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INTRODUCTION

Ideas Abu Dhabi, held in association with the Aspen Institute, delves into the
latest ideas and innovations of today, to draw out insights for tomorrow.

The event focuses on four broad areas each year: politics, socio-economics,
health, and science and technology. A rich mix of topics, and the depth in
which they are discussed, attracts a wide variety of speakers and engages
attendees well beyond the topic that may have driven them to attend.

Qur hope is that this cross-pollination of ideas and people seeds new
perspectives and sparks fresh thinking. So too with this collection of thought
pieces, authored by a selection of our speakers and attendees, which captures
ideas across a range of issues to help inform and drive discussion on the day.

Not all of the topics discussed in these pages fall under the four big ‘moonshot’
topics tackled at Ideas Abu Dhabi. This is intentional, to provide a wider array
of thoughts and ideas that may trigger insights or challenge viewpoints.

So read on and enjoy. Allow some of the world’s leading experts to share
their perspectives and solutions on important global challenges. We hope it
prepares and engages you for the full two-day agenda and the world-class
speakers we have waiting for you at Ideas Abu Dhabi.

Ideas Abu Dhabi Team




TO PRESERVE A PEACEFUL

WORLD ORDER

H.E. YOUSEF AL OTAIBA

AMBASSADOR OF THE UAE TO THE US

IDEAS ABU DHABI 2019

WE MUST EMBRACE MODERATION

AND INCLUSION

After a quick read of the morning'’s
headlines, it can seem as if the world

is coming apart. This is especially true

if you live in the Middle East, where it
sometimes feels like everything is coming
apart around you.

But the collapse of world or regional
order is not our collective fate. In

the UAE, reasonable people and
enlightened leaders are trying to bend
history. Guided by values of tolerance,
compromise, and moderation, we are
charting a different course of steady and
positive change.

In the UAE, we are defying the narrative
of despair. We reject extremism and
strive for moderation. We are building
institutions, not tearing them down. We
welcome everyone and embrace diversity
as a strength. We know that faith and
tradition can coexist with reason and
science. We believe that art and culture
make us unique but that beauty and
inspiration are universal.

Earlier this year, Pope Francis visited the
UAE and celebrated mass for 180,000
people. The Pope paid tribute to the
nearly one million Catholics living in the
UAE and shared a message of peace.

It was the first visit by a Pope to the
Arabian Peninsula — the birthplace of
Islam. To ensure that the inclusive spirit
of the Pope's visit endures, the UAE will
establish an Abrahamic Family House
in Abu Dhabi to celebrate peaceful
coexistence among Christianity, Islam,
and Judaism.

This month, Abu Dhabi hosted athletes
from more than 190 countries for the
Special Olympics World Games: the

first time this global event to promote
inclusion of people with intellectual
disabilities has taken place in the Middle
East. The Games, both exciting and
inspiring, will leave a long-lasting legacy
in the UAE as the country introduces
new policies to accelerate the inclusion
of ‘people of determination’ in education
and healthcare, and raise awareness of
disabilities.

In 2017, the Louvre opened its first
international outpost in Abu Dhabi. A
clear expression of the UAE's ideals, itis a
universal museum which invites the world
to “See humanity in a new light” One
exhibit presents how different cultures
through time used art to express the
relationship between mother and child.
Masterpieces by da Vinci, Monet, and
Warhol are displayed along with 18th
Century Japanese prints, Polynesian
sculptures, and African bronzes. In
another gallery, the sacred texts of the
Torah, Bible, Quran, and Buddhist Sutra
are presented side-by-side.

These major milestones and cross-
cultural exchanges reflect the UAE's
approach of collaborating with
likeminded actors to forge a moderate,
hopeful path forward. These are the
kinds of positive steps that will push the
region in the right direction towards the
future.
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But we have our work cut out for us. The
current lack of moderation in the Middle
East is a major challenge. Whether tacitly
or overtly, too many state actors are
enabling and supporting extremism. TV
channels give voice to radicals. Extremist
preachers purvey their hateful messages
in mosques. Government-sponsored
entities, like Iran’s Revolutionary Guards,
equip and train terrorist cells.

If governments enable the extremists
who disrupt international security, how
can they possibly find a common way
with peaceful nations? How can they
create the conditions within their own
countries for people to succeed and
prosper?

They can’t. Extremism precludes
progress.

Moderation and inclusion may not
capture headlines, draw big audiences,
or attract followers. But it is the most
effective path for creating consensus
and governing effectively in the face of
widely divergent viewpoints.

The only lasting way to eradicate
extremism is not on the battlefield. It runs
much deeper, and requires empowering
people not through hatred, but through
openness, creativity, and opportunity.

The UAE is not alone in embracing this
positive view.

Take, for example, UNESCO's Global
Citizen Education program. UNESCO
works with educators around the world
to formulate educational programs that
foster empathy and open-mindedness
among students. Numerous case studies
have demonstrated the effectiveness

of these programs in reducing social
tensions and encouraging peaceful
responses to conflict.

This is the kind of initiative that
confirms my hope for a more tolerant,
collaborative, and moderate future.
Under the banner of these universal
ideals, we can preserve and advance a
peaceful, sustainable world order.




THE FUTURE OF
THE GLOBAL ORDER

RT. HON. GORDON BROWN

UN SPECIAL ENVOY FOR GLOBAL EDUCATION AND
FORMER PRIME MINISTER OF THE UNITED KINGDOM
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With the future of the global order
hanging in the balance, 2019 is set to
become a transformative year — where
history turns, but with no one yet sure of
the outcome.

America and China may now find a
way out of their current trade war, but
the long-term battle for technological
superiority has only just begun. No less
dangerous are festering long-standing
disputes between America and North
Koreq, India and Pakistan, Iran and Saudi
Arabia, and Russia and the West — the
latter of which is exacerbating unrest in
many of the world’s hot spots, not least
Ukraine and Syria.

Easing these tensions is essential

for global stability and our collective
economic prospects. The 2009 financial
crisis was resolved as a result of intense
international cooperation. With the
coordination of 2009 now giving way

to the confrontations of 2019, will any
future global downturn see anything like
the 2009 levels of monetary and fiscal
cooperation? Will central banks again
cooperate through coordinated interest
rate cuts and currency swaps? Would the
G20 join together to fight protectionism
and agree the same kind of fiscal
stimulus that ten years ago restored
confidence in the global economy?
Would China ever again aid a Western
recovery with a repeat of their massive
stimulus package?

| fear that as of today the answer to these
guestions is a sweeping “no.” Countries
would be more likely to blame each other
for what's gone wrong than act together
to put things right.

Any consideration of a future downturn
shows the world is not only facing cyclical
challenges but structural challenges, too.
In particular, the retreat into nationalism
which, in turn, raises further questions
about why globalization — which was

to break down barriers and open up

the world — has brought increased
protectionism, and why the public now
sees it akin to a runaway train that is

out of control and uncontrollable. In the
unipolar age, America preferred to act
multilaterally. Now in the multipolar age,
America prefers to act unilaterally. And as
America turns away from multilateralism,
China is already beginning to reshape
geopolitics on its own.

Change is upon us, so what kind of future
will we build? Unless the West can find a
way of managing our multipolar world

in a multilateral way, China, which has
already created the Asian Infrastructure
Investment Bank and is contemplating
an ‘Asian Monetary Fund’, may accelerate
the development of different or parallel
structures for international economic
decision-making that potentially rival
existing international institutions.

We know that in the last few decades,
as the centre of gravity of the world
economy has started its shift from

west to east, the global economy has
been changing out of all recognition.
Before the crisis nearly 60 per cent of
manufacturing, trade, and investment —
and indeed total economic activity as a
whole — was in the West. Now, 60 per cent
is outside the West, with Asia certain to
command an even bigger share — up to
40 per cent — in the decades to come.
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Manufacturing will never again enjoy the

same share of employment as in the past
or as services do today, and the talk is of

‘oremature de-industrialisation’.

While the world’s middle class — those on
the World Bank’s calculation with income
above $10 per capita a day — will form a
global majority, the shift of income and
wealth to the top 1 per cent and from
labour to capital makes both inequality
and economic insecurity far bigger
sources of concern. Furthermore, once
homogeneous countries are becoming
heterogeneous, raising concerns about
cultural identity. And of course, like many
other challenges ahead, environmental
pollution — which is no respecter of
borders — cannot be addressed without
cross-border cooperation. Neither can
financial instability and the contagion

it causes, or the increased use of

tax havens, be adequately met and
mastered by nation states, even the most
powerful ones, acting on their own.

Indeed all the new twenty-first century
challenges, from cybersecurity and the
‘'splinternet’ to pandemics, are global
problems that need global solutions.
And | am convinced that if we embrace
this truth, then the next step is to reform
our seventy five-year old international
institutions — to make them fit for
purpose and better able to respond to
the crises ahead. How we manage these
changes is the subject | will address in
my contribution to the day’s events.

Copyright © Gordon Brown 2019. All rights reserved.
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A NEW RENAISSANCE

SEN. MATTEO RENZI
FORMER PRIME MINISTER OF ITALY
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BUILDING OUR FUTURE ON
CULTURE AND VALUES

We live in a world where it can be
reasonably argued that global relations
have never been better. We are more
connected, through the use of internet
and through globalisation, than ever
before in the history of humankind. As a
society as a whole, (despite rising levels
of inequality that must be resolved) we
are richer and better off than at any
other time. We can span the globe in a
matter of hours, we can be connected
through our mobile phones to anywhere
in the world, we can work anywhere at
any time. The global economy has grown,
countries have raised and expanded
their middle classes. In some places
extreme poverty has been almost
eradicated. Despite all this however, the
doom-mongers are making inroads in
our society and in our politics.

