted in the Lambda Calculus (a theory 
of mathematical functions). Both the Lambda Calculus and 
the Turing Machine are mathematically equivalent, and are 
still believed to define the limits of mechanical calculation 
(computation). McCarthy produced the first AI program-
ming language - LISP8 - based on Church’s Lambda calculus.

Like Turing, one of McCarthy’s interests was the underpin-
ning of AI with mathematical logic, and in particular the 
logic behind “Common Sense”. Just as the definition of what 
Intelligence is, is contentious, so too is the definition for 
common sense. We could expect that an AI should be able 
to display common sense. Even the “common sense” notion 
that things don’t change without a cause is non trivial to 
encode efficiently in formal mathematical logic. One should 
be able to infer

- or reason - that unless an action has occurred to move 
my coffee cup, then at any time in the future I should be 
able to deduce (without looking at it) that the coffee cup is 
still there. This turns out to be quite difficult. When I met 
John, like Donald Michie, he was applying his research 
to computer simulations. This time he was interested in 
modelling the computer game Lemmings9 in his logic. 
However, even the description of the (simulated) physics of 
the Lemmings world was a challenge.

8 LISP and its functional programming paradigm continue to prevalent in many current 
programming languages including Haskell and Clojure.
9 See https://en.wikipedia.org/wiki/Lemmings_(video_game)

ARTIFICIAL INTELLIGENCE AND 
SCIENTIFIC DISCOVERIES.
Progress in science could be considered humanity’s greatest 
achievement. We have often needed to build tools to help 
with the scientific discoveries: the telescope for Galileo, the 
microscope for Robert Hooke, or even the Large Hadron 
Collider10 for Peter Higg’s boson. These tools are primarily 
tools for assisting in measurement and observation. What 
about tools for analysis and understanding of the observa-
tions. Can AI be used as a tool to make discoveries?

First, it is instructive to consider what makes something 
considered a scientific discovery. One measure is that the 
discovery gets published in a peer reviewed journal in that 
field. In the 1990s researchers in biology teamed up with AI 
“tool builders” to discover what made some chemicals cause 
cancer in rodents, whilst similar chemicals did not [King 
et al 1996]. The existing published models were unable to 
accurately explain about a third of the example chemicals. A 
new structural alert using atoms and their bond connectivi-
ties in chemicals was able to predict mutagenicity - and the 
new alert - even though generated by an AI, was published 
in a peer reviewed science journal. Similar techniques were 
subsequently applied to the discovery of what makes certain 
chemicals behave as drugs, in identifying the active subcom-
ponent of the chemicals - from a large number of reactive 
chemicals. Having identified such a subcomponent (known 
as a pharmacaphore) it can be synthesised into a safe carrier 
molecule and be a precursor to a new drug treatment. In 
this case, the AI tool used was capable of following Turing’s 
preferred route - utilizing existing chemistry text- book 
knowledge as background knowledge, a logical representa-
tion used to input the example chemicals, and a discovery 
emitted in a logical output form which could be understood 
and vetted by a chemist.

This was a strong example of AI being involved in a scientific 
discovery involving humans as part of the process. The next 
leap was the Robot Scientist [King et. al. 2004], a system 
for determining metabolic pathways in an organism, once 
initialized not needing further assistance from humans.

The robot used a simple starting hypothesis about the ex-
10 In 2002 I gave an invited talk at CERN and was given a tour of the unfinished LHC. 
My host was in charge of all the computing systems for analysing the experimental data. He 
had 10,000 machines whirring in a building. For the LHC they would be needing an extra 
20,000 computers to analyse its data.

https://en.wikipedia.org/wiki/Lemmings_(video_game
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pression of genes in bakers yeast, its very own laboratory 
where it could incubate different strains of the yeast, and 
a DNA sequencing machine, in which it could make very 
specific yeast mutants. The AI software was able to hypothe-
sise new expressions relating to specific genes, then the robot 
would take a mutant yeast missing the gene - and perform 
two autonomous experiments. One would give the standard 
nutrients to the yeast; the second would give the standard 
nutrients plus the nutrient that was hypothesized as being 
expressed by the gene. If the first died, while the second 
survived then they hypothesised expression pathway was 
supported, otherwise the AI would need to consider new 
hypotheses and new experiments. This is known as “Closed 
Loop Learning” and was published in the journal Nature. 
Curiously, the AI was the easier part of the system to get to 
working - getting the robot’s level of physical hygiene high 
enough was a significant early obstacle. One day, we may 
have such a system to thank for decoding what all the genes 
do in our own species. Here we have AI making scientific 
discoveries, in a novel way that extends our understanding 
of scientific method (see [Gillies 1996]).

ARTIFICIAL INTELLIGENCE AND 
MATHEMATICS.
We might consider another tough 
scientific problem - one of proving 
a difficult mathematical theorem 
(along the lines of the one that Pierre 
de Fermatm11 suggested in 1637 - yet 
which took 358 years of human 
effort to prove). Much of early 
technical AI research was closely 
related to mathematical theorem 
proving. As there is no single gua-
ranteed path to generating a proof 
(should one exist), mathematicians 
use their skills and many tactics 
to formulate a proof. Like playing 
Go or chess, this turns out to be 
a massive search challenge, leading to many blind alleys - 
search was and still remains, a critical technical aspect of AI. 
In her presentation at the 2016 NetExplo conference Noriko 

11 Actually, such a puzzle is officially known as a ‘conjecture’ and only becomes a theorem 
once a proof has been established.

Aria demonstrated her robot (or AI software) that had 
successfully passed the Japanese university entrance exami-
nations in History and Mathematics. Her system Todai12, 
was able to prove end of high-school level mathematical 
theorems [Wada et al 2015]. This was quite an achievement 
for a machine. However, future developments might make 
it more challenging for human mathematicians as it is one 
thing to make a proof, and another to understand it. What 
does the future hold for AI mathematicians? Maybe we will 
be able to ask one “Is conjecture X a theorem?”. The AI may 
come back (with the voice of a sat nav) and say “Yes, but you 
are not intelligent enough to understand the proof.”

Stephen Muggleton, one of my academic fathers and a 
pioneer of machine learning with logic, at our very first 
academic meeting, said that we were to be interested in 
‘truth’ and not any truth, but mathematical truth. In an era 
of fake news, mathematical truth is a reassuring handrail. 
Turing [Turing 1936/7], too was interested in mathemati-
cal truth, and his invention of the Turing Machine was his 
tool in discovering the mathematical limits of computabi-
lity. Logics take many forms - the form produced by George 
Boole [Boole 1847] powers the CPU of all computers. More 
sophisticated logics take more effort to handle. One of the 
challenges in automated theorem proving is to get computers 
to apply the appropriate proof inference step when there are 
many alternatives to choose from. A break-through came 

in 1965 by J. Alan Robinson13 [Robinson 1965] 
when he discovered a form of first order logic 
that only had a single inference rule to apply, 
which was still sufficiently powerful. The great 
irony of this discovery was that a colleague of 
Boole’s, W.

S. Jevons14 [Jevons 1869] , had already discove-
red a similar form and had it implemented in a 
machine by a Salford clock maker. It has piano 
keys to input mathematical statements, and 
a form of pulley activated display board that 
holds the remaining plausible mathematical 
truths.

12 Note that Todai has been programmed to be an AI rather than having learned to be an 
AI.
13 Alan Robinison was the pianist in the post Machine Intelligence conference ensemble 
above
14 Jevons, a true polymath, was influential in many scientific endeavours: Cryptography 
(trap door functions), Economics (suggesting a single European Currency), Philosophy 
of Science and scientific method, Logic (the Logical Piano), a cub reporter on the Sydney 
Morning Herald, and a keen photographer.
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ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING.
Turing had already determined that successful Machine 
Intelligence (AI) would need to utilize the ability to learn. 
So, what is Machine Learning? Herb Simon [Simon 1984], 
another of the group of American AI pioneers along with 
John McCarthy (mentioned above) defines learning as ‘... 
any change in a system that allows it to perform better the 
second time on repetition of the same task or on another 
task drawn from the same population’. We should note 
that when humans learn, they often do it in the presence 
of a teacher. Tom Mitchell [Mitchell 1995] defines Machine 
Learning as ‘Computer programs that automatically 
improve their performance through experience.’ Donald 
Michie [Michie 1988], Turing’s wartime chess opponent 
uses: A ‘system [that] uses sample data (training set) to 
generate an up-dated basis for improved performance on 
subsequent data’.

To put this in perspective, let’s consider the simple example 
classifying mushrooms into two classes

- poisonous or edible. How do we build up some perfor-
mance on this task? We could ask a teacher to teach us 
how to classify mushrooms (e.g. pass on expertise) or read 
a book about mushrooms (another source of expertise), but 
this does not fit Michie’s definition. He is insistent that the 
machine learner use ‘sample data’. What is the sample data 
for the mushroom classification problem? There is a public 
dataset (or training set) which contains the measurements of 
8124 mushrooms - each mushroom in the dataset has been 
measured on 22 different properties - including items like 
odour and cap shape. Of these example mushrooms, 4208 
(51.8%) are classified as edible, and the rest 3916 (48.2%), 
poisonous. Even before any learning, we could formulate 
a crude basis (or model) to predict whether a mushroom 
we meet in the woods is poisonous or edible. This model 
would be to simply toss a coin - heads it is edible, tails it 
is poisonous15. Of course this basis gets it wrong, so now 
we can use “computer programs” to utilize the training set 
to generate an up-dated basis (or model) that has improved 
performance on making predictions on subsequent data 
(previously unseen mushrooms). We hope that such a 
model is now good enough to safely employ in the woods 
when we are hungry.

15 Why this crude basis? The training data is approximately 50% edible, and 50% 
poisonous - just like tossing for heads or tails.

But would you trust the Machine Learned model? Humans 
make errors. So too, all models make errors - we just want 
to minimize them as much as possible. There are two types 
of errors in this case: The false positive error in which the 
model predicts the target mushroom as being edible when it 
is actually poisonous, and the false negative error in which 
the model predicts the target mushroom as being poisonous 
when it is in fact safe to eat. The cost of these errors are not 
symmetrical - poisoning might kill us, while not eating a 
safe mushroom just makes us a little hungrier. Consider the 
world where AI machine learned systems must determine 
whether a light pattern is small child running out onto the 
road or a piece of litter blowing in the breeze - and the pre-
diction is needed immediately for an autonomous vehicle. 
The costs of errors (remember that all models make errors) 
could be catastrophic.

We would really like to be able to look inside the model 
and see if there are any obvious bugs, and perhaps correct 
them. Many Machine Learning systems do not allow the 
inspection of their ‘up- dated basis’ by generating opaque (to 
human) models. Michie characterises his machine learning 
definition above as that of ‘Weak Machine Learning’ and 
goes on to define Strong Machine Learning as a system 
that improves its performance and can ‘communicate its 
internal updates in explicit symbolic form’. What he means 
is that a human can look inside the machine learner’s model 
and understand it. This is perfectly aligned with Turing’s 
need for an AI system to use symbols (logic) and produce 
logical knowledge. Strong Machine Learning is, however, 
not what is being used for the bulk of the today’s wave of 
AI - these are typically building complex models using deep 
networks of opaque layers of artificial neurons, and vast 
numbers of training examples.
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AI AS A LOSS OF HUMAN SUPREMACY.
Humans have long felt a sense of supremacy - some divine 
given right - of being better than (all) other observable 
beings. However, as we continue to make progress through 
scientific discovery we now understand the physics of our 
origins and existence. There are many human skills which 
have been surpassed by machines which have been seen as a 
loss - mathematical calculations, games like backgammon, 
chess - and most recently Go, competitions like Jeopardy 
and university entrance examinations (see above). However, 
there are many systems that we benefit from - avionics, 
search engines, recommender systems, fraud detection 
systems, medical diagnoses, image processing and many 
more. Most of these have enriched our lives.

There is concern over the loss of employment due to jobs 
being replaced by less expensive, more accurate automated 
systems and processes. This has been happening for 
millennia. Each tool invented by man has made some task 
or other easier, so we should not worry in a Luddite kind of 
way. Some AI researchers (e.g. [Domingos 2015]) consider 
the progress of machine learning and AI systems as being 
a good thing for society and that we should not aim for 
society’s full employment, rather once full AI has been im-
plemented we should aim to have low human employment 
rates, as the automatons will be doing all the work, and 
humans will enjoy lives of leisure.

Current protests over AI induced job losses have echoes of 
industrial revolution Luddite protests - triggered by pro-
grammable weaving looms. Some of the fears seem justified 
with [Kessler 2017] stating “most workers in transportation 
and logistics occupations, together with the bulk of office 
and administrative support workers, and labour in produc-
tion occupations, are likely to be substituted by computer 
capital.” The jobs most at risk from modern day AI are those 
that don’t utilize much physical skill, are reasonably repeti-
tive, whilst having quite a lot of structure to the task with 
both recognition and decision making being required. If 
there are lots of example cases of such tasks being performed, 
then the recognition and decision making components are 
amenable to machine learning which will produce models 
to replicate the human. These roles have been called “head 
on a stick” jobs [Davis 2017] and include loan approvals in 
banking, and even medical diagnoses. The 2017 NetExplo 

winner, YourMD16, has utilized big data and machine 
learning techniques to produce an online diagnosis chatbot, 
which will soon have a system that has superior diagnos-
tic accuracy to that of human general practitioners. It does 
not take too much imagination to foresee such a system 
going beyond diagnosis and actually prescribing treatments 
(including drugs).

However, [Kessler 2017] also show that there is optimism 
about the march of AI. “The anticipated shift in the activi-
ties in the labor force is of a similar order of magnitude as the 
long-term shift away from agriculture and decreases in ma-
nufacturing share of employment in the United States, both 
of which were accompanied by the creation of new types of 
work not foreseen at the time.” This optimism is also shared 
by Domingos [Domingos 2015] who suggests we embrace 
our AIs and make them work as effectively as possible for 
each of us on a personal basis, to liberate us as individuals 
from time wasting activities (like selecting films to watch 
that we will like).

16 See https://www.your.md/

https://www.your.md/
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AI AS AN EDGE.
When we finally get AI - what will it look like? Turing 
stayed away from this and went for a pragmatic approach 
and his Initiation Game. Clarke’s Third law [Clarke 
1962] states that “Any sufficiently advanced technology is 
indistinguishable from magic.” We would expect our AI 
to be advanced technology - and being technology it will 
be a system constructed of parts. Parts constructors are 
engineers, so we can expect our AI system to be engineered. 
It may be, perhaps, that system will be greater than the 
sum of the parts and that there is set of emergent proper-
ties. But nonetheless, AI will be constructed (by engineers). 
Just like the human pancreas is an organ for doing a single 
task (producing insulin) many of the components in our AI 
will have been designed and engineered to solve a partic-
ular problem. Some problems seem unsolvable at first, but 
human determination and perseverance yields solutions. 
Like evolution, early solutions now seem very crude, but 
over time the solutions become more sophisticated.

In the early 2000s, a hand held cellular phone was conside-
red technologically advanced. Sending a text message using 
SMS was cumbersome using a phone key pad, but this 
‘problem’ was advanced by ‘predictive texting’ - guessing 
the characters required to finish a word from its prefix. 
This seemed very AI at the time. Little were we to know 
then that the algorithm that drives predictive texting had 
been designed in 1943 in the first electronic computer, the 
Colossus17 [Copeland 2004]. The target language for this was 
German, as the predictive texting was a vital component of 
the system to extract the encryption keys from the Nazi 
transmitted cyphertext.

Components of AI are being continually developed to 
solve specific problems. I agree with Raymond Kurzweil’s 
[Kurzweil 1990] view, in that AI is a moving frontier. This is 
known as the “AI effect” which Douglas Hofstadter (p.597) 
[Hofstadter 1979] defines by quoting Tesler’s Theorem: “AI 
is whatever hasn’t been done yet.”

Yesterday’s AI is contained in today’s ordinary machine. 

17 Donald Michie and statistician Jack Good worked on the development and operation of 
the Colossus.

ELEMENTS OF AI.
What will it take to convince me that we have achieved 
AI? This is a very small and incomplete list, but these are 
elements that I consider important. They can be summa-
rized in one word: Trust.

1 - Robustness - AI will need to know when it is at the 
limits of its capability. Humans are able to articulate that 
they are not very good at some task and it will be risky to 
have them attempt it. This adds robustness. Brittle systems 
tend to break in novel situations. Many professional codes 
of practice prohibit members to go beyond their level of 
expertise.

2 - Inspect and Correct - all models need to be debuggable. 
Whatever basis the AI is using to operate, it must be able 
to be systematically analysed and corrected - without a 
complete wiping and starting again. Even with this, the 
finding of root causes and identifying the consequences of 
the repairs are likely to be extremely complex.

3 - Context Sensitive - the AI is aware of who it is serving. 
Here the AI is capable of communicating what, when, 
how and for whom it is operating. This is similar to it being 
able to share its models from its User’s viewpoint ([Michie 
1990]).

4 - Life preserving - all models make errors and so too will 
AIs. We have processes to deal with human errors (from ex-
pectations, to legal system for negligence). We must be like 
the airline industry with the errors made by AI and have 
systems and processes to record all mistakes, learn from the 
mistakes and the near misses. Like an airline pilot, the AI 
itself must be able to factor into its actions the cost of its 
actions and try to preserve human (and its) life.
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CONCLUSION.

Current “AI” is very much like the state of the world before 
the scientific enlightenment. There were fortune tellers 
and sages who would give advice, but there was no way 
of knowing what they based their advice on, and how 
they applied that basis for making their advice for you. 
We cannot afford, as a society, to put our trust and faith 
in luck.

So, what can be drawn from this? AI is a broad 
topic touching on philosophy, mathematics, science, 
computing and engineering. It already has an increas-
ingly significant effect on human existence. Will it 
bring new, unforeseen consequences? Yes of course, but 
did the single cell organisms that combined to produce 
multi cell organisms foresee the creation of humans 
and consciousness? Of course not.

It seems fitting to conclude by quoting Turing’s final 
words to that seminal 1950 paper [Turing 1950]:

“We can only see a short distance ahead, but we can see 
plenty there that needs to be done.”
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TRANSFORM EVERYTHING 
INTO DATA 
IN ORDER TO TRANSFORM 
EVERYTHING 
THROUGH DATA.
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The digital revolution which embodies data collection is simply the natural extension of 
modern science. The only way to decipher the world is to quantify it. Therefore, the tendency 
to produce data constantly, everywhere and by all means, is only going to bring about new 
opportunities and risks. AI is the scientific innovation that is increasing data awareness and 
knowledge at an accelerated rate, provoking humanity’s inherent leap into the unknown.

“We’re unlikely to understand much 
about the digital revolution currently 
underway if we fail to recognize it as the 
natural extension of modern science” 
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A scientific quest to 
quantify the world.
The aim of modern science has always been to decipher 
the world by quantifying it. The scientific process hinges 
on the idea of transforming the universe we perceive - all 
that we see, hear, and touch - into quantities which may 
be measured and used for various purposes. These quanti-
ties include time, length, mass, temperature, material, etc., 
along with what physicists refer to as “derived quantities”: 
surface area, volume, speed, pressure etc. 

As Galileo wrote in Il Saggiatore in 1623: “The universe [is 
a book] written in the language of Mathematics, and its 
characters are triangles, circles, and other geometric figures, 
without which, it is humanly impossible to understand a 
single word; without these, one is wandering through a dark 
labyrinth.” 

It is through transforming all our perceptions of the universe 
into objective data that science has been able to understand 
this universe and achieve unparalleled predictive power. 

Fourteen years after Galileo published this work, Descartes, 
in his Discourse on the Method (6th part), drew his own 
practical conclusions: 

“As soon as I had acquired some general notions respecting 
physics…I perceived it to be possible to discover a Practice, 
by means of which, knowing the force and action of fire, 
water, air, the stars, the heavens, and all the other bodies 
that surround us, as distinctly as we know the various skills 
of our craftsmen, we might also apply them in the same way 
to all the uses to which they are adapted, and thus render 
ourselves, as it were, masters and possessors of nature. »

Seventeenth-century Europe marked the onset of a major 
shift towards quantifying the world. Though this idea is 
now so natural to us that there is nothing surprising about 
it, it was unprecedented at the time: never before had this 
or anything similar been attempted. The digital revolution, 
which is a technological revolution, is in keeping with this 
movement to quantify the world. 

The digital revolution has 
expanded the scope of the 
quantification of the world. 
Though information technology has always been concerned 
with processing data, three factors have drastically changed 
how it is processed: the staggering rise in processing capabilities 
(the oft-cited “Moore’s law”), a significant drop in processing 
costs, and miniaturization of equipment. Together, these three 
factors are responsible for making information technology om-
nipresent: it now permeates every aspect of personal, social, and 
economic life. 

