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We live in volatile times.

Disruptive technologies, changing demographics,
evolving work models, political upheaval, and a
protectionist stance toward global trade as marked by
the UK Brexit and the US pullout from the Trans-Pacific
Partnership have upended the status quo and left
many feeling confused.

Worldwide, people are polarized by these trends. At one end of
the spectrum, some are leaning toward these changes,
championing them as steps in the right direction.

At the other end, some others feel disillusioned and discontented,
with pervasive feelings of restlessness and uncertainty.

Amid the chaos and conflict, however, emerging trends are evident:

the exponential power of exascale supercomputing will crunch big
data with the finesse to allow for meaningful insights and trend
analysis; new supermaterials will be created which will forever
change the way we live and work; disruptive financial-tech trends
will transform the way trade is processed and bank transactions are
conducted; and interfaces with Al will pave the way to hybrid
production models between men and machines.

The APO is also on the cusp of change. Navigating this volatile,
uncertain, complex, ambiguous environment, the Quarterly
Emerging Trends Report, prepared by the APO Futures Team,
seeks to distinguish the forces driving the shifts in times,
technologies, and events. It is also trying to focus on predicting
future trends that will improve the labor productivity and
economic competitiveness of member countries.

We are casting our net far and wide in search of the emerging
trends and underlying driving forces that will shape the future of the
APO and its members. There are more questions than answers. The
future is not predetermined, but one thing is certain: the APO is
committed to working with its members to equip ourselves for a
complex future.

Dr. Santhi Kanoktanaporn
Secretary-General

Asian Productivity Organization
April 2018

Focus on signal over noise.
Don’'t waste time on stuff

that doesn’t actually ’ ’

make things better.
—Elon Musk, CEO of SpaceX and Tesla
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“Exascale computing power, undergirded
by pervasive computing, loT and Wireless
Mesh Networks, seeks to shorten the
achievement time of the Sustainable
Development Goals and accelerate the
creation of Society 5.0.”
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the same supercomputing strength
will have substantially less carbon
footprints and reap enormous
pbenefits from big-data crunching,
creating real-time scenario
projections to facilitate well-informed
decision making.
Quantum-computing prototypes,
however, are presently still unstable
and prone to calculation errors.

For now, the supercomputing arms race
will still be based on supercomputers with
the highest floating point operations per
second (flops). On this front, PR China is
taking the lead, with Sunway Taihu
achieving the ability to perform at 100
petaflops. With strong financial support
from PR China’s central government, the
Sunway Taihu team aims to achieve the
first exaflop supercomputer next year,
effectively ushering in the exascale
supercomputing era before 2020.

The emergence of exascale, and potentially
zettascale and yottascale, computing in the
next few years can be used to foretell the

future and reconstruct the past with

mathematical precision. On the climate front,

the weather, earthquakes, and tsunamis
could be predicted with superprecision.
Below the surface of the earth, exascale
computing could be used to identify
geothermal structures and prove useful for
the exploration of petroleum and natural
gases, eliminating existing resource scarcity.
Exascale computing power, however,
ultimately depends on the achievement of
program goals designed by humans.
Deployed judiciously, it potentially shortens
the time needed to reach many of the UN
Sustainable Development Goals, particularly
In the areas of addressing socioeconomic
ramifications due to climate change, energy
shortages, and environmental impacts, given
the myriad supercomputing applications
undergirded by pervasive ubiquitous
computing and facilitated through
self-evolving Wireless Mesh Networks and
the loT.
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“When human’s mind can be replicated and
maintained in a self-requlated and computationally
based system, the human-machine chimera would
yield unimaginable outcomes which go beyond
mere interaction of two human beings.
Appropriate governance between these two forms
of intelligence would complement each other’s
strengths, eliminate their weaknesses and
empower each other’s capabilities, which
eventually, will benefit the human Master.”
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Less attachment to a physical location may
be one of the consequences of the hybrid
production model between men and
machings. Production centers can be situated
far away from core manufacturing units, yet
maintain-operational efficiency and reduce
overall production costs. Thanks.to advanced
predictive analytics, production and
distribution.can now be matched with
forecasts of availability of other inputs of
production:.