Take my country, Italy. An extremely
beautiful place, rich in art and history.
Last year, for the first time ever, a
"populist” coalition took power. This was
the chance for political parties that had
spent all their time pushing propaganda
about extravagant promises to be finally
put to the test.

So far they have failed. Italy is now in a
recession, major infrastructure projects
have been blocked and budget-breaking
proposals such as lowering the pension
age and giving a guaranteed monthly
income to all have been drastically
reduced from original campaign
proposals. Despite all this, populism

still holds sway over large parts of the
electorate. However | remain an optimist.

I believe in the amazing potential of my
country. We need to start again from an
[talian word born from the history of my
home city, Florence: 'bottega’.

The Renaissance was the most beautiful
period in the history of Florence.
Florence was then a small city, and it
became great when it opened up to
international trade. Florentine workers
started making money with wool, and
clothes. Their shops and workshops —
bottega - flourished as they embraced
the globalisation of their time. Shortly
after those who had made a lot of
money started to think that it would

be right to give something back. This
"giving something back” was born in
Renaissance Florence.

The world today needs a new
renaissance. Our universities, our
businesses, our entrepreneurs are the
new ‘botteghe’”: the places of innovation
where students can surpass the masters.
For me, the greatest risk that Europe
(and Italy) faces in terms of populism is
precisely linked to innovation. Or better,
the lack of innovation. Populism denies
the future. It makes it seem scary, dark,
and dangerous. If you live in a changing
world like we do, at the speed we do, the
only form of protection is to keep going
forwards.
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Let's be clear: when | went into
government | took on the challenge with
elements of innovation. We increased
the salary of workers by 100 dollars (80
euros). We changed the rules to give
more rights to women in work and in
politics. We made the economy grow

and we helped hundreds of thousands of
people to find a job. But today there is the
risk of blocking Italy and subsequently
Europe through fear of the future. If
Europe stops being a pioneer, curious,
an experimenter, we become mere grey
executors of technocratic procedures.

The future is not a threat. Global relations
will continue to improve through the
construction of the United States of
Europe. The European Union of today
began with a small group of founding
countries. It began with an agreement
on steel and coal, because otherwise it
would never have started. We Europeans
must have the courage to work together
to lay the building blocks for a new
relationship between countries. We need
get back to believing in the future.

Today the future terrifies us, it feels like
a threat. Pessimism is in fashion today,
if you declare yourself an optimist they
call you crazy and the first - logical and
psychological - reaction is to attack
globalisation. We become nostalgic.

You no longer look at the present but
remember the times gone by, we start to
believe that our lives were better in the
past when in reality they were not.

We need to get Europe back to believing
in the future. The time has come for us to
understand what the next 70 years will be
like for global relations.

In my opinion our future will be defined
by a great battle of values and of culture.
We must take inspiration from a simple,
but great ideq, born once again from the
Renaissance.

In Florence during the 15th century
Lorenzo Ghiberti, a famous artist, was
called to realise the beautiful bronze
doors of the Florence Baptistery, called
by Michelangelo “the Gates of Paradise”.
If you examine the details of the request
by the authorities of the time for this
great work of art a startling truth
emerges: Florence had decided to invest
the equivalent of an entire year’s worth of
military spending (largely for the defence
of the city state) for the realisation of
this incredible work of art. It's almost as

if the city had invented the principle that
for every sum invested in security, the
same sum must be invested in culture. As
if both spending in culture and security
guarantees the defence of identity, of a
city, of a people. Culture therefore must
become an element of identity of all

our global relationships. Only through
investing in culture can we surmount the
difficulties that we face today.

We must go back to being curious,

open to innovation and change. Our
future, and the future of global relations,
depends on it.




DIGITAL TRANSFORMATION IN
THE EDUCATION SECTOR
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CEO, ALEF EDUCATION
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DIGITAL BOOKS, SMARTBOARDS, AND
HANDS-ON LEARNING EXPERIENCES

That's the new reality for many
classrooms across Abu Dhabi and

New York, where artificial intelligence (Al)
algorithms and smart learning systems
are being used to create a new learning
experience that aims to progressively
transform K-12 schooling.

The best system would provide touch-
points for all major stakeholders in the
education ecosystem: students, parents,
teachers, and principals. It would provide
a holistic and primary model of learning
that engages learners through a digitally
immersive experience, all the while
capturing real-time assessment data in
every lesson to provide differentiation
and personalization. As an intelligent
platform, it would provide deeper insights
into the performance of each student
and could recommend content based

on missing pre-requisites. Teachers
would have access to instant, real-time
information to drive intervention, and
parents would be provided real-time
and relevant feedback on their child’s
performance in the classroom.

This isn't some distant, future utopia

but happening right now in schools
across the UAE and in the US, too. At

Alef Education, we are exploring ways

Al can improve the overall learning
experience by getting deeper insights

on students’ academic performance, as
well as improving content by flagging
those lessons that are not achieving

the right level of efficacy. We also test

Al in detecting truancy and predicting
student’s exam results. Our aim is to help
students build a full spectrum of skill-sets

from their K-12 education, embedding

a sense of inquiry and independent
thinking that will prepare them for the life
that awaits them in the real world.

How does this all work? Our digitally-
immersive learning environment allows
educators to present their content within
the platform. Alef then captures millions
of data points and the machine-learning
algorithms organize and present this
data so that teachers and our education
teams can almost instantly identify
struggling students and estimate their
mastery of different academic concepts.

For students, that could mean a concept
is repeated in a more personalized
manner to help them understand it

while at the same time reward them

with simple digital encouragements. For
teachers and parents, this means greater
visibility into a student’s learning and the
reassurance that the system is adapting
to their child’s needs.

By building an interactive, real-time
digital ecosystem where all stakeholders
- students, teachers, parents, regulators

- can have access to the data they need
to make the best decisions, we can better
promote the interests and welfare of the
student, better train teachers, better
inform parents, and better advise policy-
makers.
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There are, of course, legitimate concerns
that embracing this technology could
come at a cost, such as increasing

the amount of time children spend in
front of computer screens. There must
be a balance, and the right systems

limit screen time to a few hours a day,
facilitating active participation in the
classroom, creating systematic lessons in
concepts like mathematics, and allowing
students to reinforce academic concepts
via experiential learning lessons.

This means that there will always be

a role for the teacher, but this role will
evolve. Students benefiting from an
Al-powered digital education platform
would need these teachers to be more
like role models and coaches that
support them on their individualized
learning journey, rather than the typical
pedagogical one-to-many teacher of
typical school classrooms today.

As these systems improve, Al will help
drive students towards the right career
choices by guiding them towards the
most appropriate higher education
pathways based on a holistic and
data-driven history of their individual
skills and aptitudes throughout K-12.
The student who is highly engaged in
science and mathematics, for example,
will be encouraged to explore the
possibility of specialising in applied or
theoretical science, or exploring careers
in fields like space exploration. The goal
is to use the hundreds of millions of data
points produced by a single student
during the course of their learning career
to create individualised and lifelong
learning pathways for them.

At Alef we are working hard to develop
these engaged learning experiences,
and in the years ahead some of these
innovations will reach the classroom
and potentially redefine future learning
environments. The UAE Vision 2021 calls
for a complete makeover of the current
education system and teaching methods.
Alef, in its own way, is making its
contributions towards transforming your
child’s classroom into one that is smart,
flexible, and Al-powered.
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As the Syrian war enters its ninth year, as
countries struggle to find a legal path to
deal with citizens who lived in ISIS-held
territories, as resource-rich Venezuela
implodes, and as a multitude of crises
are ‘'managed’ rather than resolved, one
reality holds true. The global order is at
breaking point and the rules to govern it
are broken. And yet not all is lost.

Those in positions of power can seize
this moment as an opportunity to
re-write the rules; the rules will either
serve a collective future based on rights
and responsibilities, or can act with
impunity in a self-serving manner. Some
countries have already decided they will
take absolute advantage of the situation,
while others are trying to secure a more
orderly transition for 21t century global
governance. At the heart of the matter is
what a rules-based order looks like.

Without a doubt, the post-World

War Il order has ended. Geopolitical
shifts, technological advances, and
demographic changes have been
primary contributors to this change. As
Europe grapples with Brexit, the United
States prepares for 2020 elections and
China addresses slowing growth, other
countries are seeking new regional roles.
A global order is increasingly becoming
a multi-polar order, where regional heavy
weights exert out-sized influence and
impact global politics. Smaller or weaker
countries suffer from larger neighbours,
however, internationally it becomes more
manageable.

The trends and realities that emerged
after the attacks of September 11t
2001 meant that the rules of war have
been transformed without the right
international humanitarian framework.

While an effort was made to codify 'the
right to protect’ under the auspices

of the United Nations, that effort has
failed. The emergence of armies of
‘combatants’ who look like civilians or
who form in the digital realm means that
maintaining peace or ending wars is
more complicated than ever.

Acceleration of technological
development and population growth
means that people are connected and
on the move at unprecedented levels.
Technology companies like Alphabet
and Amazon lead stock markets around
the world, and hold more data than
governments. A global order cannot be
maintained without rules that govern
data and police access to that data. As
the lines between the public and private
spheres blur, and so do the lines between
the tangible and the virtual, laws must be
introduced to clarify the rights of citizens
and responsibilities of those generating
and holding data. As people see how
their peers across the world live at the
press of a button, expectations and
aspirations have changed. Those who
cannot hope to meet their aspirations at
home, will pick up and leave to a place
they can.
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These trends cannot be turned back. The
question is, how can a new world order
emerge based on agreed upon laws and
regulations, especially in areas where
technology has advanced faster than the
policies that should govern them.

