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Sanghoon AHN (Director and Vice President, Department of Industry and
Service Economy, Korea Development Institute)

He is working as a director as well as a vice president of the department of
industry and service economy at the Korea Development Institute. Previously
he served as senior economist at the directorate for science, technology and
innovation of the OECD. He also worked as an Advisor of the World Bank and
taught at the KDI School of Public Policy and Management as an adjunct pro-

fessor.

Dominic BARTON (Global Managing Director, McKinsey & Company)

He is the global managing director of McKinsey & Company. Prior to his cur-
rent role, Dominic was based in Shanghai as McKinsey’s Asia chairman from
2004 to 2009 and led the Korea office from 2000 to 2004. He is an active par-
ticipant in international fora, including Davos, the St. Petersburg International
Economic Forum, Les Rencontres Economiques d’Aix-en-Provence, the Asia

Business Council and the China Development Forum.

Sang-mok CHOI (1* Vice Minister, Ministry of Strategy and Finance, Korea)
He has held senior positions in the ministry of strategy and finance and is
currently the 1" vice minister of strategy and finance. He previously served as
secretary to the President for economy and financial affairs. He also served
as secretary general of the Public Fund Oversight Committee of the Financial

Services Commission.

Carl Benedikt FREY (Co-Director and Oxford Martin Citi Fellow, Oxford
Martin Programme on Technology and Employment)

He is co-director of the Oxford Martin Programme on Technology and Em-
ployment at the Oxford Martin School and economics associate of Nuffield
College, both University of Oxford. He is also a senior fellow of the Programme

on Employment, Equity and Growth at the Institute for New Economic Think-
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ing in Oxford, and the department of economic history at Lund University. His
research focuses on the transition of industrial nations to digital economies,
and subsequent challenges for economic growth, labor markets and urban de-

velopment.

Dennis GOERLICH (Managing Director, Kiel Institute for the World Economy)

He is head of the Kiel Institute’s Global Challenges Centre and managing di-
rector of the Global Economic Symposium, IfW’s annual research-based and
solution-oriented conference addressing the most important global challenges.
His research interests are the impact of technological transformations on the
division of labour between and within countries, on organizations and gover-

nance.

Marn-ki JEONG (1" Vice Minister of Trade, Industry and Energy, Korea)

He currently serves as 1% Vice Minister of Trade, Industry and Energy. He has
held senior government positions in the Ministry of Trade, Industry and En-
ergy. He previously worked as Secretary to the President for trade, industry

and energy.

Hyunghwan JOO (Minister of Trade, Industry and Energy, Korea)

Prior to his current position, he served as vice minister of Strategy and Fi-
nance. He also served as secretary to the President for economic and financial
affairs. He previously took the role of secretary general of the Presidential
Council on National Competitiveness and the Presidential Committee on
Green Growth.

Jin-Hyung KIM (President, Al Research Institute)

He is the founding CEO of AIRI (Artificial Intelligence Research Institute)
and Professor Emeritus of KAIST Computer Science Department. He is also
serving as the chairman of the Korea National Open Data Strategy Council.
His research interest spans various subfields of artificial intelligence such as
probabilistic reasoning, neural networks, pattern recognition, and recently on

computing education.
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Kenji KUSHIDA (Research Associate, the Walter H. Shorenstein Asia-Pacific
Program, Stanford University)

He is the Japan Program research associate at the Walter H. Shorenstein Asia-
Pacific Research Center and an affiliated researcher at the Berkeley Round-
table on the International Economy. His research interests are in the fields of
comparative politics, political economy, and information technology. He has
four streams of academic research and publication: political economy issues
surrounding information technology such as cloud computing; institutional
and governance structures of Japan’s Fukushima nuclear disaster; political
strategies of foreign multinational corporations in Japan; and Japan’s political

economic transformation since the 1990s.

Jaeyoung LEE (Former WEF Staff/Former Lawmaker)
He worked at the World Economic Forum before coming to Korea to become
a lawmaker. He also worked as vice president and head of youth and policy re-

search centre at Youido Institute.

Gregory MULHOLLAND (CEO, Citrine Informatics)

As Citrine’s chief executive officer, he is charged with company leadership,
external interactions, and vision setting. Since his co-founding the company in
2013, it has worked with Forbes Global 2000 companies to accelerate the ma-
terials and chemicals design and manufacturing process. He has been invited
to speak at government and private events internationally on the topics of
materials informatics, the Fourth Industrial Revolution (Industry 4.0), and big
data analytics in manufacturing. In 2015, he was named one of the Forbes 30

Under 30 in Energy.