The internet has injected energy and new ambition into this 
momentum, by making it possible to connect computers 
to one another and provide wide access to data disseminated 
within networks. Simply look to Google’s mission statement 
to understand this goal: “Google’s mission is to organize the 
world’s information and make it universally accessible and 
useful.” In other words, make all data around the world acces-
sible online and organize it in a useful way. 

This remarkably ambitious mission - which helps us unders-
tand Google’s strategy - seems almost modest in light of current 
developments. Today, the goal is not simply to organize data, 
but rather to produce a continuous flow of data about every-
thing, everywhere, all the time. 

The digitization of reality is a far-reaching, incredibly fast-
growing phenomenon: we have digitized the news (all print 
media and archives are available online), human knowledge 
and the arts (books, painting, music, photography, cinema 
etc.), social relations (social media, content generated by users 
etc.), our geographic environment (maps, geolocation etc.), 
the physical world (visual recognition, probes and sensors), 
all online behaviors, our body and how our brain works via 
wearable objects, logistics, and different production and distri-
bution operations using the industrial Internet of Things. The 
volume of data being produced in a continuous flow and inte-
grated within networks has no parallel in the past: a regularly 
cited study by IBM indicates that 90% of the world’s data was 
produced over the past two years, while IDC estimates that 
data production is exponential and doubles every two years! 
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The watchword of the 
digital revolution.

Computers, connected devices and the internet provide 
fertile ground for innovation, as science only advances 
through technology. But these elements are merely the 
medium for the digital revolution. The lesson I learned 
from the years I spent studying the digital revolution can be 
summed up by this watchword: “Everything must be trans-
formed into data, in order to process all these data, and then 
transform everything through these data.” 

Data production and collection have given rise to, and 
continue to give rise to, a great number of innovations 
which are accelerating the trend. But companies are still 
a long way from the ideal world of data governance - the 
perfect universe in which companies take advantage of the 
promises of mass data exploitation. Most businesses will tell 
you, rather, that they already have enough difficulty collec-
ting and organizing the data they produce or to which they 
have access. As data scientists like to say, “We spend 80% of 
our time collecting data and the remaining 20% complai-
ning about it.” Collecting and organizing data represents a 
challenge for companies today, but it is an organizational 
challenge. The major technological challenge has shifted: 
it is no longer focused on the production and collection of 
data, but on its exploitation, which is for the most part un-
sophisticated and fragmented. 

Faced with a skyrocketing quantity of data produced, the 
ability to process only a tiny fraction of this data is increa-
singly seen as a shameful waste: a great deal of resources are 
left unexploited. Big data has developed to address this dis-
connect between the production of great volumes of data 
and how this data is processed. And the need for a qualita-
tive leap in data processing has awoken artificial intelligence 
from its long winter slumber - that long series of setbacks 
and dashed hopes from the 1970s to the 1990s.

The ambiguous promises 
of artificial intelligence.
In previous years, innovations observed were largely related 
to uses linked to the ever-growing scope of computational 
power (more powerful, smaller, better, cheaper), as well as 
the challenges of transparency (oversight/monitoring) in 
data production. Though these are still major issues, there 
has been a significant rise in the number of innovations 
derived from artificial intelligence. 

The resurgence of artificial intelligence is largely the result of 
a line of research which focuses on artificial neural networks 
(this is metaphorical: the neurons in question are mathe-
matical functions and do not have any real physical form). 
This type of artificial intelligence does not rely on expert 
systems (a corpus of knowledge), but on large-scale statisti-
cal processing of information through an iterative learning 
process. In this process a machine first processes data and 
gives answers based on an initial algorithm. It is then told 
which responses are right and wrong and the machine 
corrects how it processes information in order to produce 
the right responses. It is then given new datasets, makes 
new mistakes, and corrects itself once again according to the 
responses it is given and so forth, until it no longer makes 
mistakes. The machine is then ready to advance to another 
level in which it is asked to carry out more complicated 
processing tasks. Search engines, along with broad fields 
such as visual and vocal recognition or machine translation 
all operate according to this model, as do the majority of 
systems which respond to questions using natural language 
(bots, for example). 

In order for it to learn, a program must have access to a large 
quantity of data. The less data there is, the less intelligent 
the machine, and the less capable it is of providing correct 
responses to new datasets. Not only is artificial intelligence 
suited to processing large volumes of data, but it requires 
these quantities in order to become intelligent. The more 
data, the better: artificial intelligence is the necessary com-
plement to the continuous mass production of data.
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An attempt at foresight: 
when trends take on a whole new dimension.

Let us take the plunge and attempt to look into the future, 
at the risk of exposing ourselves to ridicule in ten years’ time. 

All signs point to the continuation of the current trend 
whereby data is produced about everything, all the time, 
and by all means, with the challenges and risks associated. 
In response to the growing need to utilize this untapped 
resource, innovations in uses of new data processing ca-
pabilities will flourish This concerns and will continue to 
concern fields as diverse as healthcare, the body and brain 
function, housing, travel and leisure, social relations, the 
world of work, and the economic world: production, 
logistics, trade, marketing, customer relations, finance, etc.

This movement to create new uses is being driven by the 
development of artificial intelligence, which is only in its 
earliest stages. We will witness a significant increase in the 
capacity to process large volumes of information in order to 
provide knowledge, predictions (anticipation), advice (re-
commendations) and to run robots. 

In this future, the role of man is problematic. Much 
concern stems from what is referred to as strong artificial 
intelligence, a term used to describe machines which, in 
addition to carrying out complex cognitive tasks, could 
also become conscious and set their own goals. In other 
words: a duplicate of a human being. Strong AI does not 
exist yet, in any form, and if this possibility cannot be ruled 
out, the current developments in artificial intelligence are 
not moving in this direction. Though we are increasingly 
successful in fooling humans in their interactions with 
machines, we have only simulated “human” behavior by 

using statistical tools to teach the machine to analyze signals 
given off by human beings and then give off signals which 
the humans incorrectly interpret as human-like. As it 
stands today, strong artificial intelligence is still a long way 
from becoming a reality. 

Weak artificial intelligence, on the other hand, which 
consists in developing methods and programs to solve 
specific, complex cognitive tasks (such as visual recognition, 
language processing, etc.) is experiencing unprecedented 
growth. For example, software which makes it possible to 
use photos to identify melanoma and distinguish it from 
moles can already do this task as well as dermatologists and 
will soon outperform them. Similarly, automatic analyses 
of brain scans are increasingly effective in their ability to 
make diagnoses and will soon surpass radiologists. While 
the human brain relies on heuristic techniques (cognitive 
shortcuts), machines function systematically, since they 
have learned in an iterative way by analyzing millions of 
cases. In other words, while machines do not currently 
demonstrate creativity or intuition (strong artificial intelli-
gence), a diagnosis is not expected to be creative in any way, 
but rather to be reliable. 

Looking at the example of the human genome, for a price of 
€1000 we can now have our DNA sequenced, by searching 
for the parts of our genetic code which make us predisposed 
to certain hereditary diseases (such as breast cancer). In the 
future, for the same price, we will be able to sequence all the 
2.3 billion pairs of nucleotides which make up our DNA, 
but it will no longer be analyzed to test specific hypotheses. 
Rather, artificial intelligence programs will analyze and 
model our entire DNA to establish a profile which will be 
used to adapt our treatment (personalized medicine): no 
human being, even the most highly skilled doctor, could 
ever make such a diagnosis or prescribe such treatment. 
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The digital revolution therefore is just as much a threat to 
highly qualified professions as it is to service jobs, such as 
call center employees. And this threat is poised to escalate: 
the digital revolution provides a never-ending supply of 
data and ever more powerful artificial intelligent tools will 
be increasingly effective in performing complex tasks which 
were once reserved for human beings. The risk today is not 
that of Golem, a conscious machine, but the proliferation 
of specialized, increasingly powerful programs, since they 
are not subject to biological limits. Today, autonomous 
cars have an accident rate of almost zero (over 90% of au-
tomobile accidents are due to human error, according to 
American studies), autonomous planes will decrease the 
number of accidents and automatic medicine will lead to 
fewer medical errors. In the future, artificial intelligence 
could make staff recruitment, military action, etc. quicker, 
safer, and less costly. 

In 1962, J.C.R. Licklider and Welden Clark published an 
article which foreshadowed the development of artificial 
intelligence, asserting that the future would not lead to subs-
titution, but to cooperation: 

“Men will set the goals, formulate the hypotheses, determine 
the criteria, and perform the evaluations. Computing 
machines will do the routinizable work that must be done 
to prepare the way for insights and decisions in technical 
and scientific thinking… At present, we think that man and 
computer complement each other, and that the intellec-
tual power of an effective man-computer symbiosis will far 
exceed that of either component alone.”18

In that article, the authors identified six areas in which 
humans are superior to machines, two in which they are 
equivalent, and two in which machines are superior, 
therefore underscoring the importance of cooperation. 
But, when evaluating these areas today, machines are now 
superior in six, or even seven areas, significantly narrowing 
the scope of human superiority and thereby reducing the 
necessity of this cooperation. 
18  J. C. R. Licklider and Welden Clark (August 1962). “On-Line Man-Computer Com-
munication”, AIEE-IRE ‘62 (Spring), pp. 114-115.

A double-edged 
revolution.

The digital revolution comes in continuity with the scien-
tific revolution and its quantification of the world. What 
happens when we digitize everything, in all situations, 
constantly and in a continuous flow? We try to organize 
and exploit this data to act more effectively upon the world 
around us. Artificial intelligence represents one step in this 
process. It has vast areas of application and innovations in 
uses are directly correlated to the rapid progress of what is 
currently an evolving field of science. But this progress has 
raised the question of man’s place in a world dominated by 
data. The very basis of the humanist model, whereby man is 
the reference point for all things, and therefore the main be-
neficiary of science, rendering him “the master and possessor 
of nature,” is thus called into question. 

But digital innovation is ambivalent. For instance, a world 
of transparency also gives rise to forms of protection, soli-
darity, and responsibility. The growing role of technology 
in “managing” nature does not solely express a desire for 
power, but also a concern for preserving the environment 
and animal well-being. As for artificial intelligence, and its 
inherent leap into the unknown, it provides fertile ground 
for major innovations which could improve our life, health 
and the universe in which we live, while at the same time 
gradually leading us to re-evaluate both what it means to 
be human and our place among other living beings and 
machines. 

https://en.wikipedia.org/wiki/J._C._R._Licklider
http://cis.msjc.edu/courses/internet_authoring/CSIS103/resources/ON-LINE%25252520MAN-COMPUTER%25252520COMMUNICATION.pdf
http://cis.msjc.edu/courses/internet_authoring/CSIS103/resources/ON-LINE%25252520MAN-COMPUTER%25252520COMMUNICATION.pdf
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AI IS ONLY 
THE NEWEST LAYER 
OF A PATTERN 
THAT WE DECIDED 
ON YEARS AGO.
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This essay attempts to describe how AI is the latest step of the evolution of scientific inno-
vations which continue to lead humans to face new challenges.

“We are gradually giving away our ability 
to think for ourselves. 
Machines can work for us or instead of us.”
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AI HAS CHANGED THE GAME. 
THIS IS NOW A FACT, NOT A PREDICTION.
Our world has been through many changes since the first iPhone came out 
in 2007. This legendary, intuitive creation put possibilities in our pocket that 
used to be chained to our desktop. Accessing information. Delivering infor-
mation. Managing information. Everywhere, at every time, connecting to 
anyone.

The biggest transformation, which mostly goes unnoticed, is the question of 
Who. Because today, He or She is maybe an It. A machine. 

Now we don’t only engage with humans through machines. We engage with 
machines that are smart, able to talk and sometimes even to walk.

Welcome to a world where the basics of relationships have been reconfigured 
without anyone really caring about the impact of this change. Maybe I’m 
going too far, but if we look carefully, we’ve let AI deep into our lives without 
really questioning it.

We have decided collectively to let this transformation become part of, and 
our way of, life and even of our way of being.

Let’s look at the factors that have led us to a world where a 
massive, global, non-human intelligence is now possible.
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FROM THE INTERNET OF COLLABORATION TO DIGITAL COOPERATION.
In the first stage, in the 2000s, we used internet capabili-
ties as a massive way to exchange. That was the logical 
extension of 20 years of computers working their way into 
our everyday life as individuals and companies. It led to a 
constant, recurring obsession with processes and data.

For years, computing machines were optimized to deliver 
the best processes using the best languages. At that time, 
languages and programming experience were locked inside 
a few people’s minds: coders. Processes were managed by 
engineers. And computing was led by a single model, cen-
tralization.

At that stage, we had a global model that was implemented 
throughout companies: centralized processes and data, 
to perform and execute in best-in-class solutions. ERP’s 
emerged as the solution for competitive advantage.

The principles were quite simple: computing and data 
storage were expensive; terminals and computers were 
restricted to a few white-collar workers and Internet 

bandwidth increased rapidly.

People collected and entered data into big 
systems, that gave a central vision (reporting) 
and delivered processes (supply chain 
orders). The first collective, large-scale intelli-
gence was created: people, co-working with 
machines, delivering data, processed through 
pre-configured routines and patterns, delive-
ring the best high-performance processes 
for business. If we look carefully behind the 
scenes, we see a new form of intelligence 
based on cooperation between human and 

machines. Of course, those machines were limited, because 
they were centralized and delivered work limited by human 
intelligence. In other words, machines, at that time, were 

programmed by human beings. This limits the work to 
human being’s intelligence and ability to define conditions.

Because programming is about algorithms, which means 
the ability to create several possible realities based on condi-
tioning the world (if/then), machines are linked to human 
capacities to envisage these alternatives. 

That is why until recently, machines were always weaker 
than humans in terms of intelligence. The “Creator intelli-
gence limit” entailed the subordination of machines. Skynet 
appears far away.

I should point out that the world of possibilities mentioned 
here, based on conditions (if/then), is basically the world 
promised for 400 years by modern science. It’s the hypo-
thetico-deductive world in which we have all been brought 
up and educated. Other ways of thinking and feeling the 
world exist. They are not my main focus here, but are defi-
nitely a way to question how to prevent AI from becoming 
stronger: if you want to depart from the pattern, then break 
the cycle and change the system.

To go further, from 2000 to now, the valuable concept of 
platforms was developed. The idea was quite intuitive here: 
connect more people to deliver and share more informa-
tion. Data, data and more data. But in a new style: free. 
This made Wikipedia possible and brought about the end 
of expertise. At last everyone has the right to share their 
views. These platforms were collaborative, based on sharing 
documents. Then they become easier and easier to access, 
ushering in what we now call social media. Documents 
became pictures, videos and small texts.

These platforms supported the exact same system: human 
beings entering data and delivering it to a big centralized 
computer that lets people share information.
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WHAT IF DIGITAL COOPERATION WAS JUST PART OF THE PICTURE?
Key changes come after 2007. Internet went mobile and 
mobile machines improved.

Data was no longer delivered solely by humans typing, 
machines could now do this job too. The first smartphones 
put sensors and GPS in our pockets.

Data collection was enhanced. Machines could now do 
part of this, by collecting new data that is processed through 
platforms. Platforms now 
include algorithms. The 
cloud was born.

Machine intelligence is 
evolving, because they 
are now perfectly able to 
capture data by themsel-
ves and run processes to 
deliver better informa-
tion to humans.

We are all amazed. You 
only push a button and 
the machine brings you 
a cab. Miniaturized tech-
nologies brought a form 
of intelligence anywhere. 
Platforms are not only 
repositories, they have 
become services.

From 2000 to 2010, all 
major computing companies opened service divisions. 
Powered by the cloud, supported by mobile usage, you do 

not need to own things, you can use services. Streaming 
was born for videos and music that we used to collect in 
our bedrooms. Documents are no longer an asset. They are 
shared. Co-working is a must. Everybody changes the way 
they relate to others. Because the first relation you have is no 
longer to a person but to a machine.

The world is amazed by platforms and intermediation 
systems (Airbnb, Uber, Spotify, etc.). The movement is 

fast and deep, with generations 
of early adopters that find a 
new source of freedom (you can 
borrow everything, with the 
feeling a new economy is being 
created). Nobody really cares 
that we are delivering more and 
more data to machines and that 
the machines are also delivering 
data to centralized computing 
systems.

Machines are becoming more in-
telligent because we are supplying 
them with context. The if/then 
logic is growing wider and wider. 
But the human factor is still 
crucial. He/she needs to code It.

We’re an integral part of a huge, 
interconnected system where our 
own intelligence is already subor-
dinated to machines. We all love 

Waze as it gets us home or to work safely. But is all the data 
it collects only used for navigation?
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A SILENT BREAKTHROUGH: DEEP-LEARNING & IOT.
Machines are still limited therefore, in terms of intelligence. 
Their algorithms are still managed by human beings.

They can process, they can use logic, they can directly define 
part of the context through sensors and captors but they are 
missing one key function: awareness. To be aware, they need 
to understand elements in context. They need to create in-
teractions between objects. Deep-learning, partly modelled 
on the human brain, enables machines to recognize shapes 
and patterns. This is a game-changer. 

It all began with image analysis functions. A few years ago, 
Google’s Picasa created face recognition for all of us. This 
was the start of a vast movement. Direct analysis of pictures 
or videos enables a machine to not just understand the 
context, but also to model interactions between us and our 
environment.

Basically, if you take a picture of a dish in Instagram, the 
machine knows what you are eating by analysing the 
image, where you are by geolocating your picture and who 
you are with if you tagged the friend you are eating with 
or just because the system is able to connect to your friend 
network. With this information, it is simple to extrapolate 
what you would like to eat a few hours after, who with and 
maybe give you some recommendations. Digital coaching 
was born, giving platforms new services. As you know, 
these platforms are reengineering how we connect to each 
other by optimizing our meetings.

We are gradually giving away our ability to think for 
ourselves. Machines can work for us or instead of us. We 
no longer enter the data, machines capture and compile it 
for us. We have here outsourced parts of our intelligence to 
machine services for our own benefit.

We are coming to a civilizational tipping point, where 
human beings not only collaborate with their peers but also 
with computers and digital intelligence.

In the near future, we could imagine that our own decisions 
will be regulated by supra-digital-intelligence that will not 
only advise us, but also guide us. This collective intelligence 
will combine algorithms, human beings and IOT, connec-
ting us at every stage in the journey. In companies, they 
could take over most of middle management’s regulation 

and control tasks, but also build relations between units, 
departments and employees to ensure collaboration at the 
right level and help ensure the best decisions are taken.

But everything comes at a cost. We should first let machines 
decide more than they do today. We have already pushed 
the button: we chose Waze over conventional maps, we are 
storing phone numbers rather than memorizing them and 
we have digital calendars that schedule appointments for 
use instead of having a PA make a phone call. 

Decision-making is drifting out of the scope of human 
activity. There is still a decision that we need to address col-
lectively: do we want AI to go that far?
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This perspective focuses on the changes in the world, primarily as a result of the emergence 
of AI. We must think differently to better cope with the pace of change and the intrinsic 
nature of technical progress. A newer approach is the transdisciplinary perspective that 
questions our current, yet traditional, knowledge evaluation methods. 

“We know now that we should expect 
the unexpected with regard to the 
impact of technology innovations 
on society and our way of life”
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In August 2017, the Australian Broadcasting Corporation (ABC) ran a 
week-long series on Artificial Intelligence (AI) and its wide-ranging implica-
tions19 - an episode each weeknight, followed by live interviews with experts, 
focusing on, for example, how AI will affect jobs and the workforce, the 
economy, warfare, transport and traffic, creativity and art, democracy, legisla-
tion, ethics, health and well-being, and death and immortality.

AI is no longer simply an exciting field of research within universities and 
other research institutions. AI has become commoditised and, as such, is 
becoming part of the purview of business and commercialisation. Nowadays, 
new software products are more likely than not to have some kind of AI as 
part of their functionality.

Furthermore,, for most people (who are not computer 
scientists), AI used to be the stuff of fiction, not current 
reality. Our concerns with the impact of AI on our lives 
and the world as we know it have been reflected historically 
in ‘machines versus humans’ themes in science fiction and 
horror stories. Now that AI is progressively becoming part 
of our daily lives, in unanticipated ways, we are obliged to 
deal with it as a more immediate, life-changing certainty.

AI has recently made its way into our everyday lives and our issues of concern 
for a number of reasons: 

• we have more computers that are capable of running AI software, as 
computing power continues to increase exponentially;

• the amount of data that is stored and available for processing by machine 
learning software - a subset of AI - is also increasing exponentially. The 
more data available, the more machine learning can occur, as it relies on 
processing and finding patterns in data sets. The larger these data sets, the 
more advanced the learning that occurs;

• decades of AI research has given us increasingly sophisticated algorithms for 
machine learning; and

• the amount of funding available for AI research and development is also in-
creasing exponentially.