Non-state actors consistently seek to
undermine the legitimacy of nation-
states. The most impactful way to

push back is through the respect of

low and precedence. The more rogue
international relations becomes, the
less capable nations are at meeting the
challenges of governing. New power,
whether through influencers or armed
non-state actors, has disrupted old
power relations. New ones have yet to
emerge — and may never emerge in the
traditional context that we have become
accustomed to. New power relations will
be informal, recognized by some and
not by others. However, international
governance cannot be held hostage to
these developments.

An international organisation that brings
world leaders together and allows for
collective decision making is vital. The
United Nations provides that platform
and should not be under-estimated

or too quickly dismissed. The paralysis

of the United Nations Security Council
and its lack of representation of citizens
around the world means it is incapable of
delivering solutions. While world leaders
acknowledge the need to reform the UN
Security Council, few have given any real
consideration on how to do that.

The reality is that the UN General

Assembly is the platform for all world
powers and through it the United Nations
Sustainable Development Goals can
provide an important path forward. We
have only one decade left to realise the
Goals that were agreed upon by the
world’s countries and that tackle many of
the challenges that have been identified.
Rather than trying to re-invent the wheel,
we must recommit to these globally-
agreed to Goals and make sure they are
realised.




TREATING MENTAL HEALTH
WITH AI-INFORMED VIRTUAL
REALITY

HAROLD J. BURSZTAJN, M.D.

ASSOCIATE PROFESSOR,

HARVARD MEDICAL SCHOOL DEPARTMENT OF PSYCHIATRY
CO-FOUNDER, HARVARD MEDICAL SCHOOL PROGRAM

IN PSYCHIATRY AND THE LAW
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Neurodevelopmental disorders are
estimated to affect 150 million people
worldwide. Inthe US the cost of care

for people with autism alone was $268
billion in 2015 — a number expected to
rise to $461 billion by 2025, in the absence
of more-effective interventions and
support.

For people with autism, the disconnect
between what they are thinking and
feeling and what they are outwardly
expressing is a major problem for a
variety of social interactions. Patients
become isolated, more alone, and feel
more helpless and hopeless.

Atlantic Productions, in collaboration
with Harvard Medical School faculty
and innovative tech partners across the
world, have developed a system that will
potentially change the lives of patients
living with autism, schizophrenia, and
other mental and emotional disorders.
Moreover, the system has potentially
significant broader mental health
benefits with applications in both social
and work-related environments, even for
healthy individuals.

Working with the latest virtual reality (VR)
technologies and cutting-edge artificial
intelligence (Al), we have created an
adaptation of proven treatment, which
uses and combines physical exercise
and cognitive training. In addition to Al
and VR, we employ the latest in gesture
control (Leap Motion), and heart beat
sensors, facial and eye tracking, and are
looking to voice analysis as an additional
diagnostic and therapeutic tool.

The aim is to package these technologies
into a complete ecosystem for

treatment — while simultaneously
providing an entertaining, engaging,
narrative-driven experience.

The new Al-based tool which tracks

eye, face, and voice patterns presents
VR-based scenarios to patients in ways
that incrementally reduce the fear or
pain they feel in those situations. It helps
patients learn to interpret other people’s
expressions and, in turn, helps them to
develop mastery of what they themselves
are feeling and what they are outwardly
expressing.

The Atlantic-Harvard faculty partnership
was created through an initial proof-
of-concept, adapting a non-immersive
game which combined physical exercise
and cognitive training in a therapy
scenario. In the initial concept the user
wears a VR head-mounted display,

with a heart-rate monitor strapped

to their chest, becoming immersed

in a 6-degrees-of-freedom game
environment. While using a peddle
exerciser, patients were simultaneously
challenged with tasks that would test
their working memory. The biosensor
information, provided by the heartrate
monitor, was used for controlling the
game mechanics, ensuring an optimal
range of difficulty was maintained.

Tests revealed that this approach was
highly engaging and improved cognitive
function in patients.
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Research indicates that immersive
experiences, such as those provided by
VR, are likely to increase engagement
as well as effectiveness of psychological
treatments. These fully immersive
worlds are not only potentially fun

and engaging, but physicians can
comfortably put their patients into
them confident that they are in a safe
and controlled environment. These
treatments have potentially much
wider applications, including other
neuro-developmental disorders, such
as schizophrenia, bi-polar disorder, and
depression. Advancing technology-based
applications, such as VR and AR-based
interventions, can potentially bridge the
large ‘'mental health gap’ we see today.

While much of current Al tends to focus
on creating efficiencies or replicating
human tasks, we believe there is real
room for Al to help people create and
build happier personal relationships.
We use Al technology to detect patients’
facial expressions and emotions in real
time as they experience their virtual
world. This project is a fundamental
game changer as it lets physicians
prescribe individual, Al-informed
treatment. It is at the heart of the new
era of precision medicine, where the
treatment is specific to the individual
patient.

Yet this approach is highly scalable.

This type of treatment can be extended
not only to a wide range of psychiatric
disorders, but also to healthy people. The
benefits are likely to be far-reaching in
terms of improvements in physical and
mental health.

At this stage, our program is ready for
further development and testing. In this
next phase we plan to expand into new
games that have additional applications.

Through a range of new creative
approaches these potential applications
could include cognitive bias modification,
criticism management, managing

social dilemmas, practicing social skills,
and learning to take the perspectives

of other people. These immersive VR
games will be developed using the

latest technologies such as real-time
game engines, next generation CGl, 3D
ambisonic audio, and haptic feedback.
The intention is that everything from

the system to the VR headset to the Al
enable software will be packaged up into
a single off-the-shelf unit, with a centrally
controlled database, available globally
to health care institutions, community
mental-health centers, employers,

and individuals of any age who value
talent development and cognitive
enhancement. In other words, a highly
individualized therapeutic solution in a
one-size-fits-all package.
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Cherished, or at least long-established,
assumptions about how the world

should be governed and how peace and
prosperity can be fostered have been
thrown up in the air. Most prominent
among the disruptors is President Donald
Trump, but it would be wrong to think

the disruption will be over when his term
ends in 2020 or 2024. Wider and longer-
term forces are also at work.

Those worried by the disruption and keen
to protect the status quo talk about it

as a set of threats to “the rules-based
order”, or as some idealists call it “the
liberal rules-based order”. By this they
mean the set of global institutions set up
after 1945 including the United Nations,
the International Monetary Fund, the
World Bank and above all the World
Trade Organisation. Gradually, those
institutions expanded their membership
beyond what was essentially the victors
of the Second World War and set about
agreeing on rules to govern all sorts of
international engagement, some of them
later reaching into domestic affairs:
trade, investment, aviation, shipping,
telecommunications, finance, territorial
boundaries, armaments, human rights
and many more. Global rules sat
alongside bilateral and multilateral
treaties. Many mechanisms were set

up to enable disputes between nations
to be adjudicated and settled. Security
alliances, notably between the United
States and others, acted as anchors for
peace.

Very visibly, President Trump has

little time for all these institutions and
rules, and especially for independent
settlement of disputes. Since entering
office in January 2017 he has disregarded

many of them, challenged or rubbished
others, and has sought to set his own
rules of the game. His election reflected
widespread disenchantment among
voters both with recent economic
trends and with the results of America’s
international military and diplomatic
engagements. And that disenchantment
has also been seen in several European
democracies too, including Britain, Italy,
Austria, Sweden and France.

So if Trump and similar nationalist-
populist politicians are the cause of

this disruptive threat, perhaps the right
response is simply to be patient and wait
for the electoral cycle to turn again? As
long as democracies remain open and
free, the political pendulum will be likely
to swing again.

That may prove to be the case. But there
are two big reasons for doubting it. The
first is that Trump and the electoral swing
towards disruption are not really the
most powerful force at play. The second
is that, as a result, there is a bigger issue
at stake even than the preservation or
destruction of the rules-based order.

The clue to this lies in that very concept
of the rules-based order. Hardly anyone
really talked about such an order
existing, let alone being challenged, until
about 10-15 years ago. The reason is not
that there were no rules, nor that there
was no order. It is that before the turn

of the millennium, it was clear who was
playing the key role in setting the rules
and in directing whatever order existed
or was developing: it was the United
States, along with the network of like-
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minded and often allied countries, all of
them democracies, that we had come to
call "the West”.

The rise of China during the 1990s and
2000s to become the world’s second
biggest economy and second most
powerful military superpower changed
that fundamentally, and probably for
ever. Alongside China’s growth came
the rise of other, smaller, emerging
countries all over the world, making it
clear that power was becoming more
dispersed and that rule-setting and
order maintenance now had to involve a
wider group of nations rather than just
the West.

The result was that a world previously
steered essentially by the "Group of
Seven” rich industrial nations (the US,
Canada, Japan, the UK, France, Germany
and Italy) recognised the need to
replace or supplement that G7 with the
much broader “Group of 20", including
Ching, Indig, Brazil, Saudi Arabia and
other formerly poor countries. That G20
came into being just as a new challenge
emerged: the 2008 Global Financial
Crisis, rooted in America and Western
Europe, which was the worst financial
collapse the world had seen since 1929.

That 2008 crisis simultaneously made
the G20 necessary, discredited the

West, especially the USA, and produced
the fractures and grievances that led
eventually to the election of Trump, to
Britain’s vote to leave the European
Union, and the rise of populist/nationalist
parties all over the EU. The world thus
needed a new order, and new way of
setting rules just at the time when the
old rule-setter was growing negative
about the whole idea of an order and of
rules. And under President Trump, the US
has turned hostile to the very network of

alliances, especially in Europe, on which
it had depended for a large part of its
global influence.