Seong Jin PARK (Vice President of Industry-Academic Affairs, POSTECH)

He is a vice president of industry-academic affairs as well as a professor in the
department of mechanical engineering at the POSTECH. He has also been the
chief executive officer of the POSTECH Holdings. He previously worked as a
research professor at the Center for Advanced Vehicular Systems, Mississippi
State University and as a research associate, Center for Innovative Sintered

Products, Pennsylvania State University, USA.
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I1 SAKONG (Chairman, Institute for Global Economics)

He previously served as minister of finance, senior secretary to the president
for economic affairs and spent 10 years at the Korea Development Institute.
As Chairman of the Presidential Committee for the G20 Seoul Summit, he was
wholly responsible for the preparation and coordination for the G20 Seoul
Summit. Simultaneously, he chaired the Korea International Trade Associa-

tion. Currently, he is advising the JoongAng Media Group.

Jong-Guk SONG (President, Science & Technology Policy Institute)

He previously served as a fellow at the Fiscal Policy Advisory Committee, Na-
tional Science and Technology Council (NSTC), International Science Business
Belt Council as well as the Natural Science Subcommittee, Korean National
Commission for UNESCO. He also worked as president of the Korean Society

for Technology Management and Economics.

Kyungjin SONG (President, Institute for Global Economics)

She previously served the government of the Republic of Korea in various ca-
pacities. She served, 2009-2011, as special adviser to the chairman of the Pres-
idential Committee for the Seoul G20 Summit in the Office of the President.
She also worked, 2008-2009, as special aide to the special economic adviser
to the President and chairman of the National Competitiveness Council in the
Office of the President. From 2004-2007, she served the Ministry of Finance
and Economy as foreign press spokesperson.

Jonathan WOETZEL (MGI Director and Senior Partner, Shanghai, McKin-
sey & Company)

Based in Shanghai since 1996, he has been instrumental in establishing and
growing McKinsey’s presence in China. In addition to his work helping Chinese
and other Asian businesses prepare for global growth, he is responsible for con-
vening the firm’s work with city, regional, and national authorities in more than
40 geographies around the world. He leads McKinsey’s Cities initiative and co-
chairs the non-profit think tank Urban China Initiative—a joint venture led by
Columbia University, Tsinghua University, and McKinsey & Company—that aims

to develop and implement solutions to China’s urbanization challenge.
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Justin WOOD (Head of Asia Pacific, World Economic Forum)

He is responsible for the World Economic Forum’s activities in the Asia Pacific
region. He previously worked for The Economist Group in South-east Asia for
14 years. For eight of those years he ran an economic and political advisory
service covering the Asia region. His clients were governments and companies
from around the world with deep interest in the region. Before running the
advisory business, he worked as a journalist, covering economics and business
across Asia. In total, he has lived and worked in the Asia Pacific region for a to-
tal of 24 years, including in Singapore, the Philippines, Malaysia, Taiwan and
South Korea.

I1-ho YOO (Deputy Prime Minister & Minister of Strategy and Finance, Ko-
rea)

He currently serves as deputy prime minister and minister of Strategy and
Finance of the Republic of Korea. Before taking the position of deputy prime
minister, he was the minister of Land, Infrastructure and Transport. He previ-
ously worked as chairman of the Policy Committee of the Saenuri Party as well
as chief secretary to President-elect Park Geun-hye. He also taught at the KDI
School of Public Policy and Management.

John ZYSMAN (Co-Director , Berkeley Roundtable on the International
Economy (BRIE), University of California, Berkeley)

He is a professor emeritus at the University of California, Berkeley and co-
founder of the Berkeley Roundtable on the International Economy (BRIE). He
has written extensively on European and Japanese policy and corporate strat-
egy; his interests also include comparative politics, Western European politics,
and political economy. Previously, he has served on the Director’s Advisory
Board, Lawrence Livermore National Laboratory, the Industrial Advisory
Board, Los Alamos National Laboratories and Scientific Board, and Centre

D’Etudes Prospectives et D’Informations Internationales.
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Opening Remarks

11 SAKONG
Chairman, Institute for Global Economics

Good morning, Excellencies, Ladies and Gentlemen,

It is indeed a great privilege for me to welcome you all gathered here
this morning. Of course, my special greetings and appreciations go to
those coming from abroad.

Today, we are in the midst of rapidly progressing industrial changes
which we commonly describe as the Fourth Industrial Revolution.