While the mass production model offered
limited participation of customers in
product design, the hybrid production
model democratizes the market by taking
into account customers’ preferences.
Customers are also regarded as a critical
“human” element in the future hybrid
production model where all information is
collected and fed back continuously.

Prior to executing production, machines

themselves will send information on a new
product, which is based on the aggregated
preferences of customers, to the customer

base for “approval” through a middleware
platform. This is the technosocio dimension
of this production model due to socially
embedded product preferences in addition
to the involvement of “socialized machines.”

Furthermore, resources.will.be
allocated more efficienmtly only for
the products in most.demand since
there Is more alignment between
product design and customer
preference.
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Time in years to peak of adoption
N

Horizons of technology disruption

3D/4D .
printing blockchain

natural language processing large scale machine learning

different
big

cloud data early machine learning

virtualization

19 9 5 n OW 2 O 2 5 Time to exponential technology breakthrough point

Source: dimension data @mikequindazzi
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“We shape our tools and,

thereafter, our tools shape us.”

—John Culkin (1967)




Fortunately, advances in quantum
computing hold great promise for
locating impending crisis signals
using algorithms in assessing global
and individual countries” economic
situations.

market”

“superefficient

“Economic boom and bust is, to a
large extent, influenced by the
degree of rationality of market
agents at play. Crises may occur due
to self-fulfilling prophecy of the
market player perturbed by white
noises in the market. Technology
advancement holds great promise in
attenuating human irrationality
including maintaining economic
cycle free from irrational exuberance.
Technology may also facilitate better
allocation of resources.”




The widely held belief in humans’

unique cognitive ability was
challenged when the AlphaGo
program beat the top-ranked
human Go player in 2015.

“Humanized judgment that was conventionally regarded as a
sacred realm of human ability has been partially replaced by
thinking machines. Programmed with artificial general
intelligence [AGI), the machines mine the downward deepest

learning and self-evolving without human intervention. The Al
is no longer for specific intellectual tasks but underway to
cover a full range of human cognitive ability as a new intellect.”




People have an intrinsic aversion to
machines trespassing in their own
cognitive realms, especially when it
comes to the arts and humanities.

That unspoken taboo has cracked slowly
after the release of the Al-scripted
experimental sci-fi short film, Sunspring. An

Al bot created the screenplay using neural
networks. The bot was initially called Jetson
but later renamed itself Benjamin after
learning movie scenarios like Star Wars and
Ghostbusters. In the same year, IBM's Watson
also showcased its first movie trailer, Morgan.
Recently, Al bots have starred in movies. The
movie Doomsday Book released in the ROK
in 2011 introduced an Al bot working at a
temple, which later became enlightened with
the teachings of the Buddha and preached
sermons to the monks in residence.

Since the term “Al” was first introduced at the
Dartmouth Conference 1956, Al copied
humans “artificially” but could not really
evolve its thinking. However, the formation
of an ultraconnected society and
astronomical amounts of data are about to

manifest humans’ sci-fi imagination in Al.
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Revenue from the artificial intelligence (Al) market
worldwide, from 2016 to 2025

By 2025, revenue earned from Al will increase by 43 times more than that in 2016. Areas which
highly adopt Al technology are telecom, automotive, assembly, finance services and retail.
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30% of enterprises are 62% expect to hire a Chief Al 91% see barriers ahead with
planning on expanding their Officer in the future. lack of IT infrastructure (40%)
Al investments over the next and lack of talent (34%) as the

36 months. most significant.

Source: Forbes, 2017 [ https://www.forbes.com/sites/louiscolumbus/2017/10/16/80-of-
enterprises-are-investing-in-ai-today/#664ee91b4d8e/ ]

APAC is the global leader in driving Al revenue
from most of the selected industry.

APAC occupies the most Al revenue from R/D, product innovation, customer service, marketing, and
etc. Europe and Americas show their strongest share in supply chain & operations and sales each.