So the world, in need of a G20 type forum
ended up instead with what lan Bremmer,
chairman of the Eurasia Group political-
risk consultancy, memorably described
as a G-Zero world, one with no country
willing or able to exercise leadership.
Now, there are two main ways out of this
situation. The world might resume its
previous path to a collective, multilateral,
G20-type leadership. Or it might move
from today’s G-Zero towards a de facto
G2 world: one in which two countries, the
USA and China, negotiate over rules of all
kinds and then impose their agreements
on all other countries.

In a world in which dictatorial or
demagogic governments have become
more prominent, a G2 outcome has
become likelier. It would be a recognition
of the fundamental importance for
economic, legal and military affairs of
the two superpowers, the US and China.
And unlike the Cold War, when the
face-off between the USSR and the USA
dominated world affairs, this time the
economic relationships between the two
superpowers are at least as important
as their security relationship. Such a

G2 outcome would certainly be the
preference of the current leaders of the
two countries, President Donald Trump
and President Xi Jinping.

Yet the alternative is also possible,
if other countries, all over the world,
consider multilateral institutions and
rules important enough to defend and
to fight for. The battle over what sort
of order and what sort of rule-setting
processes will follow today’s G-Zero world
is under way. The outcome is far from
predetermined.
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LEARNING

There is a story of the lost driver asking
for directions. A passer-by shrugs,

“If | were you, | wouldn't start from here.”
So where exactly is “here” when it comes
to global learning? Over the last two
years, our Towards Global Learning
Goals team, based at NYU Abu Dhabi,
has learnt about learning. We asked
hundreds of experts, educators, and
pioneers three big questions. Are people
learning the right things? Are they
learning them in the right way? And if
not, why not?

The answers are sobering.

We are seeing the impact on politics and
society of three striking trends: a rapid
rise of mistrust in traditional institutions;
growing economic inequality; and a more
existential uncertainty about the future
created by technology and globalisation.

Technology will bring new threats.
States, ideas, and industries will go out
of business. Two thirds of young people
will work in jobs that do not yet exist.
Over five million jobs will disappear by
2020. With previous paradigm shifts we
had decades or even centuries to adapt.
We won't have that luxury this time.
Managing this is the greatest challenge
of our era. Yet we are in danger of being
overwhelmed. We have the tools, but we
are not using them to their potential.

Most young people learn the wrong
things in the wrong way. Too often we
fail to spark the delight and magic of
learning. What is taught is not connected
to the demands of the future economy
and society. We force feed kids what we
ourselves learnt, without recognising
how different their lives will be. Content
and assessment persistently focus on
classic academic knowledge rather than
character and skills. Most children in

the world are taught in ‘factory schools’,
churning out pupils.

Some staggering statistics:

« 75 million children are not receiving
any formal education at all.

Six out of ten young people can't read
or add up.

Migrants in Europe are twice as likely
to drop out of school, and a Syrian
refugee can go through five different
education systems in a year.

Half of all students in higher education
drop out before they graduate.

Half of the subject knowledge acquired
during the first year of a tech degree is
outdated by graduation.

On the current trajectory a generation on
the move will therefore not be equipped
with the skills they need. Polarisation,
extremism, inequality, drift, intolerance,
and distrust will increase.

The good news is that the digital
economy will bring extraordinary
opportunities to learn, innovate, and
create together. Global citizens will

gain greater control of their own lives,
including their education. Learning will
be more collaborative, digital and human.
The internet can liberate humanity’s
ability to reason together.

So we need a revolution in how and what
humans learn. And the foundation for
this should be new global learning goals
based around three areas.

The head: passing on the essential
wisdom of centuries and providing
perspective. How have humans
developed, from cave paintings to
driverless cars?

How have we learnt to live together? And
what do we need to understand about
the planet we inhabit?




IDEAS ABU DHABI 2019

32

The hand: developing the skills needed
to thrive in the 21t century. How can we
learn, and keep on learning? How can
we adapt to a world in which industries
will disappear, and where we will need

to work more closely together across
cultures and societies? How can we
manage our mental and physical health,
and organise our lives?

And the heart: how can we ensure that
future generations are kinder, more
curious, and braver than us?

Only then can we meet the challenge
of the 21st century: how to create
more winners from globalisation and
technological change, while better
protecting those left behind.

At its core, this is a challenge of politics
not education. You only have to look

at how the average classroom has
changed over 200 years compared to
the average hospital surgery to see how
hard educational reform is. The interests
of stakeholders — governments, schools,
colleges and universities, employers,
teachers, parents and learners
themselves — are not aligned. Too often,
education is designed and delivered to
reinforce national identity and interests,
and as a driver for human capital and
labour. The result is that it reproduces
social and economic inequality.

Meaningful change will not be top down.
Instead it requires a connecting of the
dots. The Oxford professor battling to
create space on the curriculum for a
global view of history can take heart from
the art teacher battling to show that
mastering creativity is not just an after
school painting club. The head teacher
convincing teachers and parents that
mindfulness helps academic success can
take heart from the tech entrepreneur
testing how play develops brainpower.
The business leader frustrated that his

employees aren’t equipped with the right
problem-solving skills can take heart
from the YouTube campaigner making
popular videos on why education isn’t
working. The UN official exhausted by
trying to make it easier for refugees to
pass through multiple education systems
can take heart from the students
demanding they be taught global
competencies rather than the list of wars
their country won.

In order to connect those dots, you

need some defining principles, around
which to coalesce, debate, organise, and
build a coalition for greater equality of
opportunity. So our report includes a
new Declaration of Principles on Global
Education Reform.

We are on the cusp of a great leap
forward in not just what we learn, but
how and why we learn. If we get this right,
the next Muhammad Al-Khwarizmi, Marie
Curie, Albert Einstein, or Bill Gates can
move humanity forward. We all need
more humans to learn the right things in
the right way.

Humanity faces technological and
environmental change at a pace we
cannot comprehend or control. We will
have to be brave enough to master
technology rather than be mastered by
it. To be kind enough to reduce inequality
rather than widen it. To be curious
enough to invent new ways of living and
organising ourselves.

We will need the knowledge that
humankind has built over millennia. And
the skills and character to thrive, adapt,
learn, create, and coexist as global
citizens.

Change is coming ... even if we wouldn't
have started from here.
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DECLARATION OF PRINCIPLES
ON GLOBAL EDUCATION REFORM
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The purpose of education is work, citizenship and life,
not just productivity.

Most humans are learning the wrong things in the wrong way.

We don't need a global curriculum, but we do need
global learning goals.

Teaching and assessing skills and character matters
as much as knowledge.

You need a global perspective to thrive in the 215t century,
but this should not be at the expense of local awareness.

You can be both a global citizen and a citizen of somewhere.

We should spend less time learning about conflicts,
and more on how we coexist.

Education should last a lifetime.

We need to study how to manage our health, emotions,
finances, environment.

Tech will be great leap forward in not just what we learn,
but how and why we learn.

Individuals, especially young people, should drive
the learning revolution.
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MAKING HYPERLOOP A REALITY

Throughout history, the great
engineering and technological feats of
the world have been dismissed as "good
in theory, not in reality”. Thomas Edison
was told that. So was Henry Ford, the
Wright Brothers, and the architects of the
physical theories of the universe.

It is an honor to be in Abu Dhabi
speaking with some of the region’s
leading thinkers and innovators to
continually push the boundaries of
what's possible. The UAE is known
globally as a forward-thinking

nation which has, time and time
again, perceived the potential of
new technologies and expanded
opportunities for its citizens on the
forefront of emerging industries. Last
year, the UAE attracted the most start-up
funding in the entire Middle East and
North Africa region.

In 2014, hyperloop was an idea drawn on
a whiteboard in a garage. A little over two
years later, Virgin Hyperloop One built

a full-scale prototype, fundamentally
proving the transportation technology
that will define the next century.

Imagine commuting between

Abu Dhabi and Riyadh in 48 minutes

vs. 8.5 hours, Riyadh to Jeddah in 76
minutes vs. 10 hours, or Bahrain to Kuwait
in 35 minutes vs more than 5 hours. The
potential is enormous for the entire GCC
region to lead the world in hyperloop
manufacturing, investment, and quality
job creation. As the hyperloop network
grows, the benefits expand exponentially.
This kind of high-speed transit enables
more powerful sharing of knowledge,
labor and investment throughout the
region, provides an uplift in GDP, and
positions the region as a manufacturing

powerhouse at the forefront of a new
hyperloop global supply chain.

Hyperloop transport has the speed and
agility to help create an on-demand
economy by enabling hyper-efficient
supply chains that increase capacity
while decreasing congestion and delays.
Hyperloop can benefit all stages of the
value chain, with the most impact in
manufacturing, inventory management,
and distribution. Based on a third-party
assessment, hyperloop could contribute
$10 billion annually in uplift to a single
regional GDP through the supply

chain manufacturing ecosystem. This
makes sense for Abu Dhabi, which is
already a leader in space and aviation
technologies, including composites that
could support hyperloop manufacturing.

Hyperloop can be a tremendous catalyst
to enable all 4th generation technologies.
We believe Virgin Hyperloop One systems
can create a multi-use, sustainable
infrastructure backbone capable of
supporting the global competitiveness of
mega-regions in the coming 100 years,
creating a vibrant society and thriving
economy through visionary cities and
high-tech clusters. Economists have

a name for this kind of clustering of
people and firms—agglomeration—and
executing the concept enables better
matching of supply chain players and
leads to more innovative ideas among
firms, which in turn generates higher
returns.
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“DevlLoop,” Virgin Hyperloop One’s full scale hyperloop test track in North Las Vegas Nevada

Agglomeration can benefit regional
economies through greater
specialization and competition. Studies
have shown that density increases
average labor productivity. Hyperloop
can drive that productivity even higher
through “virtual density”, as in the kind
that doesn’t generate the disadvantages
of agglomeration such as traffic,
pollution, and vehicle accidents. At the
micro level, “virtual density” means
people can access opportunities not just
in one city, but in two, or three without
having to uproot their life or family. A
hyperloop can enables 10 times the
commute length in the same time.