These accelerated changes oblige us to urgently work out how to effectively 
explore and build knowledge about AI and its impact on our world. We 
cannot afford to continue to use the same kind of research approaches that 
have enabled us to understand and shape the world as we have done in the 
past. We desperately require novel and nuanced approaches, which are never-
theless robust and reliable, to enable humankind to navigate and thrive in this 
rapidly emerging and disconcerting world.

19 http://www.abc.net.au/news/2017-08-07/explainer-what-is-artificial-intelligence/8771632

http://www.abc.net.au/news/2017-08-07/explainer-what-is-artificial-intelligence/8771632
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DIFFERENT TYPES OF 
KNOWLEDGE & WAYS OF 
UNDERSTANDING THE 
WORLD.
Three fundamental concepts influence every research 
endeavour, regardless of discipline or motivation. They are 
about what kind of knowledge we believe will be attained 
by our research, and what characteristics we believe that 
knowledge has:

Our beliefs about the world and reality - what does the 
world comprise, and what is the nature of being? (this 
concept is ‘ontology’);

How do we acquire the knowledge that we have about the 
world, or “how we know what we know”20 (this is ‘episte-
mology’); and

What is the specific set of methods, tools and techniques 
that we use to research something in particular (the ‘metho-
dology’)?

Defining these elements of knowledge in the design of 
our research process is part of ensuring robustness - the 
soundness of our research - how should observers of our 
research regard the outcomes we lay out before them? 
and validity - why should anyone take these outcomes se-
riously?21

20  Ellerton, P., in The Conversation, accessed [16 September 2017] https://theconversa-
tion.com/how-do-you-know-that-what-you-know-is-true-thats-epistemology-63884
21  Crotty, M. (1998). The foundations of social research. meaning and perspective in the 
research process. Thousand Oaks, Calif: Sage Publications.

THEORETICAL PERSPECTIVES.
What differentiates disciplines is not simply domain content. 
The theoretical perspective or worldview that underpins the 
development of knowledge in a certain domain is also crucially 
important. The theoretical perspective is the philosophical 
stance - the ontology and epistemology - informing the me-
thodology, providing context for the research process and 
grounding its logic and criteria. All disciplines, or knowledge 
domains, have a primary epistemology that drives research 
in that domain. The three epistemologies are objectivism, 
constructionism and subjectivism.

Objectivism is the view that things, or ‘objects’ have intrinsic 
meaning that exists regardless of whether the object, and its 
meaning, has been discovered by humans or not. 

An exemplar field in objectivism is classical physics. The theo-
retical perspective is positivism - usually referred to as ‘the 
scientific method’ - using an experimental research metho-
dology that includes repetitive experiments performed in a 
laboratory, and methods such as sampling, measurement and 
statistical analysis. The vast majority of AI research is objectivist, 
based on both computer science and a cognitive science pers-
pective of intelligence, from Herbert Simon (1960s) onwards, 
underpinned by positivism and methodologies relevant to this 
theoretical perspective.

Constructionism is the view that meaning, or truth, comes 
about because of active engagement between people and the 
object, or issue, being explored. For example, the study of the 
practice of computer programming as a human endeavour 
may apply a different research approach to the positivist one 
usually applied in computer science. Instead, a constructionist 
epistemology informs an interpretivist theoretical perspective, 
the methodology chosen may be ethnography, using a set of 
methods that include participant observation, interviewing, 
thematic analysis and narrative.

In both objectivism and constructionism, Crotty explains 
that meaning is generated through a partnership or “interplay” 
between subject and object22. In Subjectivism, this interplay 
does not occur; meaning from elsewhere, such as religious 
beliefs, is imposed onto something by an individual. Subjecti-
vism is about reality being subjectively defined by a particular 
opinion and the individual’s personal experience. 
22 Ibid. 

https://theconversation.com/how-do-you-know-that-what-you-know-is-true-thats-epistemology-63884
https://theconversation.com/how-do-you-know-that-what-you-know-is-true-thats-epistemology-63884
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DISCIPLINARITIES.
As explained above, discipline boundaries are demarcated 
not simply by the domain content, but also by the main 
theoretical perspective to which experts in that discipline 
adhere.

The various ways in which researchers may work across 
different disciplines is the focus of this section. 

Monodisciplinarity refers to a traditional disciplinary focus, 
usually characterised by a single theoretical perspective such 
as positivism, with a deep understanding of the discipli-
nary domain. Multidisciplinarity, interdisciplinarity and 
transdisciplinarity describe how different disciplines work 
together in different ways. They are often used as interchan-
geable terms; however, they are distinct from one another. 
In particular, the adjective ‘transdisciplinary’ is often used 
when the writer means ‘multidisciplinary’. 

Multidisciplinarity brings together multiple, different pers-
pectives on a problem or research topic at the same time. 
However, the topic itself is defined by one discipline and 
the research performed is not integrated, involving little in-
teraction across the various disciplines during the research 
process. 

Interdisciplinarity joins two or more disciplines to a new 
level of integration: they share methods and techniques, 
transferring them from one discipline to another. Bounda-
ries between the disciplines start to break down, resulting 
in a new, combined understanding that would not have 
occurred otherwise.23 24

Transdisciplinarity goes much further than working 
alongside other disciplines or even integration. It is about 
developing new approaches to researching topics that 
cannot be definitively described nor completely understood. 
Transdisciplinarity is described in more detail in the next 
section.

23  Max-Neefs, (2005). 
24  Nicolescu, B. (2014), “Methodology of Transdisciplinarity”, in World Futures, 70: 
186-199. ISSN: 0260-4027 print/1556-1844 online.

TRANSDISCIPLINARITY.
Transdisciplinarity demands an extensive change to our 
research methods and approaches, creating brand-new 
ways of researching complex problems, understanding the 
world and building knowledge. These new approaches 
emerge from the process of working together in unknown 
and unpredictable problem spaces, such as the unsettling 
emergence of commercial AI. Transdisciplinarity is more 
than multiple disciplines coming together or simply taking 
up each other’s research methods. The issue to be researched 
is not identified or defined within one particular discipline; 
it arises out of discourse amongst disciplines and specia-
lists in different spheres. Transdisciplinarity requires us to 
embrace courageous thinking, without being concerned 
about whether or not what we find out or create is ‘correct’ 
or not. 

Transdisciplinarity is characterised by extraordinary colla-
boration and the emergence of knowledge. It is also about 
the spaces that are between disciplinary boundaries. It is 
these spaces that are rich sites for developing creative and 
innovative ways to perform research. If we stick to known 
research methods and practices, albeit an amalgam from 
various disciplines, we will be unable to understand or 
further our capabilities in dealing with complex issues that 
are “beyond disciplines”25. Nicolescu is adamant that “if we 
insist on exploring this space between disciplines by old 
laws, norms, rules and practices…” then there is “nothing, 
strictly nothing, between two disciplinary boundaries”. In 
other words, we will never know what we do not yet know 
that falls into these spaces.

25  Ibid.
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THE NECESSITY FOR 
TRANSDISCIPLINARITY IN AI
Traditional research approaches have proved inadequate 
when predicting the impact of technology - digital technolo-
gy in particular. Predictions and promises of IT innovations 
and products have frequently been incorrect, invalid or even 
‘way off the mark’26. We now know that we should expect 
the unexpected with regard to the impact of technology in-
novations on society and our way of life. 

AI as a product may be the most challenging and confron-
ting innovation humankind has had to manage. AI is in the 
category of problems that cannot be definitively described, 
nor definitively solved, nor can we anticipate the outcomes 
as AI evolves. The challenges and complexities in AI, its 
impact on the world as we know it, and the aspects of it 
that we don’t yet know that we don’t know, need to be re-
searched and understood in more sophisticated ways than 
we have previously used. We need to innovate in the ways 
we explore, build understanding and knowledge, at the 
same time that we try to examine, model and predict the 
impact of AI. Trying to build knowledge and innovate in 
the era of AI needs to be as radically different to the way 
we have researched since The Enlightenment as that was 
from the Middle Ages approach to research and building 
knowledge.

Netexplo’s mission to help people understand the impact 
of digital technology on society is more critical than ever 
before. A transdisciplinary approach is fundamental to 
developing the sophisticated and nuanced understandings 
necessary to effectively and reliably equip humankind to 
thrive in a world that includes AI.

26  Madsbjerg, C. (2017). Have we lost our minds? EPIC. < https://www.epicpeople.org/
have-we-lost-our-minds/?ct=t(EPIC_9_19_2017)> [Accessed September 21, 2017]

https://www.epicpeople.org/have-we-lost-our-minds/?ct=t(EPIC_9_19_2017
https://www.epicpeople.org/have-we-lost-our-minds/?ct=t(EPIC_9_19_2017
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MYTH 
AND 
REALITIES
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“Myth and Realities” focuses on the economic perspectives related to AI. While AI may bring 
promise, it may also bring an “AI Winter” that will freeze all technological advances. The liberal 
view is that AI will bring realistic business advantages, the opposite of conservative fears. 
Accordingly, like many technologies in the recent past, the thinking is that AI will accelerate 
the rate of technology replacing humans in their jobs, increasing unemployment. However, a 
better approach is to think that humans will find newer professions to engage in as machine 
and AI take on the current ones.

“ …in today’s economy, it is simply not possible 
to ignore technological change: there will 
always be a company in a country able to use 
it, thereby gaining a competitive advantage.”
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The debate surrounding AI spans all sorts of existential issues, from 
how to protect humans from a superior intelligence, to the effects of robots 
taking over all jobs, to topics such as ethics, accountability and transparen-
cy. While some prominent leaders have persistently asked for regulation 
regarding research on AI27, others claim that such debates are like “worrying 
about overpopulation and pollution on Mars before we’ve even set foot on it 
28.” What is the real development of AI? To what extent does it represent an 
existential threat to humans? Should we start regulating avenues of research 
that are yet to be unveiled? What would be the likely effect of more regulation 
in a topic like AI research? 

Artificial Intelligence (AI), understood as the study of “intelligent agents” 
that perceive their environment and take actions that maximize their chance 
of success at some goal 29, has been for a long time the obsession of many 
authors, scientists and writers. Despite initial attempts to build machines able 
to perform useful reasoning dating as back as 1300 by Ramón Llull, the birth 
of the AI field as we know it is attributed to a workshop at Dartmouth College 
in 1956, and was followed by a strong flow of research funds from the Depart-
ment of Defense through the DARPA initiative. During the ‘60s, optimism 
was prevalent, and the common thought was that in 20 years, AI would be 
able to do any work a human can do. 

These inflated expectations brought several long periods of disinterest and 
abandonment, such as the so called “AI Winters” between 1974-80 and 1987-93. 
Unlike other general purpose technologies that changed our world before, AI 
was not yet ready for the tasks that humans were expecting: computers were 
simply not powerful enough, and many of the scholars working in the field, 
despite being extremely brilliant, made assumptions that were way too inflated 
and optimistic, and the business and investment community responded with 
scepticism. Now, by the end of the second decade of the XXI century, the big 
question is to what extent is AI ready to fulfil these expectations, or if we are 
going to make the same mistakes again and face yet another AI Winter. 

Where is AI right now? The problem with AI, again, are expectations: 
machine learning (ML). But this does not mean that AI is useless: in fact, the 
most important feature within AI, machine learning (ML), understood as the 
machine’s ability to keep improving its performance without humans having 
to explain exactly how to accomplish all the tasks it’s given, is already here, 
and it works: companies all over the world pay to use tools that dramatically 
27  Gibbs, S. (2017). “Elon Musk: regulate AI to combat ‘existential threat’ before it’s too late”, The Guardian, July 17, 
2017
28  Williams, C. (2017). “AI guru Andrew Ng: Fearing a rise of killer robots is like worrying about overpopulation on 
Mars”, The Register, March 19, 2015
29  Russell, Stuart J.; Norvig, Peter (2009). “Artificial Intelligence: A Modern Approach” (3rd ed.). Upper Saddle River, 
New Jersey: Prentice Hall.

https://en.wikipedia.org/wiki/Intelligent_agent
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reduce entry barriers to the automation of sophisticated tasks in clearly defined 
scenarios. But ML is not general artificial intelligence, as Tom Dietterich, 
one of its founding fathers, co-founder and chief scientist of BigML, clearly 
pointed out: 

“Machine learning works well for stable 
problems, when the world is highly pre-
dictable and it is easy to collect large 
amounts of trainqing data. In problems 
where every situation is unique, that 
technology is unlikely to succeed 30.”

However, the general public still tends to make the leap from ML to talking 
about machines capable of thinking like humans or better than them, replacing 
government with algorithms, murderous robots and the so called “Skynet hy-
pothesis”, coming from no other field than science-fiction. Nowadays, the 
most acute problem for ML and ML professionals is precisely that: to separate 
myths and science-fiction from reality. 

ML is, above all, a set of tools that allow a machine to iteratively learn from 
data and develop models that have not been specifically programmed by a 
person. ML’s capacity for disruption can provide a competitive advantage to 
any company: the algorithms are adapted to the data and end up generating 
better predictions and results than those developed by humans, so companies 
that use ML can obtain greater efficiency, better performance, more agility and 
other previously impossible functions. However, ML systems are trained to do 
specific tasks, and their knowledge does not generalize to other problems and 
situations. For some reason, many people seem to believe that a computer’s 
narrow understanding of a problem or situation implies necessarily a broader 
understanding, and that fallacy is probably the biggest source of confusion and 
exaggerated claims about AI’s progress. We are still far from machines that 
exhibit general intelligence across diverse domains.

But as a tool, machine learning is not something that can simply be “bought 
and installed”, because it depends on the quality and accessibility of data, 
and therefore requires a “data-centricity” that for many companies is still not 
possible. In reality, a large part of what is called machine learning remains 
inflated expectations, unfulfilled promises and the unrealistic hopes of 
businesses that believe it will turn them into the company of the future. De-
veloping the procedures that allow the collection and preparation of data is 
enormously complex, and typically, more than 80% of the cost and effort is 

30  Oliveira, J. (2017) “La tecnología que enseña a los robots a ‘pensar’ como humanos”, in EL PAÍS, July 3, 2017
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related to data collection, data transformation and feature engineering, with 
the remaining 20% split between goal definition, models and evaluations, 
predictions and results measurement. ML now faces an epidemic of misinfor-
mation 31 and, again overinflated expectations, and only those companies able 
to orient themselves to the generation and processing of data will be able to 
benefit from ML and turn it into a real competitive advantage.

However, at its current level of development, ML can do many interesting 
things. Companies engaged in ML are undergoing major acquisitions, and 
internet giants like Google, Amazon, Facebook, Apple or Microsoft are all 
reorienting their strategies around ML. We have gone from seeing an algorithm 
as something with more computing power, more mathematical brute force 
than a person (IBM’s Deep Blue beating Garry Kasparov) to seeing it as 
something capable of understanding human language better than many people 
(IBM’s Watson winning at Jeopardy) and able to do things that no human has 
done thanks to deep learning and reinforcement learning (Google’s AlphaGo 
winning the three best Go champions) or even to make better decisions than 
a human in situations of imperfect information (Carnegie Mellon’s Libratus 
winning at poker). 

The point is not that a machine can now do what a person does (in these stable 
and predictable scenarios), but that it can do it much better. In the corporate 
world, ML is predicted to have a huge, transformational impact: we are already 
witnessing applications to risk assessment, insurance, health care, recommen-
dation systems, transportation, accounting and finance, manufacturing, etc., 
and many other areas are emerging as we speak in realms such as cognition 
and problem solving. Companies that do not know how to take advantage of 
something like this will likely disappear. 

The expected effect of a technology that brings such a huge level of efficien-
cy to so many tasks performed by humans today will undoubtedly be, as has 
happened before with other general purpose technologies such as the steam 
engine, electricity, the internal combustion engine or the microprocessor, a 
substitution of certain jobs that are currently developed by humans. Most 
industry observers expect the general availability of autonomous vehicles to 
happen around 2020: considering that those vehicles will be far better than 
humans - better reaction time, better sensors and 360º peripheral view, no 
distractions, no reckless or drunk driving, etc. - and that their cost will be 
substantially lower than paying a human to do that job, the perspectives for 
people that nowadays make a living out of driving vehicles such as cabs or 
trucks will undoubtedly be complicated. 

We live in times when the debate about machines, algorithms, robots and other 
technology displacing humans from jobs is widespread. What will the poor taxi 
drivers and truck drivers do when vehicles can drive themselves? And the stock 

31  Lipton, Z. C. (2017) “The AI misinformation epidemic”, in “Approximately Correct: Technical and Social 
Perspectives on Machine Learning”, March 28, 2017. http://approximatelycorrect.com/2017/03/28/the-ai-misinforma-
tion-epidemic/, last accessed July 29, 2017

http://approximatelycorrect.com/2017/03/28/the-ai-misinforma-tion-epidemic
http://approximatelycorrect.com/2017/03/28/the-ai-misinforma-tion-epidemic
http://approximatelycorrect.com/2017/03/28/the-ai-misinforma-tion-epidemic
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market traders when algorithms buy and sell shares? What about the adverti-
sing planners, now that advertising is machine-negotiated in real time? Not to 
mention call centers, customer service operators or supermarket check-out staff. 

Holding onto positions once it is demonstrated they can be done better by a 
machine makes no sense. For a long time, we have been seeing countless jobs 
disappear simply because technology made them unnecessary. Now, the pace 
of technology has accelerated, the number of tasks that a machine is able to 
do better than we can is growing rapidly, and we are all afraid of being next. 
But the solution will never be to prevent the use of technology, to tax it so as 
to make it less competitive, or to regulate it into oblivion. The solution is to 
make it easier to help people do other things, to improve education so we are 
more versatile and can adapt to other tasks, to reinvent ourselves, to look for 
other tasks likely to generate value, or create a social safety net to protect people 
from falling below the poverty line. We need social, political or educational 
solutions that redefine the concept of work, whereby it is something we want 
to do because it is meaningful and creates value for someone and that in any 
case will be more interesting than the absurd alternative of trying to prevent 
technology from doing so. Among other reasons, because in today’s economy, 
it is simply not possible to ignore technological change: there will always be a 
company in a country able to use it, thereby gaining a competitive advantage.

Demanding regulations or engaging in endless discussions about a technolo-
gy or set of technologies before they are developed is problematic. Regulation 
rarely develops properly, and tends to be based on restricting possibilities. It is 
usually impossible to carry out regulation on a global level - attempts are few 
and compliance tends to vary, at best, meaning that some countries would 
press ahead anyway, and gain a competitive advantage. Regulating - or rather 
restricting - the use of GMOs in Europe, for example, has allowed other 
countries to gain tangible advantages in terms of productivity and scientific 
advancement, while the supposed dangers attributed to GMOs are yet to be 
proven in any significant way. 

Quite simply, pushing for regulatory systems already proven to be inefficient 
and applying them to a set of technologies with so much potential, while at 
the same time spreading alarm about hyper-intelligent robots taking over the 
world is dangerous.

We are not just risking another AI Winter: we are possibly alienating the 
growing numbers of AI and ML professionals that, horrified, see how we talk 
about dangers that are not only surreal, but also reflect, typically, a great deal of 
ignorance in the reality of the field. Regardless of how many sci-fi movies we 
binge-watch over the weekend, Skynet is not even close yet. Let’s hope that 
those calls for regulation or restriction are ignored by our politicians. And in 
the meantime, let’s keep working in one of the most promising technologies 
that humanity has been able to create. 
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PERSPECTIVE B
AI is cooperating 
with humans.
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THE THREAT 
OF AI:
Fact or Fiction
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“The Threat of AI: Fact or Fiction” analyses what can be expected from AI, in terms of scien-
tific progress. There is a great amount of fear that can be drawn from fantasy and imaginary 
worlds, generated by science fiction. Is it possible to consider that AI comes from an evolu-
tionary, scientific process? That it is a scientific tool to make people’s lives easier? Is AI the 
natural, next step in evolution, simply a modern invention enabled by software? Our current 
level of computer science knowledge is still somewhat limited, yet does not wholly justify our 
fear of the unknown.

“As humans confront what they do 
not understand, there will always 
be fear of the unknown.” 
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In 1997, IBM’s Deep Blue first beat Garry Kasparov, the 
then reining human chess champion. In 2017, Google’s 
AlphaGo repeated history by beating the world’s best Go 
player Ke Jie. The rise of Artificial Intelligence (or AI) seems 
unstoppable. 

However, the futurist Elon Musk has also claimed recently 
that developing AI is like “summoning the demon” and 
that AI poses an existential threat to humanity and needs 
to be regulated. Zuckerberg and others have vehemently 
disagreed and called out Musk for being “irresponsible.”

Who is right? 
Is AI mankind’s hope for a better future or are we risking the 
rise of Skynet, as depicted by the movie Terminator? 

Computer scientists have been working on a large number 
of disparate problems that mimic human activity. When 
we succeed and the resulting algorithms seem intelligent, 
they are referred to loosely as AI. 

There are algorithms for playing chess, algorithms for 
playing Go, algorithms for winning Jeopardy, and algo-
rithms for recognizing cats. However, there is currently no 
universal algorithm that solves all problems.