One of the major characteristics of the Revolution is its rapid speed
of progress. The Revolution is already affecting not only production,
distribution, and consumption of goods and services, but almost every
aspect of our daily life. Artificial intelligence, robotics, big data, cloud
computing, internet of things are not just reserved for experts and spe-
cialists, but they are already becoming almost household jargon.

Needless to say, this revolution brings about a variety of new oppor-
tunities and challenges. It is, therefore, urgent for us as a nation, as a
society, and as an individual to get prepared for taking advantages of
those new opportunities while properly dealing with challenges. The
main purpose of this conference is to highlight and discuss the Revolu-
tion and its important implications particularly for government policy-
makers and corporate decision makers.

Since we were able to bring together globally renowned scholars, re-
searchers and practitioners from the frontiers of the Fourth Industrial
Revolution to this conference, I am certain that the discussions and
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proceedings of this conference will be highly appreciated by all those
who are interested in this very subject.

I am personally very much looking forward to sharing enlightening
views and illuminating insights of all distinguished speakers.

Let me now take a brief moment to appreciate co-organizers of this
conference together with the IGE. I am especially grateful to John Zys-
man, co-director of the UC Berkeley Roundtable on the International
Economy and his colleagues for their special efforts. My appreciation
also goes to Dominic Barton, global managing director of McKinsey &
Company, and his colleagues. I must also thank vice minister of Strat-
egy and Finance, Choi Sang-Mok, who is here with us to deliver a con-
gratulatory remark on behalf of Dr. Yoo Il-ho, Deputy Prime Minister
and Minister of Strategy and Finance who had to attend the opening
session of the Budget Committee of our National Assembly at this very
moment. As you may know, vice minister Choi is one of the most dis-
tinguished senior policymakers in the Korean government. Vice min-
ister Choi too has to rush back to the National Assembly immediately
after the delivery.

Lastly, I must recognize the presence of many distinguished partici-
pants present here this morning. Since the list is too long, I just cannot
do that for all individually now. But I would like to recognize two Na-
tional Assembly members who are present here out of their very tight
parliamentary schedules. National Assembly person, Na Kyung-Won,
former chairperson of the Committee for Foreign Affairs and National
Unification, is here with us. Another National Assembly member is Dr.
Yoon Sang-jik who served as minister of Trade, Industry and Energy,
not long ago.

With no further ado, I should end my very brief opening remarks.

Thank you.
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Opening Remarks

John ZYSMAN
Co-Director, BRIE, University of California, Berkeley

Since I will have a chance to talk with you substantively, I will be even
briefer. What I want to do is to let you know what a delight it is and
how pleased BRIE is to be co-sponsoring and joining with McKinsey
and the IGE on this very important theme.

For those of you who don’t know our group, we were formed several
decades ago in the very early beginnings of the electronics industry, of
the semiconductor industry, of the digital revolution, with the help and
support of a good number of the industry leaders at that time. Some
of you who know the industry certainly know David Packard, Robert
Noyce, Jerry Sanders, and Steve Jobs.

We have worked over the last decades with governments and the in-
dustry to try to understand and shape this evolving digital revolution
for the purposes of community and society. The real task and part
of the pleasure have been to work with particular governments and
particular places; and doing so with Korea has been one of our great
honors and privileges and we hope we have been able to make some
contribution and we hope to be able to continue to do that in the ongo-
ing future.

So with that, welcome and it’s a great pleasure and honor to be with
you.

Thank you.
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Congratulatory Remarks

ITho YOO
Deputy Prime Minister and Minister of Strategy and Finance, Republic of Korea

Distinguished participants, ladies and gentlemen,

A warm word of welcome to everyone this morning as we celebrate this
international conference on “The Fourth Industrial Revolution and the
Future of the Korean Economy.”

I would like to deliver my thanks to Dr. Il SAKONG, Chairman of the
Institute for Global Economics, Dominic BARTON, Global Chairman
of McKinsey & Company, John ZYSMAN, Director of the Berkeley
Roundtable on the International Economy for convening this confer-
ence. Today we are here to share ideas for the Fourth Industrial Revo-
lution and subsequent changes in our future. I hope this forum will
serve as a venue for vigorous discussion regarding the possibilities and
challenges brought on by the Fourth Industrial Revolution.

Honored guests, now we stand on the brink of the Fourth Industrial
Revolution, where the convergence of different technologies will lead
to the emergence of new industries. New technology appears and our
imagination becomes the real as inter-industrial convergence acceler-
ates. In the new world, the 3D printer produces the artificial joint, and
drone delivery will be commonplace. But this is just the tip of the ice-
berg.