So how does this technology work?

Hyperloop is an entirely new mode

and category of transportation that
moves freight and people quickly, safely,
on-demand and direct from origin to
destination. Virgin Hyperloop One is
bringing this idea to life and is the only
company to have proved the technology
at scale.

We're building for fast, effortless journeys
that expand possibilities. The top speed
for a passenger or cargo vehicle will be
670 mph or 1080 km/hr. That is 2-3 times
faster than high-speed rail and magnetic
levitation trains, and 10-15 times faster
than traditional rail.

With hyperloop, vehicles, called pods,
glide using no-contact electromagnetic
levitation and are propelled to airline
speeds using our proprietary linear
electric motor. We've created a near-
vacuum environment, reducing the

air pressure down to the equivalent of
200,000 ft above sea level. The near
vacuum lowers drag significantly,
allowing for higher speeds to be achieved
while using minimal energy.
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Our system is 100% electric and can
draw power from any available energy
source along the route. This gives us
the potential to create a self-contained
micro-grid, powering the system by
solar panels that cover the tube. Based
on the physics of the system, our noise
levels are lower than existing forms

of transportation. This will minimize
community disruption and expand
potential for route placement.

Small pods with 16-28 passengers would
provide direct-to-destination journeys at
high frequency: over 12,000 passengers
per hour each way. Our system can
dynamically re-size the available fleet of
pods to match demand.

In May 2017, we proved to the world this
technology is a reality. We made history
two minutes after midnight when we
successful ran a test on our full-scale
"DevLoop” system, a 500-meter test track
in the Nevada desert, about 30 miles
outside downtown Las Vegas. It was the
first functioning hyperloop system in the
world, completed with power electronics,

Full-systems test underway at Virgin Hyperloop One’s ‘Devl oop’ test site

an autonomous pod, motor control and
braking systems, levitation track, and
guidance systems — and more than 1100
tons of steel and concrete. The vacuum
pumps reduced the air in the tube to 100
pascals, 1/1000th atmospheric pressure.
Virgin Hyperloop One achieved a historic
test speed record of nearly 387 km/hr
(240 mph, 107 m/s) during our third phase
of testing at DevLoop. We've since run
hundreds of tests, reaching a level of
technical maturity that is the result of
rapid iteration and real-world testing.
Now, we are prepared to launch our first
commercial systems and are working
with governments around the world to
pursue this innovation opportunity.

When Hyperloop eventually becomes
available as a totally new mode of
transport, it will have an impact far
greater than just going from A to B
exceptionally quickly and efficiently. It will
also unlock enormous economic, social,
and human potential, by fundamentally
altering the barriers of distance and time.
And when it does, the “good in theory” will
finally become a reality.




SUPERSONIC FLIGHTS:
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SUSTAINABLE, RESPONSIBLE AND GAME
CHANGING TRANSPORTATION
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ABUDHABI TO NYC

Just 6.5 Hours on the Spike Supersonic Jet

In 1966, | left a remote desert village in
India, with my mom, on a camel. A few
weeks later, we were on our first 747
aircraft to London. That was 53 years and
38 countries ago. That one experience
made all the difference in opportunities
available to me. Now, instead of being

a merchant in a small one-room store

in a desert village, I'm the founder of a
company designing a cutting-edge, next
generation aircraft: a supersonic jet.
That is what transportation does for
people. It connects them. Gives them
opportunity and changes how they think
as well as what they pursue. Safe, reliable,
rapid transportation has transformed
the world and dramatically increased
the standard of living around the globe
though investments and opportunities.

It makes the world smaller and easier to
access.

Supersonic flight makes the world

even smaller and faster to access. It
increases opportunities for passengers
to experience the world, to manage their

global operations, to explore investments,
or enjoy and learn a different culture.

When the Concorde first flew, individuals
and businesses expected that supersonic
flight would expand to cover the world,
not just London or Paris to New York. But
that didn’t happen -- instead, we haven’t
seen any supersonic flights for almost

20 years. Why?

The Concorde was developed in the early
1960s, on draft paper when calculations
were done with slide rules. Gasoline

was only $0.25 per gallon. In many ways,
a very beautiful and elegant aircraft
designed in a very different era, one that
was well ahead of its time — but perhaps
not so considerate of the environment

or communities. It flew until 2003
between Paris and London to New York.
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It burned a lot of fuel and created a lot of
emissions due to four inefficient military
engines. It also made a lot of noise on
take-off and created a loud sonic boom
as it flew overhead. Nobody wants to

see a return of that type of aircraft. In
fact, the UN, ICAO and FAA are all very
actively developing rules, requirements
and standards for any future aircraft —
supersonic or subsonic.

For supersonic flight to really have global
impact and acceptance, it must be done
in a sustainable and responsible way.
I've always believed that in order to be
successful in advancing transportation,
or any technology for that matter, we
need to ensure that the technology does
not adversely impact the environment or
the communities in which they operate.

Spike Aerospace’s vision is to responsibly
reintroduce supersonic flight with the
Spike $-512 Quiet Supersonic Jet.

This is a luxurious 18 passenger aircraft
that will cut flight times in half - at a price
that is very competitive with business

class tickets. That means flights from
Abu Dhabi to anywhere in Asia, Africa,
or Europe are less than four hours, from
New York to London is just over 3 hours
and from London to Hong Kong is about
6 hours.

But the time savings, while significant,

is only part of the value. | think of
supersonic flight, and the S-512, as
relationship builders. It is the opportunity
to travel more easily and connect with
people, suppliers, partners, customers,
investors, policy makers, friends and
loved ones. You can take a flight from
London to Abu Dhabi in the morning,
have a meeting and be back in time

for dinner. | could visit this region every
month if the flight is only six hours,
instead of every 3 months because of the
mind-numbing 12-hour flight from Boston.

The Spike $-512 is being designed with
digital engineering tools that were

not available when the Concorde was
designed 60 years ago.
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These tools enable our engineers

to rapidly iterate and improve the
aerodynamics of the aircraft to reduce
the sonic boom, maximize efficiency,
reduce fuel burn and emissions.

In addition, we are utilizing the most
advanced engines which further reduce
emissions, and composite materials to
reduce the weight of the aircraft.

What is truly unigue about the aircraft is
its aerodynamic design — a very slender,
long fuselage with a highly swept wing.
This design results in a very low sonic-
boom which will allow it to fly overland
without creating a loud, disturbing noise.
That sonic boom not only disrupts dinner
time, but it has the potential to impact
migratory patterns for birds, animals,
and even marine life. Sonic booms can
damage fragile historic buildings and
cause avalanches. Spike is sensitive to
these concerns and has spent significant
engineering design effort to minimize
the sonic boom to a soft thump as it flies
overhead.

Initially, tickets on supersonic flights
are likely to be similar to business
class tickets. But the goal is to make
supersonic flight available to everyone
and to perhaps make it even cheaper

than current flights. Just as prices for
flat-screen TVs and cell phones came
down over time, fares on supersonic
aircraft will also come down. That is what
makes supersonic flight so exciting.

What does supersonic flight mean for
Abu Dhabi? For personal travel, faster
flight means more tourism to Abu Dhabi
to explore its rich history and culture.

It is also an opportunity for Emiratis to
reach more of the world. For businesses,
supersonic flight is the ability to meet
with customers and suppliers more
often to build better relationships. For
international relations, supersonic flights
mean greater involvement in diplomacy
and world affairs.

Travelers will be flying on aircraft like the
Spike $-512 Quiet Supersonic Jet by 2025
and reaching destinations around the
world in half the time it currently takes.
In other words, in just a few years you will
be able to step onto a new generation

of aircraft that will connect you to the
world faster, quieter, and more efficiently
than ever before. This will transform not
only the aviation industry, but business,
diplomacy, cultural exchange, and

our connection to families and friends a

forever.
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MY ROBOT: LAWS FOR THE MACHINES

“The rise of powerful Al will be either the
best, or the worst thing, ever to happen
to humanity. We do not yet know which.”

Stephen Hawking, 2016

Artificial intelligence has many
connotations. For us, the most important
is the shift from machines executing
predictable, pre-programmed tasks

to computers taking responsibility for
decision-making. This is the Robot
Revolution — a fourth great societal leap
following the agricultural, industrial and
technological revolutions.

Most commentators agree that Al

will enable unprecedented human
advancement and also create significant
new risks for individuals and society at
large. For now, computers can still only
tackle narrowly-defined tasks. Soon,
however, the vision or spectre of general
artificial intelligence will appear. One
thing is certain: too much is at stake to
watch from the technological side-lines.

In his seminal 1940s work 'l, Robot’, Isaac
Asimov set out three fundamental laws
of robotics, which every robot must
obey without fail. To this day, these are
an excellent foundation for considering
how to ensure robots operate within
appropriate societal norms.

1. A robot may not injure a human being
or, through inaction, allow a human
being to come to harm.

2. A robot must obey the orders given it
by human beings except where such

orders would conflict with the First Law.

3. A robot must protect its own existence
as long as such protection does not
conflict with the First or Second Laws.

Yet, some robots already break these
laws. To avoid an accident, self-driving
cars may make decisions that injure
other road users (breaking the first
law). Flying military robots (i.e. semi-
autonomous drones) are regularly used
to take human life (breaking the second
law).