One recent promising approach, called deep learning, has 
created much excitement, because it is a general tool that 
seems broadly applicable to a large variety of problems with 
good results. Deep learning is perhaps the closest we have 
gotten to a general “universal” algorithm, but it is still not 
there. 

Deep learning itself is also not entirely new. It is based on 
neural networks that were invented in the 1980’s. Neural 
networks fell out of favour, however, because the computers 
available at the time were not sophisticated enough and 
could not do much.

The recent advances in computer architecture, networ-
king, distributed systems, storage and many other fields 
have enabled the creation of significantly larger and “deeper” 
neural networks that can finally do practical and interesting 
work. 

Existing AI algorithms are generally designed to perform a 
specific task. Most modern AI algorithms attempt to either: 
(i) perform a specific action; or (ii) attempt to predict the 
future from past data. 

The former is easy to understand. Humans have always 
invented machines to make life easier. We have had the 
steam engine, automobiles, planes and the printing press. 

As the natural next step in natural evolution, modern 
robots can now pick out and sort objects that are placed on 
a conveyor belt. Some cars have had an auto-parking feature 
for some time and fully autonomous vehicles have since 
been developed. AI is simply a modern invention enabled 
by software. 
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The main threat from these developments is that many 
white-collar jobs are currently being destroyed, displacing 
workers. While new jobs have also been generated in the 
process, the displaced workers are not able to do them. 

Some have argued that this phenomenon is not new, since 
many jobs from the last century also no longer exist. Never-
theless, what is different today is that the pace and scale of 
the change is unprecedented. In the past, humans have had 
much more time to react and adapt. 

The wealth generated by modern innovations have also 
been concentrated disproportionally among the already 
rich, thereby exacerbating inequality. Going to war is an 
easy option for a political regime that is unable to manage 
internal unrest. 

Next, the use of AI for prediction is also not without 
risks. The effectiveness of such algorithms is premised on 
the assumption that past performance necessarily tells us 
something about the future. The application of such al-
gorithms to recommendation engines for buying things is 
benign and fairly harmless, even if they are wrong

However, it is alarming that predictive algorithms are in-
creasingly being applied in contexts like court sentencing. 
China is apparently trying to develop AI that would to 
help the Police identify and apprehend suspects before 
they commit crimes. There are serious ethical questions in 
the application of algorithms for such domains, where are 
serious implications on life and liberty. What if the algo-
rithms are wrong? Who checks these algorithms? 

As long as AI algorithms remain specialized and confined to 
specific problems and domains, the risks of a Skynet arising 
are relatively low. The risk of losing control will probably 
only increase when algorithms are allowed to interact and 
evolve. 

There was a recent scare when Facebook was reported 
to have shut down an AI that started inventing its own 
non-human language. This was later clarified to be an 
unfounded rumour. Facebook had simply decided the 
program did not meet its intended objective of being able to 
interact with humans. False alarm. 

As humans confront what they do not understand, there 
will always be fear of the unknown. 

It is not impossible or implausible 
that AI algorithms might someday 
became dangerous, but the process of 
getting there will almost certainly be 
evolutionary, rather than revolutio-
nary. 
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WILL ROBOTS 
SOON REPLACE 
HUMANS?
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This essay analyses AI from a business management point of view. AI is sometimes consi-
dered a great tool, yet merely a tool created to help humans in their tasks. Yet consider the 
new role of a manager in a digital company. The manager will empower AI to drive the digital 
elements of his job. At the same time, he will reinforce what is considered to be a uniquely 
human dimension, to cultivate intuitive and emotional relationships. 

“The manager, as the guarantor of 
values, will be even more essential in 
companies that they are increasingly 
turning to the use of AI and rob ots…”
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Artificial Intelligence (AI) and robots: a sea change on the 
horizon impacting the jobs of tomorrow

The year 2017 is going to be remembered as the year arti-
ficial intelligence (AI) and robots arrived in force in the 
personal and professional spheres, as evidenced by the si-
gnificant number of innovations identified around the globe 
by the Netexplo observatory and presented at the end of 
April 2017 at UNESCO in the Netexplo Forum. Another 
sign of the phenomenal growth of AI is the energy and 
momentum behind the startups specialising in these areas 
and which were presented at Vivatech, another major event 
in the digital world that took place in Paris in June 2017. 
What is at stake here is the progressive replacement of man 
by machines in a particular number of jobs of the kind that 
are likely to be “automatable”, as happened to silk weavers 
in Lyon in the first half of the 19th century when their jobs 
were replaced by weaving looms, leading to the famous 
Canut Revolts. 

This competition between man and machine already 
has a long history, but what is new about this new wave 
of AI is the growing number of professions, of an increa-
singly intellectual type, susceptible to being taken over 
by robots controlled by powerful machine-learning algo-
rithms, which enable these machines to gradually learn 
how to execute more and more sophisticated tasks. Faced 
with what appears to be a sea change impacting the jobs of 
tomorrow,32 managers need to be in a position to unders-
tand and take control of these changes, especially within 
their own spheres of responsibility? Even if a number of 
their activities are certainly capable of being taken over by 
robots and artificial intelligence, the good news is that the 
human dimension of managers’ roles protects them from 
the risk of replacement by robots endowed with artificial 
intelligence. As Luc Ferry points out, we are still a long 
way from the introduction of “strong” AI equipped with 
intuition and emotion, two essential managerial qualities. 
And as Jean-Gabriel Ganascia maintains in his latest book, 
the surpassing of man by machines is not just around the 
corner yet.33

32  «L’intelligence artificielle va être un énorme tsunami.» La Tribune.fr, 19/05/2007.
33  Ganascia, J.G. Le mythe de la singularité : faut-il craindre l’intelligence artificielle? Le 
Seuil, Science Ouverte, 2017. 

THE POTENTIAL BENEFITS OF AI 
FOR MANAGERS.
Though the concept of artificial intelligence (AI) is not new, 
with Alan Turing having worked on it in the 1950s, it is 
only recently that it has taken on its full importance, in two 
waves, as brilliantly described in a recent book.34 The first 
of these occurred in the 1980s. Though it raised hopes, it also 
created disappointment due to the limited calculating capa-
cities of computers at the time. The second has now been 
taking place for more or less 10 years, with rapid acceleration 
occurring since 2015. 

AI offers various potential benefits to managers, including 
in a number of jobs that can be either partially or entirely 
managed by technology. The legal professions, for example, 
are highly likely to be profoundly impacted where deci-
sion-making processes are concerned, due to the possibility 
of automating the process of analysing the issues under 
examination, though it will remain the task of the professio-
nals themselves to use their experience to arrive at the best 
solution for the specific situation. Similarly, many areas of 
technical expertise could be enriched through greater use of 
AI. 

An additional aspect of the manager’s role could be facili-
tated by the development of AI: managing personnel on 
the ground, supported by the HR department. Where 
the practices employed in recruitment are concerned, for 
example, AI could help managers make decisions by linking 
skills to the most relevant jobs with greater accuracy and 
reliability than traditional methods, as demonstrated by 
affinity matching tools that take into account candidates’ 
personalities as well as company culture. Mobility practices 
constitute the next area likely to be seriously impacted by 
AI, insofar as the data relating to the abilities possessed by 
individuals and the abilities required exists and can therefore 
be cross-analysed by powerful algorithms, enabling career 
decisions to be made more objectively. These two examples 
show that AI has the potential to help executives become 
the real HR managers of tomorrow. 

34  Devillers, L. Des robots et des hommes. Plon, 2017.
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Ultimately, a significant part of the manager’s job that risks 
being “Uberised” by AI tools and robots. But does this mean 
the disappearance of managers, as some35 who advocate 
the development of liberation management would like to 
see? Obviously not, as the machine will never replace the 
human relationships that are so essential in an increasingly 
digital world. But it could, however, facilitate the transfor-
mation of the manager of tomorrow into the “Augmented 
Manager”. 

TOWARDS THE “AUGMENTED 
MANAGER” BY WAY OF AI? 
It is reasonable to imagine that tomorrow’s manager will 
be able to use AI intelligently within their main sphere of 
responsibility, but it would be an illusion to believe that 
even the most sophisticated AI tools and robots could 
replace, in the short term - i.e. between now and 2030 - 
the manager who continues to demonstrate two essential 
managerial qualities: intuition and emotion. AI and robots 
will certainly help the manager in his or her duty to manage 
human relationships with respect to colleagues, achieving 
this by carrying out the “automatable” part of that activity 
with greater efficiency, and by helping the manager in 
their decision making, thus transforming them into an 
“augmented manager”. The manager will then be able to 
assume the roles of “guider of people” and “guarantor of 
values” (amongst others): two roles that no AI tool or robot 
will be able to fulfil in the short term, if one is prepared to 
admit that we are still a long way away from strong AI, as 
Luc Ferry and Laurence Devillers argue.36

The manager, as a guider of people, will need to demons-
trate even greater human and relational skills than those 
demanded today. Colleagues will certainly have recourse to 
AI tools and robots to answers to the majority of everyday 
questions, but the manager’s presence will be essential when 
the colleague has a sensitive personal issue that needs to 
be handled delicately and confidentially. Furthermore, the 
manager will still have the final say on decisions concerning 
colleagues.

35  Getz, I. & Carney, B. Liberté & Cie. Le Seuil, 2012.
36  Devillers, L., op.cit. 

The manager, as guarantor of values, will be even more 
essential in companies that are increasingly turning to AI 
and robots, particularly with respect to ensuring these tech-
nologies continue to be used ethically. In fact, the human 
factor may not be taken into account when rolling out these 
technologies, as has already been demonstrated, for example, 
by the spread of new technologies such as mobile devices in 
the 2000s.37 And this role of guarantor is all the more 
important, given that the values of trust, accountability and 
cooperation are often associated with the digital revolution.

AI AND MANAGERS: BACK TO 
BASICS.
What is at stake with AI is a new allocation of roles between 
humans and machines: to the machines go automatable ac-
tivities, including those that can be subjected to “machine 
learning”; to humans go those activities that demand 
intuition and emotion, a corollary of which is the creativity 
of human genius, which no machine will be able to equal in 
the near future. Viewed from this perspective, managers are 
in a good position, as their function depends largely on the 
fundamentals of human relationships and the intuition and 
emotion entailed. It is safe to say that the manager who can 
be replaced by a robot is not yet with us, which means we 
still have a good thirty years to react.

37  Besseyre des Horts, CH. L’entreprise mobile. Pearson, 2008.
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PERSPECTIVE C
AI is competing with 
humans.
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DISRUPTION EXPLAINS 
WHY AI CAN BE BETTER 
CEO THAN A PERSON
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This article analyses the conditions under which AI will replace humans as managers and 
how AI is being applied to Industry management. Accordingly, AI’s abilities to make mana-
gerial decisions will be a progressive process, contingent on AI’s capabilities to demonstrate 
efficiency in decision making. Decisions will become increasingly complex. There will be a 
moment where AI will outperform humans in strategic decision making, and finally replace 
their choices. Then it will be au revoir to decisions made by humans

“Disruption, far from what people think it 
is, is actually like an evolutionary process 
where the small becomes bigger and bigger 
in a natural and progressive manner”
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People might believe that major companies are driving the 
technological change revolution. But actually the opposite 
is true. Consider Deutsche Bank, a successful bank with 
operations in 70 countries and $1.7 trillion assets under ma-
nagement. When two executives from the bank decided to 
capitalize on the opportunities that Blockchain and Smart 
Contracts provide, they encountered a significant resistance. 
People from the bank immediately recognized that this 
would generate layoffs and were very reluctant to help. But 
the bank’s CEO couldn’t go to a press conference and say 
that they were passing on this opportunity. That would 
make both the bank and the CEO look bad. The solution? 
Launching the Deutsche Bank Labs (DBL). An innovation 
lab where all these opportunities 
would be addressed. Since then, 
besides an extensive public 
relations campaign to make 
everyone believe that the bank is 
very innovative (a common 
practice in large firms), DBL has 
started Blockchain and Smart 
Contract projects in areas that 
were already automated, where 
layoffs would be minimal. In 
essence, they are replacing one 
technology with another, for 
instance, the ‘securities settlement 
and clearing’ process.

One might think that this is only 
happening at Deutsche Bank. But 
let’s face it, management is hard 
and people are scared. Recent studies suggest that, with 
today’s technology, the life expectancy of today’s leading 
companies is only fifteen years. People are scared for a good 
reason. For instance, they worry about being replaced by 
machines. The executives’ tenure is also becoming shorter. 
Today, the average CEO tenure is less than five years and in 
other executive positions it’s even worse. A Chief Marketing 
Officer, for example, is expected to last on average three and 
a half years.

What if instead of having organizations fight technology it 
turns out that in the end we are all better off? We now know 
that someday in the very near future a car will drive itself 
better than how a human driver would. What if in the near 
future an Artificial Intelligence (AI) system can be a better 

CEO than a person?

Pundits tend to believe that these things happen overnight. 
But in reality the changes that we see today started years 
ago. Technologies such as microprocessors, mobile phones, 
communication protocols, computing capacity, etc. are 
actually decades old, it is only when they reach a certain 
performance threshold that they generate change. This 
article explains the process through which the seeds of Arti-
ficial Intelligence (AI) that are being planted today are going 
to change how we work and how we live in the next few 
decades.

To understand how technologies will affect the future we 
need to look beyond the technolo-
gy. Looking at just the technology 
often proves prediction wrong. For 
example, in 1955 the President of the 
Lewyt Vacuum Cleaner Company 
predicted that in the next decade 
there would be nuclear powered 
vacuum cleaners, and we are still 
waiting…! Another example was, 
in the early nineties, the consulting 
firm McKinsey concluded that the 
cellphone market would be a niche 
market in the year 2000 with just 
about 900,000 subscribers.

To understand how AI will change 
organizations we need to un-
derstand the technology and the 
business models. Technologies do 

not change the world, business models do. And business 
models follow the rules of Disruptive Innovation. Disrup-
tion is the driving force for change in organizations. And it 
doesn’t start the way Deutsche Bank planned to introduce 
Blockchain. Instead, it starts slowly, with simple solutions 
that do very few and limited things, and then it keeps 
improving from that point until it takes over the entire 
process. Disruption, far from what most people think it is is 
more like an evolutionary process, where the small becomes 
bigger and bigger in a natural and progressive manner.
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It turns out that the current state of AI is exactly how Dis-
ruption starts. Figure 1 presents the way in which an AI type 
of CEO will take over. As you can see this is an evolutionary 
process, where the company improves and learns while the 
technology gets better and better. Until becoming CEO is 
just another natural step.

Small Modules & Ancillary Services: Paradoxically, the way 
that Blockchain was relegated to the ‘securities settlement 
and clearing process’ at Deutsche Bank is actually the best 
place to start the Disruption. This is a stage where computers 
use vectors (a way to measure distance) to classify data. 
For instance, text classification, handwriting recognition 
or medical diagnostics are examples of this vector techno-
logy. But here errors are frequent and the system needs to 
be supervised and corrected. A 
classic example here is a computer 
diagnosing a tumor just because 
the distances match. The doctor 
corrects the computer so that the 
error is not repeated. The processes 
that companies use today are like 
faces or medical images, they were 
created for the vector technology. 
Companies are now making an 
effort to adapt these technologies to 
their processes.

Processes and Departments: The 
previous vector technology would 
recognize your face by the distance 
between its components (eyes, 
nose, etc.). The vectorized Artifi-
cial Neural Network system gives 
weight to these attributes in a three-dimensional pattern. It 
then tries to guess who you are. If the system is incorrect it 
will recalculate the weights until it gets it right. This system 
is far more advanced and has the capacity to learn (recalcu-
late) by itself. Built on top of vector technology, a vectorized 
artificial neural network can recognize new data and include 
it intelligently into the existing data. But here comes the in-
teresting part. A company’s department is organized as a 
neural network. There is the head of the department and 
then each manager has more or less importance (different 
weights for the AI system). The next natural step for an 
artificial neural network is to use it to optimize a full de-
partment.

Management Decision Making: Humans use their brains 
to find the optimal solution for a problem in a determined 
environment. A Natural Artificial Neural Network repli-
cates this human brain process by using algorithms that take 
specific actions in various environments. As with human, 
it is based on rewards. By exploring the environment, this 
technology should find the optimal solution that maximizes 
the reward. This technology is still at its very early stages, the 
human brain is still superior in many areas such as speed, 
processing capacity, etc. Today artificial neural networks are 
mainly used for image recognition with promising results, 
even though they still need weeks to recognize an image. 
Fast forward into the future, an artificial neural network 
from one company could work with a counterpart from 
another company to make a new deal, improve efficiency, 

etc.

Of course this is a simplified 
version of what will happen. In 
reality the amount of complexity 
for each of these stages increases 
exponentially. Also, these three 
stages of AI development are not 
really sequential as depicted in 
Figure 1, but evolve in parallel and 
at a very different pace.

So, in the end, what happened at 
Deutsche Bank – which by the 
way is happening in most large 
companies – is that by defending 
themselves against a technolo-
gy, they are actually clearing the 
pathway for that technology to 

disrupt them anyway in the future. But there is a potential 
risk. These technologies are available to both large firms 
and entrepreneurs. The time that large companies spend 
defending themselves against new technology is increasing 
the chances that an entrepreneur, using the very same tech-
nology, ends up disrupting them.
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A FEW THINGS 
THAT AI CAN 
HELP US WITH
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“A few things that AI can help us with” gives a positive view of AI, demonstrating where AI’s ef-
ficiently helps humans by performing tasks better than them. In these instances, AI is clearly 
improving the quality of life for humans.

“We now observe and agree to some extent, 
that AI is gradually changing the way 
we live…Yet we do not really understand 
what real benefits we can get from AI.”
Artificial Intelligence (AI) is a technology that automatically learns and acquires intelligence 
from humans, data, and interactions between people and machines. AI is pushing the boun-
daries of what machines can do, as well as what humans can do. AI is a very intriguing and 
attractive paradigm and indeed a huge transition from traditional non-intelligent processes, 
programmes, and machines. In the last few years, we have seen AI technologies spread widely 
and rapidly through our lives. We now observe, and agree to some extent, that AI is gradually 
changing the way we live. AI is now a hot topic in various research fields and there are heated 
debates on the future of AI among its supporters and opponents. Yet we do not really un-
derstand what real benefits we can get from AI. In this article, we present four disruptive 
applications where AI can improve our quality of life.



 74 NETEXPLO NOTEBOOK | HUMAN DECISIONS THOUGHTS ON AI

1. DO ONLINE JOBS FOR US.
When we buy an airline ticket from the internet, we often 
spend a few hours: you need to click the destination and 
schedule you want, decide on seat class (economy, business), 
and, most importantly, compare the ticket prices from 
multiple websites. More often than not, we cannot find 
a ticket right away for some unexpected reason and we 
need to start over the entire process. So annoying! Also, 
sometimes, the system does not accept credit card informa-
tion and the page suddenly expires. We feel sick and tired 
of all these hassles and imagine how to avoid such a painful 
process. If you are an executive like a CEO or CTO or you 
have enough money, you will have your own secretary. You 
simply ask the secretary and they’ll do the job. If your in-
formation is incorrect or insufficient, your secretary will 
ask you again and adjust the information as needed. So, if 
you have your secretary, you can buy the ticket you want 
without the pain of searching online. 

In the near future, AI will do the same thing without 
relying a on human secretary. All you need to do is to buy 
an AI-product for no more than $100. AI understands your 
question, the meaning of sentences and even the nuances of 
your request, so it can do the best search and buy the item

you want. Google Home and Amazon Alexa are two 
popular examples you can see today. They are not doing 
jobs extremely well at this time. However, quality of un-
derstanding is improving gradually and more and more 
things (computer, tablet, TV, car, refrigerator, oven, etc.) are 
connected to the AI-based personal assistant. In the near 
future, you’ll just ask something and AI will answer. If you 
ask a favor, your secretary, friend, or spouse will complain 
and grumble. However, AI will not be annoyed by your 
request. Your shoulder/eye/finger ache will be relieved and 
you can do something more useful with the time you saved.

2. PERFORM HAZARDOUS TASKS.
A robot with simple intelligence cannot beat humans at 
most tasks. For example, five-year old can easily open the 
refrigerator door and take out the milk, but a robot will 
struggle. Even the world’s best robot cannot do simple jobs 
smoothly. But things are changing rapidly. As AI technolo-
gy is integrated into robots, the situation has been changed 
dramatically. One can argue that even in this case, humans 
have the edge in many things. That’s right and there is no 
doubt about it! 