APAC M Americas B Europe  *0% for APAC, Europe

Product Innovation/R&D
Customer Services

Marketing

Asset and Capital Management
Security and Risk

Supply Chain and Operations

30 19
39 38
37 47

Sales
Finance
Other i
No Area is Driving Revenue from Al 1*

0 20 40 60 80 100 120 140 160

80 7% of enterprises have active Al in production
today, led by the Asia-Pacific region

Does your organization have any Al capabilities currently in production?

Yes for “we'd consider Al
to be in significant use and
deployed operational but
there is lots of room for
further implementation
and process integration.

Americas 83%
74

Europe
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Increasing functional intelligence
will be related to tech-generated
social transformation. Society will
have new sets of norms, values,
pehaviors, etc. in the
posttransformation period.

oo

“Intelligence explosion, a term used to describe the
omnipresence of super intelligence, would make
possible the creation of exact copies of human
beings with enhanced capacity and characters
serving the purpose of natural intelligence, i.e.,
human itself. This would also lead to the birth of
the imitation of the realm in new dimensions of

space and time where the super intelligence
human inhabits. Such explosions in intelligence
and enhanced virtual environments have potential
to spark benefit to the endeavor of real human
beings to find solutions to the problems existing in
their ‘real’ world they are living in deriving from its
‘artificial’ realm.”
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“The speed of interconnectedness among entities including
nation states, independent of its size, function and structure,
would be ricocheting to its unparalleled exponential
trajectory fueled up by inherent convergence property of
digital technological advancements together with their
newly created formation of ‘virtual’ time and space
dimension in complementary to its ‘natural’ realm all of
which bring about unprecedented transformation of society.
While the alternative mode of governance such as a hybrid
public-private or ‘para-states’ can be seen at present time,

states would disappear and dilute into a single form of
governance across traditional nation states leaving most of
its governance structure would be located in a virtual world.”

In a 2014 report, the US National
Intelligence Council predicted
scenarios of how the world would
look a generation later.




modes of governance formed based on
certain functions which have the potential to
diminish the role of governments or
nation-states. This is the starting point of the
disappearance/end of nation-states.

It is interesting to note that digital
technologies are also run on platforms
that can be regarded as enclaves or
“virtual para-states” having their own
nA

modes of regulation, structure, and
function.

While there is an increasing tendency for

governments to digitize their services to A ]
uphold the principle of efficiency, itis Q‘""
acceptable to argue that governments would

end by giving up most of their functions and 0

structures to the “virtual para-states.” The
inherent converging nature of digital

technologies opens possibilities for machines,
the virtual and physical worlds, and humans
to interact seamlessly with each other on a

platform, which would contribute to the
further diminishing of government entities as
physical institutions. Almost all government
functions and operations could be located in
the virtual world, while public service delivery

would still be in the physical domain.
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Comparison of Global GDP Composition
in our 2030 scenarios Elements of Power of Leading Countries in 2030

The graphic below illustrates patterns in the shift in global economic clout across regions
(measured in terms of their share of real global GDP) in 2010 and in our four scenarios for 2030.
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Technological changes and disruptions
are occurring daily in every sphere.
Old industries shrink or disappear, while
new ones alter the social, economic,
environmental, and political landscape.
Today, technologies are combining
new ways of improving business
performance and productivity, offering
benefits as well as challenges to which
the public and private sectors must
respond. Business leaders must update

— Keidanren

Policy & Action

an 10 July
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organizational strategies in the face of
continual evolution, ensure that their
organizations always look ahead, and use
technologies to improve performance.
They must also plan for a range of
scenarios, abandon assumptions about
where competition and risk could arise,

and look beyond long-established models.

All organizations should be able to act
fast, make informed decisions now,

—TOKYO, JAPAN

and fine-tune strategies or policies as
necessary. It is therefore critical for leaders
to understand which technologies will
alter their circumstances and prepare
accordingly. The APO Sustainable
Productivity Summit will orient member
countries on “the next big thing” and
technologies shaping the future of
productivity while creating maximum
benefits for their economies.
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