Importantly, Asimov’s laws focus on
human safety, followed closely by the
need to ensure that humans retain
control over the machines. As technology
evolves, we will need governance
frameworks that protect human rights,
preserve economic and social wellbeing,
and ensure that machines do not
become a law unto themselves. Though
this detail is important, we must not let
it obscure the primary importance of
safety and control. We must therefore
address the overarching ethics of the
behaviour of artificial intelligence
systems separately from the broader
discussion related to how the benefits of
Al are shared with society.

Whose ethics is it anyway?

As the use of Al expands, robots’
decisions may not be predictable by
humans. This may occur because so
much data is involved that humans would
simply not have time to comprehend it all,
or because the complexity of the problem
being solved is literally beyond human
understanding. Moreover, thanks to
machine-learning algorithms, any robot’s
thinking may evolve. As a result, two
identical robots that are released into the
wild and exposed to different data sets
may learn to adopt different approaches
to the same task as time goes by, as each
amasses new and different experience.
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To address this challenge, robo-
psychology must now move from
Asimov’s science fiction into the real
world. We must ensure we understand
how any robot’s behaviour is likely to
evolve. And we must have absolute
clarity regarding who will be held
accountable for the actions of a
wayward machine.

One example is drone manufacturers,
whose software already enables
permanent or temporary ‘no fly’ zones
to be implemented around sensitive
locations.
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Manufacturers must retain
first-line responsibility for the
behaviour of all machines
they produce

We propose that the original
manufacturer of the robot should have
first-line accountability for the behaviour
of its machines. To be clear, we are

not seeking for manufacturers to have
ultimate responsibility for the behaviour
of their machines, so long as it can be
proven that another party is responsible.
What we are seeking is that the burden
for inventing and implementing
appropriate command, audit, and control
systems lies with the party that has
brought the machine into the world.

Although this may raise significant
legal and commercial issues for the
organisations concerned, we note
that progressive businesses are
already adopting this type of mindset,
recognising that without the right
controls in place they may lose their
social licence to operate.

All robots must have failsafe
systems, data capture and
storage, and robust kill

switches policed

L[]

Universal basic laws for the
governance of robots must be
agreed globally and carefully

How can we police the behaviour of
machines?

Next, we must define clearly what society
expects of robots and their owners to
ensure human safety and absolute
control over the machines. In this
context, we note that robots created to
address specific problems will be much
easier to manage and control than those
which are equipped with more general
artificial intelligence and hence are able
to tackle a much wider range of tasks.

D
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We see three elements to these
protections that every robot
manufacturer should embrace:

« Failsafe systems to prevent the
occurrence of events which, if
committed by a human, would
be crimes, misdemeanours, or
other breaches of relevant laws or
regulations;

« The ability to capture and retain data
in a manner that is sufficient to provide
an audit trail to demonstrate why
particular decisions were made, and
hence to provide objective evidence as
to who should take responsibility; and

« Robust kill switches that would ensure
any robot could be shut down remotely
if this was required to preserve human
safety and/or control over the machine
in question.

Though these elements are simple to
describe, they will be challenging to
implement, especially given the diversity
of organisations that are involved in
creating robots.

Who will make and police the robot law?

Finally, as should already be obvious, a
‘free market’ or ‘self-regulated’ solution
for Al ethics is entirely inappropriate.

There are many complex issues and risks
at stake, and without proper governance
the short-term interests of robot sellers
and robot users will swamp the longer-
term interests of society.

Accordingly, we believe it is imperative
that governments and intergovernmental
agencies co-operate closely to adapt
basic universal laws to address the

ethical issues raised by artificial
intelligence, much like the fundamental
human rights that have been established
and agreed over recent decades.

Given the pace of development, action
is urgent. As Dave Waters commented:
"If Elon Musk is wrong about artificial
intelligence and we regulate it — who
cares? If he is right about Al and we
don't regulate it, we will all care.”
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The Robot Revolution is here. Machines
will progress from automating tasks to
the automation of decision-making,

with dramatic increases in productivity
that may herald the dawn of a Utopian
age. Meanwhile, the Robot Masters who
design and control the robots will amass
spectacular wealth, most likely exceeding
the fortunes of the pioneers of the
agricultural, industrial, and technological
revolutions.

Yet storm clouds are gathering too.
Despite the significant growth, radical
candidates on both sides of politics have
achieved electoral success around the
world, in part because many people feel
left behind. Economic evidence bears
out their fears: median wages have
stagnated in the USA for decades and
have remained stubbornly low in many
other countries.

So why has this happened?

Wealth polarisation. In the West, the
benefits of productivity have largely
accrued to the owners of capital,
resulting in dramatic inequality of

both income and wealth. The rich

have become richer and, as they

spend proportionately less of their
income, economic growth has slowed.
Governments have borrowed to attempt
to offset these trends, to no avail. In
parallel, national economic and social
infrastructure is crumbling. As examples,
America’s roads, bridges and airports are
literally falling apart, and Britain’s social
services are close to breaking point. The
contrast with newer economies in the
Middle and Far East could not be greater.

Robotisation will only add to these trends.
Productivity will increase significantly,
as machines displace humans from

a substantial proportion of existing
administrative and management roles.
Just as seen during the agricultural

and industrial revolutions in the UK in
previous centuries, new jobs will not be
created quickly enough to offset the loss
of employment. Wealth polarisation will
accelerate, real wages will stagnate or
even decline, and societal tension will
grow.

Robotisation is thus one of the most
fundamental challenges facing leaders
today. With the right policy interventions
in place, living standards could leap
dramatically. But without such action,

it is more likely that this next phase

of global development will lead to
widespread economic and societal
disadvantage.

Where do we start?

First, the economic and political elite
must recognise that they need to act to
solve this problem.

If we fail to act, robotisation will result

in a greater concentration of wealth,
which will in turn reduce economic
growth or even result in economic
decline. Softening demand for goods
and services will reduce investment
opportunities available to the owners of
capital, so investment returns will weaken
too, exactly as we have already seen in
many Western nations in recent decades.
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Meanwhile, the jobs that remain will be
those that have an intrinsic need for
human interaction - typically caring,
creative, cultural roles, ranging from
health service providers and teachers to
musicians and sales people and much in
between. Many of these roles are already
lowly valued (at least in Western society)
and a steady influx of new workers
seeking employment in these sectors

will only exacerbate this. This trend is
already evident in some countries, where
unemployment is approaching cyclical
low points, and yet median real incomes
remain under significant pressure.

As a result, the pressure on social welfare
systems will grow, and the proportion of
voters who feel left behind will increase.

increase

Jobs are

eliminated \
Robotisation

accelerates «——_____ Economic

growth slows

Further wealth
polarization

/ pressure
Tax receipts

Cuts to social welfare support

Governments will be severely challenged
as they seek to balance fiscal
responsibility with society’s expectations.
Heavier taxes on the most profitable
companies and the richer members

of society will become an increasingly
attractive option.

In short, the economic and political elite
have the most to lose if they ignore these
challenges.

Second, we must recognise that the best
solution is to share productivity gains
more widely.

Hollywood has already played out
many alternative futures in glorious
technicolour, favouring dystopian worlds

—

Welfare costs

Budgetary

fall

Cuts to spending
on infrastructure
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in which a tiny percentage live in luxury,
fighting off an increasingly militant
underclass. At the extreme, the choice
is simple: welfare or warfare? You can
invest in protecting your wealth, or

you can invest part of your wealth in
protecting the performance of the wider
economy.

It was the latter which lifted America out
of the Great Depression. As Robert Reich,
former US Labor Secretary under the
Clinton administration, outlines in Saving
Capitalism, a conventional response
built around austerity failed. Rather it
was the mindset of Henry Ford, raising
wages dramatically so that his workers
could afford to become customers, which
powered the nation’s development.
Taxes on the rich were much higher —
and so was economic growth.

Third, Governments must act to address
these challenges, with vocal support
from the private sector.

Our white paper The Future of Society
(Nigel Lake/Prof Jorgen Randers, 2018)
identifies a complete set of policy
options which are adaptable across the
political spectrum. Collectively, these
are designed to enhance societal welfare
and slow or halt the concentration of
wealth, for the benefit of all.

To fund the cost of these policy
measures, we advocate changing the
tax system to reward organisations that
create greater employment, and thus
reduce the burden on the welfare state.
Under this model, such organisations
would pay lower sales taxes, and those

that did not would pay higher sales taxes.

We focus on sales or value-added taxes
to minimise the risks of tax avoidance.

Care is required in implementing these
measures, to ensure that economic
incentives promote the intended
consequences over the medium to long
term. This will require fresh thinking and
a longer-term mind-set. Our conceptual
platform and the systems dynamics
models allow risk and opportunity to

be assessed for individual countries,
industries, or individual companies.

In considering these changes, it is critical
to note that wealth polarisation is also
occurring between nations. Countries
such as the USA and China that host the
leading technology companies of the 215
century will benefit, whilst others will be
left behind.

Meanwhile, how will we track whether
policy initiatives are working?

New metrics of economic and social
progress will be essential. Traditional
measures such as headline economic
growth and average GDP per head
obscure the very risks we are trying to
address, and thus increase the risk that
the wrong near-term choices are made.
This will drive poor longer term economic
and social outcomes, increasing the risk
of more dangerous revolutionary change.
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ELECTRIFICATION, CONNECTIVITY,
AUTONOMOUS VEHICLES AND THE
SHARED ECONOMY

Biggest transportation challenges?