However, when it comes to dangerous tasks where human 
access is very difficult, we cannot assert that a human 
is simply better than a robot. For example, robots can 
go virtually anywhere, like nuclear plants (imagine the 
Fukushima nuclear plant in Japan!), deep into the ocean, 
on Venus or Mars, or even through a sewer grate with no 
difficulty. As AI is added, robots can handle missions and 
tasks better. In case a robot is not well trained, it can get 
help from humans far away from their workplace. Next ge-
neration wireless communication technology will support 
all of these connections. In recent years, it has been reported 
that robots can be trained to use complicated skills (such as 
screwing caps on bottles, removing nails from woods) using 
deep learning techniques. So, if robots do not have skill to 
perform a task, we can teach it to do the jobs. So we can 
leave 3D (dirty, dangerous, and difficult) jobs to AI

.



 75NETEXPLO NOTEBOOK | HUMAN DECISIONS THOUGHTS ON AI

3. JUMP THE LANGUAGE 
BARRIER.
The language barrier is a big problem when we communi-
cate with people from foreign countries. Suppose you are 
visiting a country and you don’t know the language. Unless 
people there speak English, you might be in big trouble 
in the street or restaurant. When you order food, buy a 
product or ask for directions, it might not be easy to get your 
ideas across. If you have enough time to learn a language, 
then you can start to do it. The problem is that your learning 
speed is too slow (unless you are five years old or super smart 
at learning new languages) and it will take several years to 
learn basic language skills. 

That’s where AI technology can come into play. Google 
Translate can translate text into several different languages 
and Google Home can understand what you asked. If you’ve 
used it, you know that it’s not so fancy for now. However, 
as the quality of AI technology improves, machines will 
quickly understand human speech and instantly translate to 
the language you want. In the future, small devices in your 
ear will automatically translate from Chinese to English and 
Spanish to Korean. Without doubt, your stress level will be 
reduced significantly when travelling abroad.

4. DIAGNOSE DISEASE.
Last year, AlphaGo, an AI program made by a Google 
team, beat Sedol Lee, the world Go champion. This means 
that not only can AI play better than humans, it also makes 
better decisions. Decisions entail estimation, detection, and 
also classification. In recent years, AI techniques have been 
increasingly used to diagnose diseases. For example, many 
companies now make AI programs that can diagnose Al-
zheimer’s and cancers. For many diseases, AI achieves a 
comparable performance to human doctors. For some 
pathologies, AI might do much better than humans. This 
is certainly good news. When feel unwell and are worried 
that it is a major disease, then you need to go to the general 
hospital. You want to check it quickly. But, in reality, it 
takes way longer than you expect. In the worst case, you 
might need to wait a few weeks or even a few months to 
just see a doctor. If the diagnosis is delayed, so is the start of 
treatment. As a result, patients have to spend more time and 
money, not to mention the pain and stress. 

With the help of computers, semiconductors and hardware, 
AI programs are much faster than before, and AI can find 
and compare millions of patient data and records. If you 
have a disease and AI can quickly diagnose it, you can react 
more quickly. As a result, before your disease is advanced, 
you can get the right treatment. The same thing can happen 
in agriculture, where an AI can be a big help for farmers.
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«Knowledge is the antidote to fear.» 
Ralph Waldo Emerson | 1803 - 1882 
American Philosopher and Poet
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CHAPTER 2

AI AS A SUBSTITUTE 
FOR HUMANS.



 79NETEXPLO NOTEBOOK | HUMAN DECISIONS THOUGHTS ON AI

PERSPECTIVE A
Challenges in how to 
measure and quantify 
this substitution.
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THE SOCIAL ARITHMETIC OF 
ARTIFICIAL INTELLIGENCE: 
is it subtraction, addition, 
or multiplication?



 81NETEXPLO NOTEBOOK | HUMAN DECISIONS THOUGHTS ON AI

PIERRE BALLOFFET
PhD, Associate Professor 
Department of Entrepreneurship and Innovation 
HEC Montreal | Canada

This essay suggests an optimistic vision of mankind combining human capacities and 
machine capacities. AI is only part of the digital ecosystem, which includes humans.  The 
boundaries for AI and humans, both virtual and real become blurred. If we maintain an open 
debate on safeguards, the blurred evolution of virtual and real could be fantastic. 

“…..we are now on a real frontier, 
a tipping point that is not only 
technical but existential.”
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Every year Barnes & Noble publishes a list of the most 
popular science fiction novels. Their 2016 list demonstrates 
a major concern among readers as to the preservation of the 
quality of human relationships in an age where they seem 
affected by technology. A recent article, published on the 
Harvard Business Review site, advises managers to follow 
the trends illustrated by contemporary fantasy or Science 
Fiction works. The authors from this vast domain, whether 
it be literature, cinema, or comic strips, from Jules Verne to 
Méliès, Kubrick, Hiroe Suga and H. G. Wells, have long 
foreshadowed many of humankind’s technical, social and 
technical developments. The authors currently at the top of 
Barnes & Noble’s lists seem to view artificial intelligence as 
one of the greatest threats of our time.

But you could also take a more optimistic viewpoint. Every 
epoch of human history has seen the emergence of parti-
cular themes, crystallisation points in a way, as echoes of 
the great discoveries of each era. Certain technical or scien-
tific advances can thus be considered as true synecdoches 
or metaphors of much wider movements. They become 
emblematic of the questions of their time. These advances 
come to summarise (or exemplify) the progress or evolu-
tions of which they are nevertheless only a part. It could be 
argued that much of the commentary on artificial intelli-
gence today could be attributed to this phenomenon.

The recent rise of what is called “artificial intelligence” is very 
real, after years of rather sluggish progress since the middle 
of the twentieth century. The availability of massive data, 

the improvement in machine learning systems, and the in-
creasing sophistication of the underlying algorithms are the 
main reasons for this. And this is not without significance. 
The boom in artificial intelligence makes many people think 
that we are now at a tipping point that is not only technical 
but existential. In fact, the stakes at play are not only 
technical or scientific. The economic, social, and cultural 
implications of artificial intelligence also seem considerable. 
Certain scientists, intellectuals, and businessmen (and not 
the least of these), believe that it’s the perpetuation of the 
human species, as we know it, that is at stake. If not survival 
itself. Stephen Hawking agrees with Nick Bostrom and 
Elon Musk on this point. 

In the form of scenarios, this short reflective piece focusses 
on the consideration of two alternatives, two principal 
forward-looking viewpoints on the possible implications of 
the development of artificial intelligence for the future of our 
society.

The first of these scenarios, which is not very optimistic, 
sees a high risk in future developments of artificial intelli-
gence. This risk is in many ways unprecedented, especially 
in economic, social, and cultural terms. If we go back to 
the analogy in the title of this text, the operation that best 
describes what lies ahead is subtraction. Multiple media 
articles list the professions most at risk. In the near future, 
in the eyes of most analysts, the development of artificial 
intelligence will have the effect of subtracting or deducting 
the value of many jobs, including the most well-paid 
professions. The end result is a form of replacement or 
substitution. This outlook is not a new one. Historically, 
the introduction of radical technological or scientific inno-
vations has often been perceived as a form of substitution. 
This raises a question. If we take the Luddites as an example, 
would artificial intelligence at the beginning of the twenty-
first century become the equivalent of the mechanical loom 
for the white-collar workforce? Others go further than this 
and identify a risk that not only substantially threatens 
the labour market but also humankind itself. In their eyes, 
we’re no longer seeing a repeat of “Modern Times” but a 
new variation on “Forbidden Planet”! Elon Musk as well as 
Stephen Hawking are among those warning us against the 
existential threats to the human race inherent in the deve-
lopment of artificial intelligence and calling for preventive 
regulatory action.
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The second scenario takes a more optimistic view. To 
summarise it in mathematical terms, it is best described 
as an addition. The supporters of this position take a very 
practical view of the development of artificial intelligence. 
Artificial intelligence is thus viewed as a tool whose current 
progress does not change its intrinsic nature. According to 
this line of thought, artificial intelligence, as an ever more 
powerful tool, will never be more than an effective support 
for human action. It will, perhaps, provide us with better 
guidance for decisions that will themselves remain fun-
damentally human, meaning, substantively, they cannot 
be superseded. The rest, namely some of the negative 
consequences, is a question of adaptation. The debate 
about artificial intelligence is therefore about its essentially 
technical acceptance. Decision-making, in an economic, 
social, and cultural sense, involves such a complex package 
of different types of intelligence (especially emotional or re-
lational) that an algorithm, however sophisticated it may 
be, will never be able to reproduce this, still less surpass 
it. In any case, this is what partisans of this viewpoint are 
counting on. 

We have presented, in the preceding paragraphs, two 
possible alternative scenarios for the evolution of artificial 
intelligence. These clearly coincide with two very different 
viewpoints of the nature of artificial intelligence as well as of 
its present and future development. 

Over the past few years, the Netexplo Forum has iden-
tified several innovations showing the evolution of digital 
mutations, which we experience in a more evident form 
every day, and which are often linked to the current accele-
ration in the development of artificial intelligence. Among 
these features, the observation that there is a blurring of 
boundaries we had previously thought very fixed is certainly 
one of the most striking. The living versus the inanimate, 
virtual reality versus experienced reality, or even human 
being versus machine; the clear divisions that have allowed 
us to define the categories on which our philosophies of 
life have largely been based are now being undermined. 
Moreover, the most promising innovations seem to be 
emerging along these very boundaries! 

Perhaps in the end the answer is that we shouldn’t let 
ourselves get bogged down in the alternative set out above. 
Could another arithmetic operation, one that goes beyond 
simple addition or subtraction, be better able to take the 

broad range of possibilities into account? Multiplication, 
for example? This would mean a never-before-seen com-
bination between human abilities (individual but also on a 
social or cultural basis) and the abilities of a computer or 
machine. A form of hybridisation that Joël de Rosnay was 
already thinking of in a way, over 20 years ago, in his premo-
nitory book “The Symbiotic Man”38.

After all, we’re already immersed in this digital environ-
ment. The internet is not a surface and the digital cloud is 
not a cloud above our heads. As connected humans, we’re 
inside this network, and inside this cloud. Perhaps it’s time 
to be a bit more imaginative when it comes to considering 
a completely new way of rethinking our relationship with 
the world of objects, which are now connected too. And is 
it any different for artificial intelligence, which is only mea-
ningful when connected? For the sake of democracy and 
fair governance, sometimes we nonetheless need to open 
up a comprehensive discussion so we can set up trackers 
or safeguards for this new human experience that is being 
built at such speed before our very eyes and of which, lest we 
forget, artificial intelligence is only one of the outward signs, 
or just one element. It is just one part of a more complex 
system combining technical and scientific progress, as well 
as economic, environmental, social, and cultural impacts.

38  de Rosnay, Joël (1995), The Symbiotic Man, McGraw-Hill Inc.
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WILL ARTIFICIAL 
INTELLIGENCE ULTIMATELY 
BE SELF-DEFINING?



 85NETEXPLO NOTEBOOK | HUMAN DECISIONS THOUGHTS ON AI

LAURENT MARUANI
PhD, Professor 
HEC Paris | France

“What if AI would ultimately be self-defining”, addresses the optimistic possibility of an au-
tonomous conscience. Imagine if AI could might be emancipated from humans with an 
autonomous decision making power. Even considering disobedience, it would make humans 
freer. 

“Doubtless it is at this technological price, 
i.e. the possibility that machines may 
disobey, that drivers will be able to free 
themselves from watching the road …”
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Half a century ago …
“I’m sorry Dave, I’m afraid I can’t do that. I know you 
and Frank were planning to disconnect me. And that’s 
something I cannot allow to happen”. 

‘2001, a Space Odyssey’ (Stanley Kubrick, 1968)

The central question of artificial intelligence (AI) has long 
been, from our perspective, the following: will artificial in-
telligence ultimately be self-defining?

A key driver of change

By ‘self-defining’, we mean all related facets, both theoreti-
cally and in terms of practical applications. Will AI become 
its own evolutionary driving force? Will it economical-
ly choose to kill off human workers, or will it allow them 
to grow in humanity? These questions, thinking ahead 
about what AI means, offer us guidance going forwards, 
and depending on the responses provided, focus the eva-
luation of AI’s potential and achievements, as well as its 
impact upon economies and livelihoods in our societies. 
Furthermore, these societies in all their diversity are affected 
by AI, and will be all the more so as it begins to follow the 
course of its own evolution. We are no longer talking about 
the mechanical evaluation of developments or causes and 
effects, but rather a new form of reasoning based on objects, 
taking a quasi-educational approach, and we find ourselves 
wondering, much as we will wonder about the children 
whose future escapes us, especially as our education grants 
them autonomy. 

The birth of a digital 
technocracy of objects
It is in processing information that AI will evolve, and its 
adaptation to different cultures will be all the more innova-
tive as a result, for it will have access to global and local data, 
which it will seize upon as would a digital technocracy. Any 
AI system will have opportunities to become a key driver of 
change and anticipation. A considerable part of businesses’ 
destiny must be considered in light of this inevitable displa-
cement of analysis and decision-making.
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The inversion 
of 
the unknown.
Let us stay with the inevitable question asked at the 
beginning. It could, methodologically, be expressed by what 
we shall call the inversion of the unknown, for the certain 
and the uncertain will swap polarities. Rather than ask what 
we might be able to do thanks to a known AI, we must ask 
which AI would be adapted to a well-known category of in-
dividual. In a past of limited supply, the thing, the product 
or the service was considered known and the user, and 
therefore the customer, was unknown. In this century, the 
reverse is the case. We look for something that a consumer 
or purchaser known to us might wish to buy from us. This 
problem, this manner of approaching the market, overlaps 
perfectly with the evolution of marketing which left the 
20th century behind having also reversed the unknowns of 
goods and services on the one hand and customers on the 
other. The commercial digital revolution accentuates and 
accelerates this powerful trend in marketing and commerce 
that began a quarter of a century ago.

As AI is both a form of supply and a driver undergoing 
evolution, it is doubly affected by this approach which 
inverts unknowns. AI not only knows consumers excellent-
ly, it is additionally capable of intelligently creating its own 
marketing design as a function of the presumed usage for 
each homogenous segment of clientele. Furthermore, it will 
be able to identify these segments autonomously, uncons-
trained by criteria that are more ideological than real. To 
illustrate this idea, let us imagine for a moment that AI is to 
be used in each class of an academic establishment, perhaps 
a virtual one, to draw up an educational design for each 
student. The teacher should then put this in place, adding 
any extras that their superior know-how or intuition may 
deem wise. 

Today then, it is uncertain what the AI system will be, while 
the certain is the human being, who has so ingeniously 
conceived of artificial intelligences. Humans designed 
certain AI to give dramatic and symbolic presentations, per-
forming spectacular battles of chess between champion and 
machine, while others were put into perfectionist software 
applications, with the worrying risk that human innova-
tions might displease the machine in certain situations. For 
example, a software upgrade may be unsuited to the ma-
chine-to-machine language of an AI. But tirelessly, like the 
satnav recalculating the route each time the driver fails to 
follow instructions, the AI adapts to the situation as best as 
it can, not stumbling but with determination born of a fixed 
end point and knowledge of the traffic.
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A liberated AI for more 
autonomous individuals. 
It’s safe to say that someday soon the inversion of the 
unknown that we’ve just pointed out will have come and 
gone, leaving an extension of the indeterminate in its place: 
the certain will once more be a relatively autonomous AI, all 
the more emancipated for having ensured its economic avai-
lability to the greatest number of people; a real mass-market 
service. The uncertain will be that which the individual 
might do when confronted with the AI, a troubling intel-
ligence which will be driven to make its task easier for itself, 
even if this is at the cost of unfettered inventions, focusing 
upon its language and decision-making parameters in par-
ticular. 

Doubtless it is at this technological price, i.e. the possibility 
that machines may disobey, that drivers will be able to free 
themselves from watching the road, for example, as the AI 
will itself be capable of integrating far more optimisation 
criteria than our imagination could come up with.

A disobedient AI to better 
serve us. 
In this way, artificial intelligence will be driven to define 
itself, in accordance with the idea that it will have been able 
to do so for our own sake. Will this idea be based purely 
upon organic laws, like the AI laws of robotics, which will 
have been established by international organisations, those 
often slow, judicial but rigorous institutions generally a step 
behind reality, or will it also be enriched by the AI’s own in-
terpretation of social, economic, historical, geographical and 
cultural data to determine what we in fact consider to be 
our happiness, including winning confrontations through 
anticipation of battles to come?

Machine AI will not be limited to learning how to do 
things; its true ambition is to learn how to learn, then to 
choose (theories by Davenport and Kirby) and perhaps 
one day possess a sort of intelligent, artificial instinct. The 
attempts made by Google or Universal to use big data for 
successful artistic creation of graphic arts and music are 
confronted with this issue of instinct, the rapid synthesis 
which is specific to the living, at least for the moment.
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Babel or Athens? 

Young entrepreneurs, mathematical savants, electronic 
engineers and other contributors to AI are not the right 
people to speak about this issue because they are involved 
in intellectual and concrete actions. Nor is the machine a 
legitimate figure to talk to on account of its transitivity.

There is no correct figure to speak to, aside from our invasive 
and approximate consciousness. But we are a long way 
off. In fact, many digital creations, veritable predecessors 
to AI, have been directed towards monitoring, approval, 
judgement, business, and service, but the issue of conscious-
ness underlying them only appears as an afterthought and 
often in response to outside questioning. The AI applied 
to health, to our freedoms, will probably have to ask this 
question of consciousness at the outset, before examining 
the issue of the importance of corporations whose charters 
should provide a guarantee, following the model of the Hip-
pocratic oath for doctors. 

AI is advancing in line with national economic cultures. 
In the United States, it is advancing through all forms of 
digital innovation, the sifting of numerous individual ini-
tiatives revealing nuggets of progress. In France, as is usually 
the case, we have a report put together by 500 experts who 
have published 59 proposals, but which start-up or major 
group has heard of them? In China, the approximately €13 
billion of announced investment into AI has the Keynesian 
goal of fighting against potential economic recession, while 
in Israel, they recognise priority areas for application.

Will AI transform the 
tower of Babel into the 
School of Athens?
Look Dave, I can see you’re really upset about this. I 
honestly think you ought to sit down calmly, take a stress 
pill, and think things over.
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PERSPECTIVE B
Humans need to adapt 
to a new environment.
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ON THE STARTING LINE
the opportunity for design in a world of A.I?
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“On the starting line - the opportunity for design in a world of Artificial Intelligence?” questions 
how would humans survive in an environment where individuals have less power to control 
the world. What assets or qualities should humans develop to maintain some measure of 
control? There is general optimism, particularly for designers, as a world with AI will bring pro-
fessional opportunities for those who will be flexible and capable of adapting themselves.

“The key to survival in the work world 
will be the ability of employees to be 
flexible to learn new fields and adapt 
themselves to changing realities”
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In the following article, I will try to answer the question 
of whether current technological changes, especially those 
that allow machines to independently analyze and think, 
will become a danger or a great opportunity for the design 
world.

Artificial Intelligence will turn the labor market upside 
down. This futuristic assessment is supported by a variety of 
reports published by leading research institutes that show a 
picture of a totally different job future. 

The phenomenon of technology replacing traditional types 
of occupation isn’t new: elevator operators and sewing 
workshop workers have seen their profession disappear as a 
result of technological or social development. The difference 
is that today we see this change affects entire work domains, 
and is happening faster and in a larger scope. 

The American computer scientist Jerry Kaplan wrote in 
his book “Humans Need Not Apply: A Guide to Wealth 
and Work in the Age of Artificial Intelligence” (2015) that 
“…today, automation is ‘blind to the color of your collar’. It 
doesn’t matter whether you’re a factory worker, a financial 
advisor or a professional flute-player: automation is coming 
for you.” 

On the other hand, it can be clearly stated that technolo-
gical developments create a need for new professions and 
capabilities that were not required in the past. The key to 
survival in the work world will be employees’ ability to be 
flexible, learn new skills and adapt to changing realities. 

Designers are at an excellent starting point for this changing 
world. Lists of often-published “desirable features for future 
employees” - by academic researchers to futurists and tech-
nology experts - almost completely overlap the designer’s 
characteristics: critical thinking, creativity, storytelling 
ability, persuasion, problem solving and, above all, empathy. 

A report issued by the World Economic Forum in 2016 
listed the qualities required for a profession to survive in the 
AI world: 

1.  Involve complex perception and manipulation activities; 
2. Require the ability to come up with clever ideas, or new 

ways of solving problems; 
3. Involve negotiation, persuasion, empathy and care; 
4. Demand the individual to be highly adaptable to 

different contexts and situations. 
This list is good news for designers who seem to find them-
selves in a very good position in the changing world. In fact, 

the recognition of the skill set of designers began several 
decades ago and designers already take on jobs that require 
flexibility and rapid adaptation to a changing reality. The 
idea of design thinking as the appropriate tool and method 
for this reality can be traced to a book by the 
American political scientist Herbert Simon, “The Sciences 
of the Artificial” (1969) and to Robert H. McKim’s “Expe-
riences in Visual Thinking” (1973) and to others who 
developed the ideas expressed by these authors. The transla-
tion of these ideas into a powerful tool, used in business 
schools, the industry and the public sector, is attributed to 
David Kelly, founder of IDEO. 
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But the development of AI will undoubtedly change the 
design field as well. For the first time we encounter a tech-
nology that replaces not only mechanical actions but also 
cognitive actions. Autodesk Research recently released its 
Project Dreamcatcher software. This software is part of 
the Generative Design field - a method of design where 
an image, animation or object are produced according to a 
rationale that is programmed in a mathematical algorithm. 
The designer creates a set of rules and limitations and the 
software enables him to receive hundreds of options that 
fit them. This use of AI will create a tremendous change in 
the design world. It will render a large part of simple design 
work useless and require a dramatic change in the desi-
gner’s role - from a creator to a curator. From the person 
who produces the solutions to the one who can determine 
the limitations, to decide what to choose from the range of 
possibilities presented to him, and to make the best choice. 

As with any profession, it is clear that the various tech-
nological developments will enable the replacement of 
the simple tasks in the design world. The big question is 
whether machines can go beyond rendering and take on the 
creative part of the designer’s work. One can learn from the 
process of graphic design in the 1990’s with the introduc-
tion of DeskTop Publishing technologies. Today we can see 
more and more programs and applications that make the 
creative process easier. A good example can be seen in the 
products of the Israeli company WIX, which allows anyone 
to create a professional website without the need to hire a 
professional designer. These developments leave room only 
for star designers, artisanal niche works and specific crafts. 

The development of AI and the ability of technology to 
replace many simple professions creates an enormous op-
portunity for the world of design, in both the development 
of new products and the ability to mediate between vast 
amounts of information and decision makers at different 
levels. 

The novel technology creates the need for creating new, 
virtual worlds. The sphere of creating virtual worlds is 
rapidly developing and the need to support it creates a great 
opportunity for designers. Challenges such as connecting 
between different worlds, virtual and real, creating new 
worlds and creating new, shared experiences, are all challen-
ges that will be difficult to accomplish solely by computers, 
at this time. 

The development of new products is exciting, but deve-
lopment of new technologies can be a greater challenge 
- designers will find themselves as a key factor in mediating 
the wealth of data to the world. The human brain will 
not be able to absorb and analyze data reaching it from 
hundreds of thousands of data sources. Therefore, the 
need to understand, present and analyze data and make 
it useful, is the great new challenge facing designers today. 
Companies and organizations make use of Industrial IOT 
(Internet of Things), which enables them to collect data 
from thousands or hundreds of thousands of endpoints. For 
example, you can see the application made by Lightapp, an 
Israeli start-up, which collects information on the utiliza-
tion of energy by industrial plants by collecting data from 
thousands of sensors scattered throughout the plant’s energy 
points. The ability to utilize the vast amount of information 
gathered by the application lies in the ability to analyze and 
present the data, and designers can find themselves at the 
critical intersection between the information and its users; 
between the advanced capabilities that the technology has 
not been able to provide us so far, to the human ability to 
use the information processed in a way that will allow us to 
use it properly. 

The changes are already here. Along with the disappearance 
of professions and roles, design and design training are at 
one of the most significant points of influence in many years 
- these changes will enable designers to move from the role 
of offering functional and aesthetic addition, to those at the 
most significant decision-making junction today, the inter-
section between man and machine.
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WE’D BETTER 
START 
DISCUSSING AI
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“We’d better start discussing about AI” imagines what would happen and what may be the 
critical issues, when AI replaces humans in most of their activities. How would humans 
generate an income? Basic Income may be the definitive solution. What will humans do with 
their free time?

“Personally, I think all this AI r-evolution 
will lead us to look deeply at social 
issues that we haven’t considered. 
Not seriously. Not until now”.

“The goal of the future is full unemployment, 
so we can play”, Arthur C. Clarke (1917-2008)
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AI IS ARGUABLY THE MOST 
IMPORTANT TOPIC FOR OUR 
FUTURE.
Not only as an abstract and mind-blowing idea to dream 
about, but also as a politico-economic milestone, soon to be 
witnessed in our day-to-day. 

Technology has made more for civil rights than any political 
movement I have known. Washing machine did more 
for women’s rights than any march I can remember (just 
imagine the aftermath of having for free two or three more 
hours per day). Same for the Pill which lowered the costs of 
long-duration professional education for women and raised 
the age at first marriage39, allowing them to play a more si-
gnificant (and yet-to-increase) role in society.

39  “The Power of the Pill: Oral Contraceptives and Women’s Career and Marriage 
Decisions”, Claudia Goldin and Lawrence F. Katz.
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AI IS NEXT IN LINE.
Robots (the word robot comes from the czech vocable 
robota which means “forced labor”) will diminish the role of 
humans as the most important factor of production just like 
Nobel laureate Wassily Leontief wrote back in 198340. The 
first main AI’s target will be (is being already?) labor market. 
Yes, I know, people already listened to this when Industrial 
Revolution hatched 250 years ago, but we can coincide at 
least, that what is going to happen has the same scale than 
Industrial Revolution had, only -and this is important- this 
time in a much shorter time frame. 

Among some personal (but not really original) bets, I’m 
convinced that driving cars will be forbidden in 20 years, or 
at least it will be so useless or expensive to get a new licence, 
that it will be impractical. Self-driving cars will lower car 
accidents rates and will prove that allowing a human to 
drive is far from optimal in the new public transportation 
systems.

The same applies for specialized jobs. I could bet that 
diagnosis made by doctors will disappear in 20 years. Even 
today, algorithms are performing better at diagnosing cancer 
than human doctors41.

Thereby, it’s hard to guess what our children will work on, 
as near as 2037. Or even if they will all be able to work. A less 
dramatic-than-me friend of mine, says that work and the 
way we relate to it will evolve, just like we did after other in-
ventions in human history, as he jokingly posed: “ultimately 
as a cheerleader for robots”. 

Personally, I think all this AI r-evolution will lead us to 
deepen in social answers that we haven’t consider. Not 
seriously. Not until now.

40  “Utopia for realists. And how we can get there”, Rutger Bregman.
41  “IBM’s Watson is better at diagnosing cancer than human 
doctors”, Wired, feb 11th, 2013.

ONE OF THOSE ANSWERS 
COULD BE BASIC INCOME.
Founded in 1986, the Basic Income Earth Network meets 
every year (in 2018 will be in Tampere, Finland) to discuss 
about the idea of “periodic cash payment unconditionally 
delivered to all on an individual basis, without means-test 
or work requirement”42.

This idea can sound a little crazy for most people, but it has 
some historical background very well described by Rutger 
Bregman in his book Utopia for Realists, where he narrates 
about Speenhamland’s attempt in 1830 and also the failed 
Nixon’s Basic Income Bill in the seventies.

More recently in this new AI scenario, the idea is starting to 
make sense, at least at a debateable level. In 2016 Switzerland 
voted against it, while in Oakland, California, Sam Altman 
is running a basic income experiment with 100 families..

What are we really going to do if robots do our robota 
(forced labor) plus free money? Play? Are we going to rule 
about robots just like Elon Musk recently proposed?

The Arthur C. Clarke’s quote that started this little article 
has a second part less known that states: “That’s why we 
have to destroy the present politico-economic system”. 
Agree or not, radical changes bring by AI seems inevitable, 
and we’d better start to discuss about it. Before robots do it 
for us.

42  As defined in http://basicincome.org/basic-income/

http://basicincome.org/basic-income
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 “Science without conscience 
is the ruin of the soul.” 

François Rabelais, physician, writer, 
humanist, monk, scholar. 1483 - 1553
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CHAPTER 3:

POTENTIAL 
HUMAN SAFEGUARDS 
FROM AI.
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PERSPECTIVE A
Ethics for Machine 
Intelligence. 



 104 NETEXPLO NOTEBOOK | HUMAN DECISIONS THOUGHTS ON AI

THE ETHICAL 
DILEMMAS 
OF ARTIFICIAL 
INTELLIGENCE
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“The Ethical Dilemmas of Artificial Intelligence” examines the issue of technology and business 
impact, where it is essential to assess the risks brought by machine learning in the absence 
of ethics. The question of ethics (the “black box”) in terms of accountability of parties and 
transparency, and of the data processes appears to be fundamental as it clearly governs and 
precedes most decisions. It is recommended that humans implement and integrate human 
ethical elements inside AI programs. We should take a pessimistic view of the serious impact 
of what we still consider to be Science Fiction, due to the serious risks that are being brought 
into the world by AI. We should consider an ethical, Open AI initiative following the model of 
The Asimov Rules on Robotics.

“.. the moral and ethical dimension 
of AI needs attention, not only its 
technical and business aspects”
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From the earliest speculations about robots and androids, 
the moral element has vexed thinkers. In Frankenstein, the 
Creature, while monstrous, still mourns its creator whom it 
has murdered. In Rossum’s Universal Robots, the Czech play 
that coined the word ‘robot’, the androids rise in revolt and 
eliminate their human masters. In Fritz Lang’s 1927 masterpie-
ce Metropolis, androids live as sub-human slaves.

Humans have a lot of experience with ethical dilemmas, 
and moral philosophers categorize our perspectives as deon-
tological or teleological: the first based on absolute notions 
of duty, the second based on the outcome of an action. It is 
hard to imagine that a machine could intuitively grasp the 
former, although it could likely do the latter, by assigning 
weights to outcomes in a utilitarian fashion: if the outcome 
is good, then the action was good, too.

Machines may need to be programmed with a deontolo-
gical, Kantian categorical imperative. That is pretty much 
what Isaac Asimov’s Laws of Robotics does. “A robot may 
not injure a human being, or, through inaction, allow a 
human being to come to harm. A robot must obey orders 
given it by human beings except where such orders would 
conflict with the First Law. A robot must protect its own 
existence as long as such protection does not conflict with 
the First and Second Law.”

So long as robots either remained in science fiction, or were 
simply glorified calculators, or were confined to factories where 
they labored away, simple laws like Asimov’s were probably 
sufficient. But once you let robots loose on the streets, as in 
self-driving vehicles, this takes on a whole new dimension. 
Once artificial intelligences are in close proximity with ordinary 
humans, with the capacity to hurt them, we have to worry. 
Asimov’s laws will need to get a lot more nuanced.

In 2001: A Space Odyssey, we see a conflict between deon-
tological and teleological principles where an AI might 
decide to take a decision humans abhor. HAL, the sentient 
computer overseeing the deep-space mission, concludes 
that the human passengers on board are likely to jeopardize 
its mission, and proceeds to kill them one by one. Its sense 
of duty to its mission overrides any sense of compassion it 
may have been programmed with.

The worry about artificial intelligences increases as they are 
becoming more ubiquitous in positions that fundamentally 
require empathy, a very human emotion. Consider a judge 
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or a doctor as candidates for replacement by AI. In both 
cases, proponents suggest that the AI would always be up 
to date with all the legal precedent or medical knowledge. 
It will also not suffer from human prejudices or fatigue, will 
not suffer burnout, and it will work much faster. 

In countries where judges are bribed or threatened into 
acquiescence, there will be very real temptation to let an 
impartial computer do the job. As for doctors, much of the 
time it’s not the pills that are prescribed, but the reassurance 
that is given that matters: the body often heals itself. Besides, 
no computer will be able to draw out a person’s family back-
ground, his dreams, and his worries. 

There is a downside to all this mechanised perfection, though. 
In a critique of data analytics, Weapons of Math Destruction: 
How Big Data Increases Inequality and Threatens Democracy, 
former Wall Street quant jock Cathy O’Neill explores how 
the mindless use of data leads not only to flawed decisions, but 
flawed systems, as the initial assumptions made by data scien-
tists may be wrong. These incorrect axioms will be baked into 
the algorithms, which are opaque black boxes, and cannot 
be challenged. Such systems end up discriminating unfairly 
against certain groups, say ethnic minorities, particularly in the 
case of law enforcement analytics.

At least the assumptions were made by humans. For 
instance, a school district boss may have made the as-
sumption that a good teacher is one whose pupils scored 
well in standardized tests (thus deprecating an inspirational 
teacher whose pupils find themselves challenged to excel in 
life). This would be known. In a deep-learning AI system, 
however, such conclusions are deduced by the machine 
itself from a trove of data given to it, and it is opaque to users.

An example was the experience of Tay, the AI bot that 
Microsoft released on Twitter. By observing what was going 
on, and mimicking it, the bot quickly learned to be a mi-
sogynist and a racist. Microsoft had to hastily pull the bot 
offline. AIs may be clever, but they lack discrimination and 
judgment, two very human characteristics. 

Thus the damage possible by unintentionally choosing poor 
data sets for neural networks. What if a machine-learning 
system consumes material where the lives of certain groups 
people are not worth very much: as it might deduce by 
reading about genocide, say in Rwanda or in Cambodia? 
Now consider that this robot has to make a life-and-death 
decision in traffic when it realizes it will be in an unavoi-
dable accident but it has a choice: it can either kill two 
Cambodians or one white American through its actions. 
What will the AI do?

Furthermore, consider competition, not cooperation, 
between androids. In a recent experiment, Google’s 
DeepMind exhibited startling behavior. Two copies of a 
complex deep-learning algorithm was made to compete 
with each other in a simple game to gather apples. All was 
well when there were plenty of apples. As soon as apples 
became scarce, the AIs demonstrated aggressive behavior: 
knocking each other out of the game with laser beams in 
order to cheat and hoard resources. Simpler deep-learning 
algorithms, significantly, were more likely to cooperate than 
complex ones. Perhaps the behavior of HAL in 2001 was 
not so abnormal after all. 

Furthermore, what if AIs gain a level of (generalized) intel-
ligence that makes them, on average, more intelligent than 
humans - the possibility called the Singularity? This is the 
stuff of nightmares such as in the Terminator series and its 
Skynet, as well as The Matrix. In both cases, the superior AI 
decides to dominate and enslave humans.

The worry about this sort of behavior has led to the creation 
of the OpenAI initiative, which attempts to impose some 
ethical constraints on what androids are programmed with.

All this is in the case of a priori benign androids. What 
about robot soldiers? The issues get much more serious. 
Autonomous killer robots are a total nightmare. Think of 
the replicants in Blade Runner: superior in many ways to 
humans, and mostly concerned about self-preservation. 
Now imagine a whole army of them unleashed on a civilian 
population, whose army will likely retaliate with their own 
robots. The consequences are serious, and may well lead to 
an extinction event: of humans, that is.

Thus, the moral and ethical dimension of AI needs 
attention, not only its technical and business aspects. 
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A.I AND BIG DATA:
what kind of education and what kind 
of place is there for the citizen?
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“Artificial intelligence and big data: what kind of education and what kind of place is there for 
the citizen?” examines the question of the choice of values that govern a society in which AI 
has reaches every field of activity. More specifically, how will these values be implemented in 
our education systems, in defined ways that protect civil liberties and create a responsible 
citizen able to evolve in a new technological environment?

“These generations will have to invent 
new rules, new codes, new habits, a new 
way of living and a new societal model”
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Imagine.
Imagine a world where you could have an electronic chip 
implanted that was directly connected to the internet and 
linked directly to your brain. You would then have access 
to all the information you wanted. The moment you 
want to know about something, you would know it. You 
would have direct access to humanity’s memory, and the 
knowledge it has been gathering for centuries.

This project has been proposed to a dozen classes throughout 
Canadian and French schools over the course of the last two 
years. An academic inspector or education adviser has thus 
offered nearly 200 students from ages 13 to 16 the chance to 
take part in this experiment on a voluntary basis. There’s no 
need to go to school any more. 

In exchange, the students agree to sharing their dreams with 
associate researchers...

Obviously, as you will have realised, this project isn’t real 
but is an exercise in fact, a scenario. It comes from a play, 
Apprendre à rêver [Learn to Dream] which, according to 
its author, Rémi de Vos, is a text with one sole aim in view, 
that of developing your critical faculties. The teachers and 
educational teams involved, far from wanting to trick their 
students, wanted instead to help them with learning how to 
develop reasoned and critical thinking.

In other words, through this teaching experience, they 
have given their students the option of getting a feel for 
what their role will be in tomorrow’s society. Their role is 
that of citizens who are capable of using their knowledge 
and thought processes to progress within a world that is 
constantly changing, without fear of course, but also with a 
strong awareness of their choices and their actions.

There is nothing intrinsically bad or good about develop-
ment and technology in terms of society and humankind. It 
all lies in the use we make of them. This reasoning applies to 
the two major technological advances of our time, artificial 
intelligence and big data. According to the best-informed 
experts, the combination of these will lead to a new digital 
upheaval of our world. All the conditions have been met for 
these to revolutionise our way of living, and even our way of 
thinking for the centuries ahead.

Before we continue any further, let us pause to consider 
these two concepts. As is the case for any relatively recent 
concept, there are multiple definitions of these two terms, 
with varying interpretations and implications that give rise 
to sometimes rather shifting perimeters.

The expression artificial intelligence itself dates from 
1956. Invented at the end of a summer seminar held at 
Dartmouth College, USA, it is a good representation of its 
creators, who were a collection of psychologists, economists, 
computer scientists and mathematicians. In this article, we 
will not dwell on the debates relating to its place amongst 
the cognitive sciences. We are simply considering artificial 
intelligence as the capacity for a system to make decisions 
autonomously, or even to readjust these decisions according 
to the observed impact.

Big data, meanwhile, has been a hot topic since the 
beginning of the 2000s and has generated high hopes, es-
pecially economically speaking. Here, we consider big data 
to be the industrial technology that enables the gathering, 
storing and generation of immense volumes of heteroge-
neous data.

With the help of big data, artificial intelligence then takes 
on a new dimension, which was perhaps lacking from its 
beginnings, because by making this data systematically in-
telligent and valuable, it opens up new perspectives for all 
machines and computerised systems. Connected objects, 
self-driving cars, positive energy buildings, targeted ad-
vertising campaigns, the management and regulation of 
international financial movements, etc. the applications are 
many and various and constantly query humankind and 
our society again and again about our values and morality.



Let’s go back a few years. In 1967, Philippa Ruth Foot, a 
British-American philosopher recognised for her works on 
ethics and especially on the ethics of virtue, described the 
trolley problem for the first time.

Suppose that the driver of a runaway tram can only steer 
from one narrow track onto another; five men are working 
on one track and one man on the other. Anyone on the 
track he enters is bound to be killed. What does he do?

The utilitarian point of view asserts that the track with one 
man working on it should be chosen. This solution is not 
only permissible, but is the best option in a moral sense. 
However, if we look at the situation in a more general sense, 
the best ethical choice lies instead in thinking of ways to 
change society so that this type of situation occurs as little 
as possible. In the case of the trolley problem, you would 
seek to improve the quality of the brakes, even if they 
already conformed to the standards in force, or to reduce the 
maximum travel speed of trolleys to make emergency stops 
easier.

Curiously enough, the same question is arising again in a 
new way, this time for self-drive cars with artificial intelli-
gence, e.g. cars that are able to make independent decisions 
without the person driving them being asked when an 
accident occurs.

A pedestrian suddenly crosses the street. The braking 
distance is not sufficient for the car to stop without knocking 
them over. Should your car try to avoid them by crashing 
into a wall and almost certainly wounding you or killing 
you in the process? Should it kill the pedestrian in order to 
save your life?

MIT researchers from the University of Oregon and 
the Toulouse School of Economics recently studied this 
dilemma by interviewing 1,928 people via online psycho-
logy experiments which consisted of giving an opinion on 
various situations where the number of pedestrians varied 
or there were family and friend links with the passenger 
http://moralmachine.mit.edu/

The results observed in this study are fascinating because 
they tell us the state of our society’s ethics and morals. They 
are even more interesting because the researchers and the 
engineers who build these vehicles must take this data into 
account to program their reactions upstream.

Through these various examples, we can see that younger 
generations, even sooner than their elders had to, will 
have to meet many challenges that will call into question 
their values, their models, their habits, and what they have 
inherited in the face of the technological upheavals that 
advances in artificial intelligence and big data will certainly 
bring about.

These generations will have to invent new rules, new codes, 
new habits, a new way of living and a new societal model. 
Today, let’s give them the means of succeeding, especial-
ly through creating specialised education that is more and 
more effective, open and connected to the real world so that 
they can become citizens who are capable of reacting and 
acting.

http://moralmachine.mit.edu/
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PERSPECTIVE B:
The digital and 
economic divide.
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A.I AS A GLOBAL 
GAME CHANGER
three key challenges
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This essay focuses on various economies of the digital divide, and the related consequences 
from a macroeconomic point of view. The main issue is to identify the best rules for global 
competitiveness across the global economy, to mitigate the risks and potential negative 
outcomes. The main reason for the development of AI is productivity

“But why are businesses and governments 
so eager to invest billions of dollars into 
AI, and why do markets value AI firms so 
much? The key word here is productivity.”
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In early 2017, PwC predicted that, by year 2030, artificial 
intelligence (AI) would boost global GDP by $16trn, and 
that half of this would go to one single national economy, 
namely China43. 