Climate change is a challenge that
touches all modes of transportation. In
the United Arab Emirates, and globally,
transportation is a major emitter of COQ,
which places the onus on the transport
industry to reduce its carbon footprint
significantly. The consensus in the
research community is that this should
be done through three tracks:

« Improved vehicle fuel economy, or
adoption of low-carbon fuel standards
that necessitate a shift in the fleet
toward electric vehicles (EVs)

Improved freeway operation (for
example, by better mitigating bottle-
necks to reduce congestion) and better
management of infrastructure, such

as optimizing pavement resurfacing
for Green House Gas (GHG) reduction
benefits

Increased urban density to reduce
vehicle miles traveled (VMT) by cars
and also enable a shift from low-
occupancy vehicles to high-occupancy
public transportation, thus further
reducing VMT

Technology crystal ball?

Technology alone cannot solve

the major problems in the field of
transportation. For example, to
effectively reduce transportation’s
carbon footprint as outlined above, most
solutions require the use of existing
technologies combined with policy
regulation or market incentives, as well
as transformation in the way we live —
favoring higher density urban living with
a reduced dependence on automobiles.
One area where technology can play

a role is in the development of better
batteries to increase the range of electric
vehicles. Such advances still need to be
combined with government investment
in creating the fueling infrastructure

to make EVs real alternatives to the
combustion engine. This government
investment will be needed before the
market share of alternative fuel vehicles
can climb high enough to attract

the private sector to invest in such
infrastructure.

What about Connected and Autonomous
Vehicles (CAVs)?

These are exciting new technologies in
transportation, but their future benefits
are lower than some claims that have
been made in the popular press. On
their own, they will not reduce overall
urban congestion, and are likely to make
it worse. It is true that they allow for
smaller headways in freeway traffic (thus
increasing flow), but this will simply shift
congestions to freeway off-ramps and
downstream urban networks.

As for safety, Autonomous Vehicles,
with further development, will yield
improvements in safety, but to fully
exploit their capability, they need to
also be connected to other vehicles
through the Internet of Things (loT).
This is because no amount of deep
learning will be sufficient to do without
the information that it receives from
neighboring (and sometimes unseen)
vehicles. This is why researchers now talk
of CAVs as one integrated technology.
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This is not to say that Autonomous
Vehicles are only hype. One important
contribution they will make is to reduce
the amount of parking needed in urban
areas, for two reasons: firstly, because
AVs can be parked very close to each
other, since no human needs to open the
doors to exit and enter, and secondly,
because they can drive themselves to
park in low-density remote locations far
from their users’ home and work if these
are in urban cores.

The most important transformation in
transportation?

In my opinion, the shared economy is the
transformation that will have the largest
impact in reducing congestion in urban
areas. Shared cars free urban dwellers
from the need to find places to park at
home or work. They serve as an effective
mode of transport for the “last mile” of

atrip. For example, transit commuters
currently have the option of renting a car
or electric scooter at the transit station
to complete the trip to their intended
destination. Autonomous vehicles can
multiply the benefits of shared vehicles,
by solving the problem of imbalance
between the supply of cars and the
demand, because they can reposition
cars to the transit stations where they
are needed for later arrivals.

Shared vehicles are more than last-
mile solutions that complement public
transportation systems: in some cases,
they can transform them. For example,
companies such as Uber that offer the
ultimate mobility on demand service,
have expanded their service options to
include ride sharing, so-called Uber vans.
This form of on-demand public transit is
both a complement to fixed-route, fixed
schedule bus transit, and a challenge

to it.

The future?

On the technology side, Autonomous
Vehicles will come to market within the
next five years, though the extent of
large-scale adoption is still not clear.
Connected vehicle systems, especially
Vehicle to Infrastructure will grow as the
urban IoT grows.

On the demand side, millennials will
continue their preference for urban living,
walkable neighborhoods, the sharing
economy, and away from automobile
dependence. This will increase non-
motorized/lightly motorized forms of
personal transportation.

We will also see innovative mobility
service delivery models, with Autonomous
Vehicles that will enable new forms of
mobility supply. New forms of car sharing
with greater convenience will reduce the
motivation for individual ownership.
Car-sharing marketplaces may emerge,
such as driverless Uber, thus further
reducing the cost and uncertainty of the
sharing model.
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In a brain-computer interface (BCI),
neural signals recorded from the brain
are fed into a decoding algorithm that
translates these signals into outputs. This
allows people with physical disabilities
to control a variety of devices, such as
communication software, games, upper-
limb and lower-limb exoskeletons, mobile
robots, and wheelchairs. The prosthetic
device can then send feedback to the
user either via normal sensory pathways
(screens, sounds) or directly through
brain stimulation, thereby establishing a
closed control loop.

BCl technology offers a natural way

to augment human capabilities by
providing a new interaction link with

the outside world. This makes them
enormously important for patients with
severe neuromuscular disabilities, but
also opens up intriguing new possibilities
in human-machine interaction for able-
bodied people, too.

Brain signals can be recorded in different
ways. Implanting microelectrodes lets

us access the activity of individual
neurons, while placing external
electrodes over the scalp (also known

as an electroencephalogram or EEG)
allows us to observe the synchronous
activity of millions of neurons. Each
technique has advantages and
disadvantages. For instance, EEGs do not
provide information about small neural
populations that may encode details
about a user’s intended actions, but
does allow for the monitoring of complex
motor and decision-making processes
that involve large brain networks.

The most important aspect of a BCl is to
distinguish between different patterns
of brain activity, each of which might

be associated with particular intentions
or mental commands. Adaptation is
therefore a key characteristic of brain-
computer interfaces, because, on the
one hand, users must learn to modulate
their brainwaves so as to generate
distinct brain patterns, while, on the
other, machine learning techniques
must identify individual brain patterns
that reflect the tasks the user is trying to
execute. In other words, a BCl is a two-
learner system that must engage in a
mutual adaptation process.

Most media and popular trends focus
almost exclusively on the machine
learning aspects of BCI training, but
recent research results have discovered
that a mutual learning training approach
grounded symmetrically on all three
learning pillars (the machine, subject,
and application level) is essential for
users with severe physical disabilities

to control their BCI devices over long
periods of time and in real-world
conditions.

In addition to ‘'motor substitution’, where
a BCl bypasses a central nervous injury
to control a neuro-prosthesis, BCI
technology can also facilitate ‘motor
rehabilitation’, particularly after stroke.
While most rehabilitation paradigms
require the patient to have some degree
of mobility remaining after a stroke, a
brain-computer interface can assist
stroke patients with complete paralysis.
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BCls do this by promoting neuroplasticity,
the brain’s ability to recode lost functions,
in this case due to stroke, elsewhere in
the brain. A recent study revealed that

a BCl device coupled with an electrical
stimulation technique that delivers small
currents to the paralyzed arm or hand
to help it move provides chronic stroke
survivors with significant, clinically
relevant, and lasting motor recovery —
strong evidence of neuroplasticity.
Current BCIl technology, in particular
EEG-based, gives patients the power

to operate relatively simple devices.

No doubt, this represents an important
achievement for motor-disabled people.
Creating robust and natural brain-
computer interactions to control more
complex devices, however, remains

a major challenge, as does providing
disabled people with the benefits

of existing BCI technology outside
laboratory conditions.

As the BCI field enters a more mature
phase of development, the time

is increasingly ripe to design new
interaction modalities for able-bodied
people. The ideq, though, is not to control
a device with your mind, but teach a
device to predict a user’s actions or
decode their cognitive state. This kind

of technology would allow an intelligent
device to assist their user in a much more
personalized way, adapting to the unique
moods and modes of the individual.

An example of this emerging research

is to connect your car to your brain,

so that it can better anticipate which
actions you take (or don't take). But

such advanced systems will require
better and more transparent recording
technology. These could be invasive,
sitting inside the human skull, utilizing a
design of safe biophysical interfaces that

would be ultra-low power and wireless.
Or they could be non-invasive, such as
dry electrodes that do not require any
gel and can be integrated into everyday
helmets and skin sensors that can
remain operational for months.

In whichever direction BCI technology
develops, it will undoubtedly raise deep
societal and ethical questions. Some
are predictable, as with most new
technologies. How can we avoid a health
divide with the rich gaining the benefits
of BCls, while the poor are left behind?
How can we guarantee the privacy

of brain data? How can we prevent
malicious actors from interfering with
BCls, and attempting to manipulate the
target patterns that BCls are trained to
decode?

But there are also new and potentially
dangerous questions. Hypothetically,

a 'hacked’ BCI device could induce

a stronger level of manipulation by
externally generating in BCl users the
same brain patterns that control their
BCl-operated devices, whether an arm,
car, or something more important like a
safe or security system.

How would a user know that they are
voluntarily engaging in the interaction
or having the brain patterns implanted?
There will be no simple answer, but
adopting a truly mutual learning
approach that makes users conscious of
how they acquire BCI skills will certainly
be part of it.
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Figure 1

Brain-controlled wheelchair. Users can drive it by voluntarily modulating their brain signals (EEG
in this case). A BCIl decodes individual patterns of brain activity associated with different mental
commands. These commands are transformed into reliable and safe actions for the wheelchair
thanks to the incorporation of information about the environment (e.g., obstacles perceived by
the robot sensors in the case of a wheelchair) and the robot itself (position and velocities) to
better estimate the user’s intent, or even override the mental commands in critical situations. This
wheelchair illustrates the future of intelligent brain-controlled devices that, as our spinal cord and
musculoskeletal system, works in tandem with motor commands decoded from the user’s brain
cortex. This relieves users from the need to deliver continuously all the necessary low-level control
parameters, reducing their cognitive workload.



ADAPTATION FROM
‘EMBRACING THE WIDE SKY’

DANIEL TAMMET
FELLOW, ROYAL SOCIETY OF ARTS LONDON

IDEAS ABU DHABI 2019

Our minds are miracles—immensely
intricate webs of gossamer light inside
our heads that shape our very sense

of self and our understanding of the
world around us. Moment by moment
throughout our lifetime, our brains

hum with the work of making meaning:
weaving together many thousands of
threads of information into all manner of
thoughts, feelings, memories, and ideas.
It is these processes of thinking, learning
and remembering that make each of us
truly human. And yet much of what goes
on between our ears remains a mystery.