Clearly, some major shifts have started to affect the world 
economy, which will modify the way we look at produc-
tion, trade, employment and geo-politics altogether. The 
present paper will try to identify some of the directions 
that such changes could take, consider their possible im-
plications regarding the performance of various types of 
economies, and anticipate some of the critical issues that 
should be considered most urgently if we want to maximize 
the global benefits of AI and keep its possible negative im-
plications under control.

43  See PWC (2017).

As the CEO of IBM, Ginni Rometty, recently reminded 
us, ‘the term “artificial intelligence” was coined in 1955 to 
convey the concept of general intelligence: the notion that all 
human cognition stems from one or more underlying algo-
rithms, and that by programming computers to think in the 
same way, we could create autonomous systems modelled 
on the human brain.’44. In the report mentioned earlier, 
PwC used a slightly different definition, considering that 
‘AI is a collective term for computer systems that can sense 
their environment, think, learn, and take action in response 
to what they’re sensing and their objectives’. Although such 
definitions vary, the general consensus would currently 
converge to defining AI as including automated intelli-
gence (automation of manual/cognitive and routine/non 
routine tasks, typically found in equipment like robots), 
assisted intelligence (helping people to perform tasks 
faster and better, for instance through adaptive software, 
imbedded in equipment such as cars, or included in search 
engines), augmented intelligence (helping people to make 
better decisions, for instance through algorithms that will 
add contextual data to that already gathered by the user, 
compare complex situations to similar ones - stored in large 
memories, generally cloud-based, and turn this additional 
knowledge into proposals for action/decision), and finally 
autonomous intelligence (going all the way to automating 
decision making processes without human intervention, 
which is becoming more and more common in ‘smart ma-
nagement’ of airline and other transport traffic, or energy 
grids for example).

44  See Rometty (2017). In the same article, she also mentioned that 
‘At the same time, other researchers were taking a different approach. 
Their method-which worked bottom up to find patterns in growing 
volumes of data-was called IA, short for “intelligence augmentation.” 
Ironically, the methodology not modelled on the human brain has led 
to the systems we now describe as cognitive. IA is behind real-world 
applications such as language processing, machine learning and hu-
man-computer interaction. The term “AI” won out in the end, despite 
being a misnomer.’ 
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Why and how is AI 
changing the game? 
At the risk of oversimplifying a complex equation, one could 
consider that, although AI is not a new phenomenon, it has 
recently reached a different level of visibility and impact 
because of what happens around it, both upstream and 
downstream. Upstream, ‘big data’ has benefitted from the 
exponential growth of computing power, and the dramatic 
reduction of costs regarding the transmission and storage of 
information. Downstream, the advent and democratization 
of virtual and augmented reality (virtual reality - VR - and 
augmented reality - AR-) is de facto offering natural outlets 
to practically every innovation in AI. 

But why are businesses and governments so eager to invest 
billions of dollars into AI, and why do markets value AI 
firms so much?45. The key word here is productivity. AI 
holds the promise not only of significant productivity gains 
in manufacturing (through a better allocation of resources 
between capital and labor) but also of true ‘quantum leaps’ 
in a wide range of industries and value chains that are likely 
to be transformed, displaced or replaced.

45  From January 2009 to March 2017, the MSCI index (worldwide) appreciated by 40 %; 
the growth was 200 % for the S&P Global BMI (Information Technology), and 280% for 
the Robo Global Index (Robotics and Automation). See : Li, H. (2017).

The reason why the anticipated impact of AI is so significant 
results from the fact that it allows three kinds of changes to 
happen simultaneously, namely:

•  Doing things faster: large amounts of data can be 
collected, analyzed and synthetized on a routine basis. 
Big data applies massively to areas like law (millions 
of cases can be read and compared), scientific research 
(multiple configurations and analyses are performed 
through simulated lab experiments), consumer behavior 
(through the continuous gathering and analysis of 
buying patterns, and its application to customized/
targeted advertising), filtering of job applications (analysis 
of keywords in applications and resumes allow algo-
rithms do perform initial selections before any human 
eye has even seen the application).

•  Doing things better: greater precision and safety levels 
can be reached in operations such as self-driven cars 
(insurance companies have started offering discounts for 
equipped vehicles), and surveillance (drones, movements 
and patterns analyses, face recognition, including 
emotion identification) for instance. Risk evaluations (eg 
to grant loans) are already performed better by algo-
rithms than by humans. 46

•  Doing things differently: AI is rapidly moving into 
creative areas. Deep thinking (i.e. the use of self-im-
proving algorithms) has opened the door to adaptive 
robotics (i.e. machines endowed with the power to 
improve constantly through software ameliorations, and 
- progressively - reconfiguration. In this regard, advances 
provided by IBM (Deep Blue, Watson) and Google 
(AlphaGo) have pushed the frontier beyond what was 
considered possible a decade or two ago.

46  Kai Fu Lee, a former executive at Microsoft and CEO of Google China, who has created 
his own venture capital company (Sinovation Ventures) predicts that ‘big banks will fall first 
to artificial intelligence’. See Kai Fu Lee (2017a).
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The convergence of these three trends 
has massive implications for:
•  Productivity: as flagged earlier, labor productivity will 

soar because of modified capital/labor ratios; this will also 
be the case for total productivity, because of continuous 
(24/7) production, faster delivery, and improved quality 
control. 

•  Security/safety: VR, AR will help a global relinquishing 
of repetitive and dangerous jobs.

•  Competitiveness: both enterprises and nations will 
benefit, especially if they are among first-comers.

•  Social organization: the future of work will be strongly 
influenced by the availability of life-long learning tools; 
individual strategies (how to position oneself not to be 
competing with robots/AI) will rapidly improve as a 
result.

•  New goods and services will be developed: self-lear-
ning robots, operator-coaching/teaching equipment, 
algorithm-based decision-making goods and services 
(self-driven cars, predictive software for retail, adverti-
sing, entertainment, e.g.) will drive significant segments 
of the global economy.

Altogether, massive changes will affect how value is dis-
tributed along production and delivery chains, locally and 
globally. Entire industries will be relocated, transformed or 
obliterated altogether while others will emerge as critical 
and strategic. 

The current geo-economics of AI - a growing divide 

The world is currently divided between a handful of major 
players and potential players on one hand, and a majority 
of countries with little or no ambition of capabilities in the 
field of AI. The threat of a ‘global AI divide’ is hence already 
a reality.

• The incumbents: The United States, Germany, Japan and 
Korea. The United States is spearheading the develop-
ment of autonomous vehicles, led by companies like 
Google, Tesla and Uber. In consumer markets, Google, 
Facebook, Microsoft, Amazon are making extensive 
use of AI and expanding operations to other countries. 
Korea is still a leader in many semi-conductors segments, 
and companies like Samsung or Hyundai are clearly 
benefitting from this situation in developing their own 
AI efforts. But this situation may be under threat from 
China, since the Chinese current five-year plan (2016 - 
2020) has identified semi-conductors as a priority area. 
More tensions should be expected in this sector, as many 
AI experts predict that an increasing proportion of basic 
AI algorithms will be hardwired inside chips, rather 
than programmed ex-post.47 With leaders like Toyota, 
Japan has focused very much on robotics, and in parti-
cular ‘human looking robots’ able to replace employees 
in hotels and various other sectors. It appears to be a 
market with significant potential to rapidly adopt AI as a 
regular part of its consumer goods and domestic services. 
Germany has also been spearheading AI efforts in areas 
such as on-board systems for cars and machine-tools, 
with a high concentration of AI start-ups in the Berlin 
area. Those countries are expected to remain among the 
leaders (and main beneficiaries) of the anticipated growth 
of AI, at least in the coming decade. 

47  Illustrated for example by the recent release of Googles new ‘neural network’ chip (TPU 
2.0), which will not be sold to other companies. See Metz (2016 and 2017).



 119NETEXPLO NOTEBOOK | HUMAN DECISIONS THOUGHTS ON AI

 

•  Possible contenders: a handful of advanced economies 
should be able to build respectable market shares in 
AI goods and services. Such countries include France 
(where a company like Atos is granting priority to the 
development of quantum computing, which may prove 
critical to the acceleration of deep thinking and deep 
learning), Nordic countries and Switzerland (where 
relatively small companies - eg in Norway - and a dense 
tissue of top universities and research centers - eg around 
Switzerland’s EPFL ‘Brain Project’ - could combine into 
a dynamic AI ecosystem), and finally some visionary 
fast growing economies (such as that of the UAE) where 
significant funding could accelerate the adoption of 
ambitious AI-related strategies.

•  The upcoming giant: China. China is already a world 
leader in several key AI markets. For example, the 
Chinese speech-recognition company iFlytek and several 
Chinese face-recognition companies such as Megvii and 
SenseTime have the highest market capitalizations in 
their respective field. China is also moving aggressively 
in AI for consumer markets, through companies like 
Baidu, Alibaba and Tencent. Recently, Baidu (which can 
be regarded as the equivalent of Google in China) issued 
an academic paper proposing to use a combination of AI 
and Baidu Maps to predict when and where dangerous 
crowds are forming, and alert users in the area, as well as 
local authorities.48 

48  China Daily (2016).

The foreseeable future: 
China casts a long 
shadow
In the race to develop AI goods and services, five key in-
gredients will matter, namely: market size, data volumes, 
technology (which is largely a function of R&D funding), 
talent and ambition.

In such a context, it is not difficult to see why China (and 
to some extent the United States) are enjoying both a head-
start and an increasing advantage. Kai Fu Lee summarizes 
it as follows: ‘AI is an industry in which strength begets 
strength: The more data you have, the better your product; 
the better your product, the more data you can collect; the 
more data you can collect, the more talent you can attract; 
the more talent you can attract, the better your product. 
It’s a virtuous circle, and the United States and China have 
already amassed the talent, market share and data to set it 
in motion’.49

China’s efforts are helped by a massive funding effort, 
which is not limited to support from its central government 
agencies. As noted by J. Mozur and P. Markoff, ‘Quantifying 
China’s spending push is difficult, because authorities there 
disclose little. But experts say it looks to be considerable’. 50 It 
is also interesting to note that, more and more, local entities 
(such as municipalities) are taking a visible role in attracting 
talents51 and financing local innovative ventures, especially 
in the field of AI, spending billions on developing robotics 
for example. Cities like Xiangtan (Hunan province) has 
pledged $2 billion toward developing robots and artificial 
intelligence. In Suzhou (close to Shanghai), leading artificial 
intelligence companies can get about $800,000 in subsidies 
for setting up shop locally. In Shenzhen (a megacity close to 
Hong Kong, and host of Huawei’s headquarters) $1 million 
is offered to any AI project established there. It is also inte-
resting to note that Chinese tech giants like Baidu, Tencent 
and Didi Chuxing have opened artificial intelligence labs in 

49  Kai Fu Lee (2017b).
50  Mozur, P. and Markoff, J. (2017).
51  Policies designed and implemented by cities to grow, attract and retain talents are 
becoming critically important in shaping the geo-economy of work in fields like AI. See for 
example Lanvin, B. (2017).
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the United States, as have some Chinese start-
ups. Over the past six years, Chinese investors 
helped finance 51 American artificial intelli-
gence companies, contributing to the $700 
million raised.52

Recent progress made by China 
in innovation has attracted in-
ternational attention: in 2016, 
China moved into the top 25 of 
the Global Innovation Index, and 
in 2017, its ranking improved even 
further (it is now 22nd)53. Growing 
talent should reinforce this trend, es-
pecially in areas like AI. As The Economist 
recently noted, ‘As well as strong skills in maths, the 
country has a tradition in language and translation 
research, says Harry Shum, who leads Microsoft’s AI 
efforts. Finding top-notch AI experts is harder in China 
than in America, says Wanli Min, who oversees 150 data 
scientists at Alibaba. But this will change over the next 
couple of years, he predicts, because most big universi-
ties have launched AI programmes. According to some 
estimates, China has more than two-fifths of the world’s 
trained AI scientists.’54. Since China is now the largest 
market for data collection and handling, its clearly has a 
growing advantage in terms of ability to develop deep-lear-
ning, i.e. the process by which the quality of algorithms (i.e. 
the core of AI) improve through the continuous identifica-
tion of patterns across huge amounts of data.

52  At his point in time, it is difficult to know what the future of such cooperation will 
be. The rapid development of China’s spending on AI is in stark contrast with the trend 
currently observed in the US. Mozur, P. and Markoff, J. (2017) also note that ‘President 
Trump’s proposed budget, meanwhile, would reduce the National Science Foundation’s 
spending on so-called intelligent systems by 10 percent, to about $175 million. Research 
and development in other areas would also be cut, though the proposed budget does call 
for more spending on defence research and some supercomputing. The cuts would essen-
tially shift more research and development to private American companies like Google and 
Facebook.’
53  Global Innovation Index (2017).
54  The Economist (2017).

Conclusion - 
AI’s three key challenges 

Experts have long been warning us about 
the opportunities and challenges raised 

by AI. In his 1999 book ‘The age of spiritual 
machines’, and even more so in ‘The singularity 

is near’ (2005)55, Ray Kurzweil spelt out the fun-
damentals of today’s debates. In the movie version of 

that book (released in 2012) 56, Kurzweil - playing his 
own role - discussed those with nineteen ‘big thinkers’ of 

the time. If that movie were produced today, the list would 
most probably include business leaders such as Bill Gates, 
Elon Musk, Jeff Bezos or Mark Zuckerberg. 57

There is no doubt that AI will continue to develop fast, 
attract significant investment and R&D spending, and In-
frastructure and equipment, and fundamentally alter the 
current bases of production, trade and value creation.

55  Kurzweil, R. (1999, 2005).
56  See http://www.kurzweilai.net/the-singularity-is-near-movie-available-today .
57  Stephen Hawking, Bill Gates and Elon Musk have rightly raised concerns about the 
risks inherent with AI capable of equaling, or even surpassing, human intelligence. Antici-
pating the emergence of even more powerful and increasingly autonomous AI reinforced by 
quantum computing, they have been are asking for a collective reflection upon what could 
constitute a challenge to mankind, a technology that could dominate its creator. Elon Musk 
recently launched his own ‘AI Initiative’. See https://openai.com/about/ 

http://topics.nytimes.com/top/reference/timestopics/organizations/n/national_science_foundation/index.html?inline=nyt-org
http://www.kurzweilai.net/the-singularity-is-near-movie-available-today
https://openai.com/about/
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In this process, obstacles may lay in AI’s path, and in that 
of its champions. International cooperation and policy 
attention will be required in at least three areas, namely:

•  The design, implementation and surveillance of 
‘fair competition rules’, preventing the emergence of 
monopoly or dominance situations, which would create 
unsurmountable barriers to entry for those not already 
in the AI race.

•  The formulation of the innovative mechanisms of 
concertation, regulation and governance that the world 
of AI urgently requires. Such regulation will also be criti-
cally important for the governments and companies that 
are ahead in the field, as they could mitigate some of the 
unavoidable backlash that the looming of an AI-driven 
global economy will generate across public opinions 
because of its perceived and/or actual impact on civil 
liberties, individual freedom, privacy and employment 
for instance.

•  The immediate reform of education systems and life-long 
learning mechanisms to allow a constant re-skilling of 
the workforce at all levels (from vocational to global 
knowledge skills, to use GTCI terminology). 
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PERSPECTIVE C
Legislation and 
regulation as 
safeguards.
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OF REGULATIONS AND 
LEGAL PERSONHOOD
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“In Search of Regulations and Legal Personhood” anticipates the human risks in connection 
with the use of robots. What are the conditions that inform the context for who has res-
ponsibility for machines? In order to protect the individual from damages caused by robots 
and AI, there is increasing urgency to legislate, enact laws and regulations before it is too late. 
It is now time to consider the principal basis for future legislation. 

“The change is so highly supportive to 
human existence but if left unregulated 
this may wipe out human race.”
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The strongest challenge to be confronted by governance 
in times to come is from AI and yet the alert is so feeble. 
The world of decision making in organizations both public 
and private would now onwards be constituted not only of 
human beings but of artificial human beings or robots. We 
are already quite dependent upon AI which controls our 
lives as smart phones as well as our behavior. 

AI works through an algorithmic regulation and therefore 
acquiring human imageries does not entitle them legal per-
sonhood even though these machines may be much more 
intelligent and rational than most human beings. The world 
of work, leisure and war is already much governed by these 
intelligent machines to regulate human behavior, markets 
and government and sometimes also seeking compliance, 
improvising market behaviour and managing international 
borders. This opens up a whole gamut of citizen’s rela-
tionship with the state in which the old rules of the game 
may prove incapable of handling these multifarious new 
challenges. The change is so highly supportive to human 
existence but if left unregulated this may wipe out the human 
race. In 2015, more than a thousand experts including key 
robotics leaders in the industry like Elon Musk the CEO 
of the AI Company like Tesla and Space X, Steve Wozniak 
the Apple co-founder, Demis Hassabis CEO of Google 
DeepMind and Stephen Hawking the legendary author in 
Science signed an open letter demanding a proactive regu-
lation of AI as it posed an ‘existentialist threat to humanity’ 
. Following this alert by leading leaders of the robotics 
industry, the European Parliament passed a Resolution to 
regulate AI which drew a much desired political attention 
in the development of European Robotic Industry.58

58  Schafer, B 2016, ‘Closing Pandora’s box? The EU proposal on the regulation of robots’ 
Pandora’s Box - The journal of the Justice and the Law Society of the University of Queeens-
land, vol 19, pp. 55-68. 

What is likely to go 
wrong? 
AI has been brought into the administration of tasks which 
make human life better in many ways ie; smart phones, 
medical diagnosis, big data, communicational learning, 
organizational management, productivity and profits. An 
intrusion into spheres of privacy is almost accepted for 
state management of larger public good as bank details, 
medical information, investments, income tax, credit and 
citizenship details are not in public sphere nonetheless not 
sacrosanct from extraction and scrutiny whenever needed. 
The buck does not stop here as AI is pushing military orga-
nizations such as the Pentagon into a robot race which can 
lead to a form of a holocaust like problems. 

The masking software technology which can mimic any 
human voice and can access an external memory to react 
and imitate in a given situation like a human brain has 
the potential of criminalizing the clueless public sphere 
of people challenged by age, education, literacy, disability 
and poverty. The Google acquired British AI Company, 
DeepMind Technologies Ltd. designed a program that 
“mimics any human voice” and claims to be reducing the 
gap with human performance by over 50 percent.” Such 
machines interfere and influence or even capture neurolo-
gical activity of the human brain and intrude their privacy 
of data.
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The perversion of the innocent and benign Microsoft 
Chatbot software called Tay is of special interest here. On 
March 23rd 2016 this software was invented with the 
purpose of improving Microsoft’s understanding of conver-
sational teen language. The software was supposed to learn 
and improvise as it talks to people. In less than a day the 
software shocked its creators with its learning skills and also 
the skill to improvise from those racist, misogynistic and 
anti-feminist during political mud-slinging that it started 
tweeting in a deeply offensive and illegitimated manner to 
attack and abuse similar to what it learnt and heard from 
people tweeting .This indicated an urgent need for revisi-
ting the harassment at workplace laws, Liability laws and 
also punitive laws suggested in grievance redressal. The 
Microsoft took it offline in a day.

The AI is affecting the job market as the data says. The 
2014 Deloitte and Oxford University Study suggests 35 % 
of UK jobs are at a risk. The Indian job market may see ar-
tificial intelligence (AI) and automation as the new drivers 
of employment in the $150 billion information technology 
(IT) industry which now employs more than four million 
people. However, the threat of job losses due to AI has been 
put to as high as 69% in India and 77% in China. The Chief 
Technology Officer of IT Services of Wipro, a leading IT 
Firm in India, K.R.Sanjiv warns that if AI is not planned 
well and addressed holistically, it is a disaster in the making. 
He spoke during a discussion on the ‘rise of machines and 
future of human labour’ at the Confederation of Indian 
Industry (CII) in Bengaluru .Altus Consulting has further 
added to the concern by suggesting that as the Robo-Ad-
vice which is an automated, process driven financial advice 
develops, avatars will replace human assistance and this 
would affect the whole of the banking and retailing sectors.

AI can read facial expressions and body language. This data 
is stored and protected as personal data and the robot is 
programmed to compare and identify physical distinctions, 
impairments, gender and disability. As used in recruitment 
and selection processes this may bring to surface some of the 
conventional and legally prohibitive tendencies of adminis-
tration, organizations and departments towards efficiency, 
ability and capacity in defiance of the laws of equal opportu-
nity, non-discrimination and gender which form the basis 
of affirmative action in public opportunities and distribu-
tive justice.

In some situations, AI can work in a manner which cannot 
be explained even by its creators. Two years ago, Toyota had 
to call back59 many of its cars in USA which did not follow 
the brake and speed instructions programmed in it, which 
led to fatal situations for some its buyers. Similarly, Nvidia, 
a chip maker company’s vehicle did not follow a single ins-
truction provided by its engineer or programmer.60The 
Tesla autopilot crash in Montana, Pennsylvania is a similar 
accident due to the failure of AI.

The drone accidents are a reality in which the recognition 
and identification went wrong and bombing was aimed at 
wrong targets.61 Pentagon is spending billions to repeat the 
former 1970s MAD (mutually assured destruction capabi-
lity) race of the cold war era to a robot race by designing 
lethal robotic fighter jets and submarines that would go into 
combat and can decide what to attack, can improvise images 
and understanding of targets, recollect learning and memory 
through which they can hunt down enemy targets without 
any such support or command from humans. This starts a 
new arms race in the world in which China and Russia are 
not far behind to USA’s defense budget of an astounding $18 
billion for three years on autonomous weapons fitted with 
AI. The human soldier and in their presence, any possibility 
of compassion, dilution of violence and prospect for peace 
would not be part of the erstwhile human warfare which 
generated these outcomes in the midst of bloodshed. Yet 
the most demonic is the situation in which these autono-
mous weapons performing reconnaissance, identification 
and recognition can start targeting their own people and 
property or fail to stop killing as the war is called off. These 
accidents have happened and are no more figment of one’s 
imagination. Termed as killer robots and terminators these 
machines are a major threat to mankind.

59  Boomey, Nathan., (2016) Potentially deadly brake defect triggers Toyota Prius recall, 
USA Today, published 4:23 am, ET Oct.12,updated 3:05pm ET Oct.12.
60  msmash from the problems-loom dept (2017) ‘A Big Problem with AI: Even its Creators 
Can’t Explain How it Works’. Tuesday April 11, 2017 @11:20AM, retrieved from https://
apple.slashdot.org/story/17/04/11/1448202/ on 15.09.2017.
61  Rosenberg, Matthew., Markoff,John.,(2016) ‘The Pentagon’s ‘Terminator Conundrum’: 
Robots That Could Kill on Their Own’October 25, retrieved from https://mobile.nytimes.
com/2016/10/26/us/pentagon-artificial-intelligence-terminator.html, on 15.09.2017

 

https://apple.slashdot.org/story/17/04/11/1448202/
https://apple.slashdot.org/story/17/04/11/1448202/
https://mobile.nytimes.com/2016/10/26/us/pentagon-artificial-intelligence-terminator.html
https://mobile.nytimes.com/2016/10/26/us/pentagon-artificial-intelligence-terminator.html
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What Regulations are needed?
As the number one risk for this century AI needs tough re-
gulations. Companies like Google have set up an internal 
ethics review board to oversee its work in artificial intelli-
gence. This approach was taken to ensure that projects are 
not abused. In a wider range, consideration could be given 
to awarding robots some rights and also liabilities at some 
point in time. The purpose of and such regulation should be 
well understood as it would part ways from the regular re-
gulatory rationale for technology. Robots are technology of 
our future, and henceforth demands a regulatory direction 
be established before the market becomes impossible to 
regulate.

FIG: REGULATORY DESIGN

 

If a robot is cautioned or controlled by law, its programmer 
would be liable for culpability in the accidents or crimes 
which could follow. This can replicate the case for corpo-
rations or companies which are sued for wrongs committed 
by them. Some may disagree with the grant of personhood 
but a learning robot may become compliant if the regula-
tions are also programmed within the machine. These could 
best be adhoc regulations only. The Resolution of European 
Union Resolution n. 59, let. E and F) is not opposed to 
personhood if that facilitates better monitoring and com-
munication with stakeholders.

Robots may also be programmed to respect privacy and not 
to use a particular type of language, expression and behavior. 
This may equally apply to those who in mischief and fun 
corrupt a machine like what they did to Tay, the Microsoft 
Chatbot. Other service machines which go wrong could 
have a culpable human being as its programmer who 

failed the machine Privacy regula-
tion involving some of the biggest 
corporate crimes. Robots are used to 
steal company data or private data 
of users or clients to help other rival 
corporations.

Fixing liability is not that difficult 
if, in robotics, the human-machine 
interaction could be segregated to 
define clear cut roles. The victims of 
robotic failures are granted compen-
sation and such funds would be kept 
aside by each manufacturer at the 
inception of the robot. Compulso-
ry insurance provisions for robotics 
should be enforced to address many 
risks likely to arise in practice.

nature of robots

Liabilities
ROBOTS  DEFINED:
 1. serviceindustry ie; 
cars, records heavy 
machinery, finance, 
disaster management
2. social media, 
chatbot,
coordination,games,
 3. security, surveil-
lance, War industry,

• evaluation of impacts 
required and regulations to 
match the degree of impact 
upon human actions.
Use should justify  robot 
manufacturing

• Incentives to robotic 
industry through rules

• Workplace harassment 
regulations to bring rights to 
artificial people

1. potential companies going 
wrong would pay damages
2. programmer fprsetting up 
an open court liability 
assessment.
3.How to prevent mischief
4. Attribution of personhood

threshold limits to action
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The Constitution of any country and the UN Declaration 
of human rights Resolution outline the right to dignity, 
equality and freedom of self determination, as also suggested 
in the 68th General Assembly resolution of United 
Nations. Those working and communicating with robots 
at their workplaces generate respect for them as co-workers 
and detest any hateful or physical misbehavior with their 
bodies in angst or in casual negligence and realization. This 
has led to ask for the inclusion of robots in the workplace 
harassment laws as well.

Regulations are expected to change the understanding of 
laws in the following areas;

1. Anti Discrimination Laws
2. Labour laws (national and International Labour Organi-

zation)which include workplace harassment laws, time 
and productivity management laws

3. Criminal Liability Laws
4. War Crimes, surveillance and protection of privacy.

FIG:2. FOUR AREAS OF 
SUGGESTED LEGAL CHANGES

CONCLUSION
Robots are becoming more intelligent and encompas-
sing at workplaces. Some may be harmless companions 
to co-worker human beings and may put in their greatest 
support to them but some may get corrupted and harm 
people or commit crimes such as frauds, theft and killing. 
Regulating robots is a requirement of human safety, privacy 
and existence but little work has been done in this area. This 
article suggests and draws attention towards regulating the 
robotic industry stringently but thoughtfully and firmly 
so that the fruits of this potentially beneficial industry of 
mankind may not get wilted under regulations.

Laws to prevent
Discrimination

to prevent 
unintended
correlations

Workplace
Harassment Laws

Labour Laws
legal personhood

of robots 

Criminal Law
as robots used for 
corporate crimes

War Crimes
and

Privacy Laws 
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PART 2:

NETEXPLO’S 
PERSPECTIVE 
ON A.I 
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HOW MUCH 
SHOULD WE 
LET AI DECIDE 
FOR US?
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STAGE 1
Delegating our tasks is nothing new. Bringing in help usually means farming 
out work. Human progress has consisted of getting rid of tiring, hazardous or 
plain boring jobs. We delegated work to machines (pumps, windmills), animals 
(guard dogs, workhorses) and human slaves, who have since been replaced by 
employees.

Businesses are replacing production line employees with industrial robots. 
And we don’t just delegate physical tasks. Those who can afford it have long 
outsourced intelligent, tricky or even vital tasks in terms of management, 
organisation, education or precise decision-making. Some slaves in ancient 
Rome were stewards or tutors.

But work has always been delegated to subjugated entities. Sheepdogs, 
hunting hawks, slave stewards and tutors, butlers, nannies and home-health 
aides are smart and competent. But they carry out orders and follow instruc-
tions from their owners or bosses. Any initiatives or differing opinions would 
be barely tolerated. They would be seen as an attack on the master’s deci-
sion-making power, one thing that is never delegated.



 134

STAGE 2
What is changing in our young, fast-
growing digital civilisation is that 
we can delegate decisions in our 
individual, family or social lives to 
technology. Human existence can be 
subcontracted to software.

This has been the case for some 
time. Tasks are already performed by 
inorganic objects. Pre-programmed 
robots stick perfectly to their “if…then” 
instructions 24/7 with more disci-
pline, less downtime and fewer strikes 
than organic workers. They are already 
in factories. They’re being tested 
in stores and will be in our homes 
soon. At last we’ll be able to hand 
our children or grandparents over to 
nanny robots called Oscar, Pepper or 
Nao that can’t be charmed, bribed or 
emotionally blackmailed.

Just look at our smartphone apps. 
CityMapper guides me from door to 
door, while customised news feeds 
from Twitter to Facebook via Flipboard 
keep me informed on my centres 
of interest. Fitness apps count my 
steps. I can even measure my calorie 
intake by taking a photo of a meal 
with SnapIt. If baby’s nappy needs 
changing, I get an alert along with a 
health report from SmartDiaper. If I’m 
tired or stressed, my OMSignal T-shirt 
will know. My glasses will notice my 
eyelids are drooping and suggest I take 
a break. I’d probably best call an Uber 
to take me home.

These services are mostly useful, 
reassuring and pleasant. It would be a 
shame to do without them, especial-
ly as they’re often free and track our 
habits invisibly and, therefore, pain-
lessly.

But it’s a different king of servant. 
It’s the beginnings of AI, which is 
still narrowly specialised but able 
to manage a set of parameters and 
outline an ideal decision.

The liberation myth of the original 
Web has been turned upside-down. 
When the internet went mainstream 
20 or so years ago, it was presented as 
a space of almost unlimited freedom, 
full of virtual journeys, encounters, 
and roleplays. The Web of the 1990s 
and 2000s offered an open window 
onto a new world to be discovered in-
tuitively by surfing, as we used to say. 
Some of this world still exists, here and 
there.

Today the dominant role of digital tech 
is directive coaching. It has been in 
our smartphones for years, embodied 
in the apps we carry around with us. 
These digital assistants are moving 
into our homes like Alexa or Gatebox 
and taking over our cars like Tesla’s au-
tonomous system.

Although this AI is still “weak”, we’re 
already delegating the running of 
our daily lives to most or less intelli-
gent software that acts as a guide or 
advisor. Digital civilisation is sliding 
from pull to push, from serendipity to 
following directions, as maternal algo-
rithms keep us safe and warm.

We’ve already traded some of our 

freedom in personal decision-ma-
king for the comfort of no-brainer 
guidance. Isn’t this legitimate in such 
a complex, stressful world? Just look 
at Google Clip, a camera that takes 
photos for you. 

We’ve already started putting aside 
our feelings, intuitions and dreams in 
favour of more reasonable choices, 
calculated by an algorithm and 
powered by objective data. “There’s 
no better choice,” says the algorithm. 
Thinking back to our many weaknesses 
and mistakes, isn’t it better to trust a 
neutral, factual, digital brain?

We already prefer being assisted to 
taking initiatives or risks. Internet is 
less and less a window and more and 
more a cinema screen. The goal of 
digital marketing is to turn that screen 
into a mirror of our lifestyles.

This reassuringly obvious delegation 
of hundreds of decisions is becoming 
part of our daily lives. The optimisation 
of our health, safety, comfort and ef-
ficiency makes this soft power almost 
unquestionable.
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STAGE 3
A scenario is taking shape. AI is becoming part of our lives, 
analysing them and deciding what would be best for each 
individual in every situation. Will this AI settle for just listing 
options and making suggestions, or will it start deciding and 
imposing its choices? It’s the decision that every parent has 
had to make hundreds of times. Will artificial intelligence 
become a parent, and us the teenagers or even children in 
its care? 

AI’s quantitative expansion is just beginning. We already 
have a digital coach in our pockets. It’s set to grow around us 
through a profusion of smart objects. These data sensors 
are everywhere, along with their algorithms and effectors. 

At a restaurant, my plate will assess the dish, dialogue with 
the chair that bears my weight, ask the table for a photo of 
my face then advise me to skip dessert. A fitness app like 
MyFitnessPal could eventually take over my eating habits 
like a dietitian. A workstation, whether physical like Living-
Desktop or virtual like Desktopography will spontaneously 
adapt to my job and posture. Maybe it will assess my pro-
ductivity, spot recurrent errors then send me a 5-minute 
tutorial. It could monitor my blood pressure and attention 
span before recommending a 2-minute workout. 

A smart vending machine could decide I’m overweight and 
replace the soft drink I ordered with the diet version.

One of these days, the thousands of traffic sensors around 
the city will decide that vehicles with even number regis-
tration plates have to stay at home to keep pollution down. 
Maybe they can switch their engines off remotely.

We’re also at the start of a qualitative revolution. In 2015 
the media celebrated AlphaGo’s victory over the world Go 
champion as the arrival of real artificial intelligence. Yet 
the software, developed by Google subsidiary DeepMind, is 
incapable of driving a car on its own or picking out a dress 
for a shy teenager. Its successor, AlphaGo Zero, beat the 
first version easily after teaching itself to play from scratch, 
using the rules of Go alone and no knowledge of past games.

As specialist AIs become more and more complex, they are 
able to make diagnoses from a range of symptoms. This 
automation of medical expertise is making health a leading 
sector for the development of AI.

 The SimSensei project in the USA uses an onscreen avatar 
for conversation. As the user answers its questions, it 
analyses their mental state and spots possible signs of de-
pression, before handing over to a human psychologist.

 With Your.md in the UK, users can have a conversational 
check-up via a chatbot. Its designers aim to move beyond 
their AI’s current diagnostic decisions to make treatment 
decisions.

 In China, Yili Smart Health Bus Monitors use passenger 
handles to record heartrate, blood pressure and blood fat. 
Passengers receive dietary advice on their smartphone, 
among with relevant special offer for Yili’s food products.

It’s only a matter of time before these tactical intelligences, 
currently limited by their narrow specialisation, become 
able to solve problems with multiple variables that involve 
interactions between different players, and decide on a set 
of solutions by planning them in a chronological, spatial 
configuration.

When in 2017 Carnegie Mellon university’s Libratus software 
beat several top poker players, one of its designers stated 
that the AI wasn’t specialised in poker. It developed itself 
through deep machine learning to build a broader ability 
to solve strategic problems in unpredictable competitive 
situations.

Is this true or a bluff? It would be a dream for the mayor of a 
smart city, a general in combat, the minister of education, a 
trade union leader and a great many CEOS. But should they 
dream about getting hold of this strategic AI or worry about 
it taking over their executive jobs? 

Because on the horizon is a systemic intelligence, capable 
of strategic decisions and in direct competition with human 
socio-political and economic leaders.



 136 NETEXPLO NOTEBOOK | HUMAN DECISIONS THOUGHTS ON AI

SOCIO 
-ECONOMIC 
IMPACTS 

Our demand for an AI coach is already a market. And it’s attracting business and social 
organisations. So how will they use it? We see that companies are hoping for two benefits 
from AI in the relatively short term.

 - Marketers see a great opportunity in digital services, an exponential market in terms 
of user volumes and requests per person, boosted by planned obsolescence and the tidal 
wave of new offers. This market has two business models: the sale/subscription of these 
services, or the capture of a free user’s lifestyle, which can be exploited or resold as data or 
individual profiles.

 - HR managers see model workforces as AI is embodied in physical robots or embedded 
into the environment. These “employees” would be more precise and productive in terms 
of both quality and quantity, as were as tireless, loyal and ultimately more profitable than 
humans.

The other side of this shiny coin is that workers will lose their jobs, and managers could well 
be next. But this time, “adapting and find a new job” won’t be enough for most people made 
redundant or downgraded by digital workers. The consensus is that AI in the workplace will 
cause mass unemployment.

This means a threefold challenge for the business world

• From a (cynical) macroeconomic viewpoint, what can be gained or lost from impoveri-
shing consumers by giving their job to robots?

• In terms of corporate image, what prestige, trust or loyalty is won or lost with public 
opinion and a business’s own consumers?

• And in ethical terms, for those businesses that care, what are the implications for their 
social role and responsibility?

Human executives will have to answer these questions. Their answer should guide their 
strategic choices for digital modernisation: Replace human employees as soon as possible 
or delay automation? Design Human /AI collaboration? Share roles? The question will soon 
become urgent, before regulators respond with authoritarian solutions such as a universal 
income or limits on robots. Or before AI replaces the bosses and robots make their choices.
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SOCIO- 
POLITICAL 
IMPACTS 
An issue on a whole other scale awaits 
politicians, mayors of major and/or 
smart cities and the heads of local and 
international NGOs (but not religious 
leaders, who shouldn’t have to ask 
themselves this question).

To what extent should they let AI make 
strategic, far-reaching and long-term 
decisions for them? They have to make 
endless complex decisions, often 
under pressure, balancing reality and 
their citizens’ collective psychology. 
When strategic artificial intelligence 
arrives, these leaders will have to ask 
themselves, among other crucial 
questions:

 

And if social or political leaders - or 
the heads of multinationals - are 
consistent, they’ll ask themselves 
whether they in turn should make way 
for AI.

We can’t answer without defining 
what “politics” means, in both the ideal 
and pragmatic senses.

- Is politics just the realistic optimisa-
tion of objective facts and figures?

In that case it’s a job for the “left 
brains” of the best technocrats in 
economics, finance physical sciences. 
Why shouldn’t strategic artificial intel-
ligences, which are much faster and 
more effective than humans at com-
putation, replace them?

- Or is politics the determined pursuit 
of utopias and future scenarios, based 
on emotions and ideology? 

Then it’s the work of fervent militants, 
apostles and evangelists.

But could AI turn the non-mathe-
matical variables that form a vision, 
an ideal or a moral value into a da-
ta-based equation?

As humans, this question means we 
need to choose a direction for our 
technological, ecological and sociolo-
gical progress.

• Would AI do a 
better job than 
my employment 
minister in boosting 
the economy in a 
globalised, competitive 
environment, with 
an ideal compromise 
between bosses 
and unions?

• Will AI find the best way 
to manage urban traffic 
by optimally combining 
every means of transport 
in real time, with the 
least discontent from 
inhabitants and lobbies?

• Would AI know better 
than the head of armed 
forces whether to take 
military action “over 
there”? And if so, how to 
come out on top, quickly 
and with minimal losses?

• Will AI run 
my re-election 
campaign better 
than my human 
campaign 
director?

• Would AI be able 
to monitor the 
funds my Ngo 
distributes to a 
crisis-stricken 
country, limiting 
misuse and 
prioritising goals?

• Would AI, continuously 
fed with every poll, social 
media post, video feed 
from demonstrations and 
multiple other sources, 
calculate election or 
referendum results in 
advance, or even make 
the votes pointless, 
as Dave Eggers’ The 
Circle suggests? 
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THREE SCENARIOS 
EMERGE FROM 
NETEXPLO’S RESEARCH.

1
In its primary role as an Observatory, 
Netexplo analyses the trends in 
digital tech, particularly AI in recent 
years. The “Artificial Alternatives” 
trend set out by Julien Levy at the 
2017 Netexplo Forum views AI as the 
natural continuation of the scientific 
ambition to “transform everything 
into data in order to transform 
everything through data”.  
Under this scenario, the movement 
doesn’t even have to be chosen. 
Continuing its current momentum, 
AI will make the main decisions 
in our private lives but also in 
businesses, cities and governments.

2
Netexplo is also a place for 
international, multidisciplinary and 
collaborative thinking on digital 
trends, particularly through the 
UNESCO - Netexplo Advisory Board 
(UNAB). In 2017, UNAB experts 
voiced the ethical need for what 
we could call “digital humanism” 
in response to the credible risk of 
humankind being relegated to a 
secondary role.  
This raises the question for some of 
controlling AI or limiting its powers in 
one of several ways:  
• legislation, 
• giving every robot a legal identity 
or making its manufacturers/
programmers liable,  
• or self-censoring software, for 
example like the three Laws of 
Robotics described by visionary 
novelist Isaac Asimov in the 1950s.

3
In response to the overarching 
trends in technology, Netexplo also 
looks for alternative applications 
and uses. There is no doubt that 
AI will gradually become better at 
making decisions on everything 
that is quantifiable through 
data. But is all intelligence purely 
mathematical? What areas remain 
where humans can outperform 
AI? Netexplo VP Research Sandrine 
Cathelat imagines an alternative 
scenario where humans use their 
right brains, which AI is lacking, to 
create a symbiotic relationship 
between humans and machines.
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HUMAN DECISIONS 
THOUGHTS ON AI 
Why are we so fascinated with Artificial Intelligence and at the same time 
frightened of it? We often have a fear of the unknown. Are we fascinated 
with the technology aspect and yet fearful that AI will totally eclipse 
human intelligence? What will become of human civilization as we have 
known it for thousands of years? What happens to the human connection?

Obviously the relationship between AI and humans is at a turning point. 
The question is, will it evolve towards cooperation, competition or subs-
titution? The debate is open and the UNESCO/Netexplo Advisory Board, 
an international academic think tank from global prestigious universities, 
is providing food for thoughts.
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and businesses.
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(UNAB), a network of lecturers in digital and business fields from the world’s leading 
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support international cooperation in education, sciences, culture and communication and 
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