Perhaps this is not surprising,
considering that the brain is the

most complex object known to man.
Every action, from wriggling our

toes to performing calculus, involves

a breathtakingly sophisticated
choreography of neural activity that
scientists are only just beginning to
understand. By adulthood this jellylike
kilo of tissue holds around 100 billion
neurons and as many as 1quadrillion
(1,000,000,000,000,000) connections—a
greater number than stars in the known
universe. Imagine, then, the challenges
inherent in trying to study something
as intangible as a thought or a flash

of inspiration. And yet in spite of such
challenges, and the fact that the field
is still in its infancy, neuroscientists
have revolutionized our understanding
of the brain in recent years, treating a
host of previously intractable illnesses
and transforming how we think about
ourselves. |, for one, owe my life and
self-understanding to such advances.

My brain has been scanned on numerous
occasions, by doctors treating the
epilepsy | had as a young child and

more recently by researchers looking

for clues to how my unusual autistic
mind works—and for what it might

tell them about how brains function
generally. Having a brain scan is an
unusual experience, beginning with a
person in a white coat asking whether
you have any metal plates in your head
or shrapnel in your body. This is because
the scanner, known as an MRI (magnetic
resonance imaging), uses an extremely
powerful magnet to realign the atoms in
your head so that they produce signals
a computer can process to generate

a three-dimensional representation of
the brain. The scanner itself is a large
cylindrical tube surrounded by a circular
magnet. You lie on a moveable table that
slides into the center of the magnet. The
experience can make you feel rather
claustrophobic, which is exacerbated

by the need to remain completely still

so that the imaging can work properly.
The scanner is also very noisy, thumping
and humming away during the imaging.
Fortunately, the entire examination
usually takes less than an hour, and is
broken up into multiple runs (sequences)
that each last several minutes. The last
time | was inside a scanner, a screen
positioned above my head showed
strings of numbers that | was asked to
memorize. This task causes increased
metabolic activity — including expanding
blood vessels, chemical changes, and
the delivery of extra oxygen—in the
areas of my brain involved in numerical
operations. In a room next door, the
scientists watched on computer screens
how my brain reacted to the numbers.
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They could also compare my brain’s
activity with that of other subjects’
performance on the same task ...

Numbers, to my mind, are like a first
language. They possess colour, shape,
texture, and exude all sorts of emotions.
The mathematical constant Pi, which

| once recited from memory to 22,514
decimal places without error, is like an
epic poem composed in numbers. Words
similarly come to life in my mind: | have
made a career of these synaesthetic gifts
as an award-winning and best-selling
essayist, novelist, poet and translator.

Rare forms of creative imagination

may be the result of an extraordinary
convergence of normally disconnected
thoughts, memories, feelings, and

ideas ... scientists call the phenomenon
hyperconnectivity—abnormal cross-
activation between various regions of
the brain. Hyperconnected brains are
the very opposite of coolly calculating
machines, operating not from any step-
by-step mental rulebook but instead

as a kind of beautiful, swirling chaos ...
certain neurological and developmental
conditions, in which hyperconnectivity
features prominently, may prove a spur
to highly creative expression.

Even to this day autistic savants are too
often viewed as robots, or computers,
freaks, or even supernaturally endowed—
in short, anything but human. And

yet it is our humanity that makes our
extraordinary abilities possible. With

all that we have begun to learn in
recent decades about the intricacy and
idiosyncrasy of “normal” brains and
minds, and with the growing awareness
of the wide variability across the autistic
spectrum, such distorting and hurtful
misconceptions will—I hope—decline in

the years ahead. Better still, society will
find ways to make best use of the talents
and energies of differently able minds,
maximizing the depth and diversity of
their intellectual capital in the face of the
many challenges, and opportunities, that
lie ahead for us all.

Given the chance to contribute
meaningfully within a truly inclusive
meeting of every kind of mind, each of

us can use our brain to do what we have
always done best: imagining a better and
brighter tomorrow.

Copyright © 2009 by Daniel Tammet
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INTRODUCING A NEW
MEASUREMENT FOR A NEW

Rapid globalization and technological success in a global environment, these
Wo RL D o F Wo RK shifts are making the world more competencies all help differentiate

interconnected than ever before. human capability from that of

Succeeding in this world requires a exponential technologies, such as

new set of abilities, which do not fit artificial intelligence.

within traditional concepts such as IQ
and EQ. Instead, they need a unique
measurement - WQ, or World Quotient
—a new framework that brings human
capital development into the new global
world of work.

SKILLS KNOWLEDGE

VALUES ATTITUDES

CARL-JOHAN WESTRING JOHAN BJURMAN BERGMAN

PRESIDENT DIRECTOR

CUSTOMIZED SOLUTIONS, WORLD QUOTIENT, Competencies that help us compete with Exponential Technologies

EF EDUCATION FIRST EF EDUCATION FIRST
Based on the Council of Europe and Skills
OECD's framework of global competence!, « Perspective Taking - the capacity to
there are four dimensions of the World identify and take on conflicting points
Quotient: Skills, Knowledge, Values, of view to understand how other
and Attitudes. At EF Education First, people think and feel, and how various
we have adopted this framework for perspectives relate to one another.

the development of the WQ, and below
are two examples of competencies
within each of these four dimensions.
In addition to being essential for

« Adaptability - the self-awareness
that allows us to adjust our thoughts,
feelings, and behaviors and respond ‘

effectively and appropriately to new
" Preparing our youth for an inclusive and sustainable world, PISA, OECD, 2018

contexts and situations.




IDEAS ABU DHABI 2019

64

Knowledge

« Intercultural Knowledge - the
experience and cultural knowledge
accumulated from living abroad and
working within a truly international
environment, which allows us to be
informed and skilled global workers.

e Intercultural Communication - the
ability to effectively and respectfully
interact with people who appear
to have different values and belief
systems.

Values

« Diversity Experience - the capacity
to engage fully with people whose
backgrounds and personal values are
different from one’s own.

« Interconnectedness - the
understanding that all countries and
humans are interlinked and affected
by one another.

Attitudes

« Efficacy - the belief that we can drive
change in the world through our work.

« Ambiguity Tolerance - the capacity to
maintain a positive attitude towards
uncertain situations to evaluate
them neutrally, and deal with them
constructively.

In contrast to an individual’s 1Q level,
which researchers suggest remains
stable relative to peers during adult life,
a person’s WQ can be nurtured through
deliberate practice. Individuals and
organizations alike can improve their

WQ by devising strategies that promote
intercultural connections, creating
space for reflection and codifying

the dimensions of WQ into individual
competencies and corporate culture.

Supported by a Growing Body of
Research

In recent decades, research efforts
around ‘global competencies’ have
increased. Building on the work of
scholars such as Hett? and Kelley &
Meyers?, the Council of Europe in 2016
identified more than 100 domains

of competence needed to sustain

a multicultural citizenry“. Further
developing this work, the OECD
published its PISA global competency
framework, which defines strategies
for teaching and assessing globall
competence.

Taken together, this growing body of
work reflects an increased awareness
among academic institutions, public
sector organizations, and the private
sector that these global competencies
are precursors to developing their human
capital: when people have the ability

to interact cross-culturally, they can be
more productive and successful in a
globalized society.

?The Development of an Instrument to Measure Global-mindedness, University of San Diego,

Hett, E. J. (1993).

3The Cross-Cultural Adaptability Inventory. Minneapolis, MN: National Computer System,

Kelley, C, & Meyers, J. (1995b).

‘Competences for Democratic Culture, Council of Europe (March 2016)
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Responding to Demand from
Government, Corporations, and Youth

EF Education First created the World
Quotient to respond to the need

of governments, corporations, and
individuals to know which competencies
to measure in order to succeed in the
new world of work, and to identify a
common vernacular around these
themes.

Governments face challenges that

are ever more complex. In addition

to grappling with how to achieve
actionable cooperation on global
challenges such as climate change and
mass migration, leaders are struggling
to provide education that lead to
meaningful employments. Countries
with a young population engaged

in labor-intensive production are
particularly susceptible to automation
in the fourth industrial revolution and
will need to reskill at a massive scale.

In this context, the WQ framework can
help identify which competencies will
facilitate diversification, job creation and
sustainable economic growth.

Organizations across the spectrum
are dealing with increasing degrees
of uncertainty about their future
talent needs. WQ can help them focus
on building competencies that will
help them thrive in an increasingly

competitive environment. The framework

also supports the development of
inherently human skills, which allow
employees to stay competitive in an era
of exponential technological shifts.

For individuals, WQ serves as a way to
contextualize the competencies they
seek from professional activities. In
particular, for today’s youth who will
not settle with spending their waking
hours working in an office®, and who
change jobs more frequently than ever
before’, WQ provides a framework to
evaluate professional opportunities
and employers with a view to growing a
transferrable toolbox of competencies.

The Future of the World Quotient

The development of the World Quotient
framework continues through academic
research and practical application,

with a research project underway to
develop WQ for executive leadership.
Additionally, EF Education First is
creating a WQ assessment and
opportunities for learners of all ages to
find their global competency baseline.
Eventually, with a robust and adaptable
WQ framework, individuals, corporations,
and governments will have the tools to
better assess and prepare for our rapidly
changing world of work.

*Equity and Quality in Education - Supporting Disadvantaged Students and Schools, OECD (2012)
SThe Reason Why Millennials Don’t Want The Typical Office Job, Forbes Council (December 2017)
"How Millennials Want to Work and Live, Gallup Research (2018)
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