As the Fourth Industrial Revolution has progressed, a far-reaching and
fundamental reform on the socio-economic system will occur. In this re-
spect, we may note Klaus Schwab, chairman of the World Economic Fo-
rum, described the Fourth Industrial Revolution as “system revolution”.
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Manufacturing industries will experience a drastic change: smart fac-
tories will emerge with fully automated and functionalized assembly
lines capable of autonomously making and implementing decisions
regarding the production process. The manufacturing industry will be-
come increasingly oriented toward providing services with the use of
accumulated consumer data obtained in the production and sales pro-
cess. Creativity and data utilization will determine the competitiveness
of firms rather than physical resources such as facility or labor. The
company that possesses and analyzes big data will lead the market,
providing customized services and products.

By smartization of product process, low-skilled labor will be dimin-
ished, whereas high-skilled labor, which cannot be substituted by au-
tomated machines, will be increased. With the rise of the on-demand
economy, where consumer’s demand is satisfied immediately by pro-
visioning of goods and services, the form of employment will become
more flexible as well.

Recently, Korean economy has been experiencing unprecedented
slowdown amid difficult external conditions including weak global
growth and trade, a falling potential growth rate due to an aging popu-
lation and the declining competitiveness of Korean industries. In these
circumstances, the Fourth Industrial Revolution represents both a risk
and an opportunity. If we could improve institutional rigidities and the
lag behind intelligence information technology on the basis of our out-
standing ICT infrastructure and manufacturing foundation, we could
play a leading role in the Fourth Industrial Revolution.

Soon after being inaugurated, President Park introduced her creative
economy initiative as a new paradigm for Korea’s economic growth.
With its focus on creativity and convergence, the initiative has pre-
pared Korea for the Fourth Industrial Revolution.
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The Korean government established 17 creative economy & innovation
centers across the country. Its mentor matching program, which allies
startups with major companies, provides a chance for new business
to anyone with an idea. This effort has produced tangible results. Last
year the number of venture companies exceeded 30,000 for the first
time, and venture investment rose to a historic high level exceeding 2
trillion won.

The Korean government will work to build on the foundation created
as a result of the creative economy initiative and take steps to proac-
tively prepare for the Fourth Industrial Revolution.

First, we will promote new industries and technologies strategically.
The government will provide tax incentives to encourage private sec-
tor investment in 11 promising industries and technologies including
artificial intelligence, robotics, and advanced automobiles. Nine tech-
nologies central to the Fourth Industrial Revolution, such as artificial
intelligence and virtual reality, will be designated as strategic national
projects and receive 1.6 trillion won worth of support over the next de-
cade.

Second, we will improve outdated regulations that hinder the conver-
gence of technology. Regarding investment in new industries, we are
trying to introduce a negative system of regulation that allows, in prin-
ciple, firms to invest freely while enacting only necessary regulations
as exceptions. Furthermore, since some regulations are difficult to be
removed nationwide, we will designate a ‘regulation-free zone’, where
deregulation is necessary for incubating new industries and relieve
regulations only in these areas as a test-bed. By doing this, we hope to
actively support the generation of new market and job opportunities.

Third, we will prepare for labor market changes brought on by the
Fourth Industrial Revolution by adopting a labor policy based on the
concept of “flexicurity.” For the “flexicurity”, we are trying to change
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labor policies more flexible, while enhancing social security. We will
focus on reallocating and retraining human resources as well as en-
larging the social and employment safety net in order to prepare for
the shift away from low-paying repetitive jobs and the emergence of
new ones.

Lastly, we will foster a creative workforce that is necessary for the age
of the Fourth Industrial Revolution. In order to help Korean young
generation to think creative and to realize their thoughts in computer
language freely, we will begin software programming education in el-
ementary and middle schools starting in 2018. We will also increase
the number of colleges that offer programs focused on software pro-
gramming from the current 14 in order to strengthen the link between
academic training and real-world application.

Ladies and gentleman, a huge transition to Fourth Industrial Revolu-
tion may be threatening but could be new opportunities, depending
on our reactions. Korea has a great deal of experience with adapting
to change. Overcoming Korea’s lack of natural resources, we achieved
success in the Second Industrial Revolution by developing an export-
oriented economy. Utilizing Korea’s outstanding human resources
and IT infrastructure, Korea was a leader during the Third Industrial
Revolution. Now, faced with the challenge of the Fourth Industrial
Revolution, I am confident that Korea’s past experience will help guide
the country.

I would like to close my remarks by inviting all of you to share your
valuable insights regarding the Fourth Industrial Revolution and the

future of the Korean economy.

Thank you.
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Luncheon Speech

Hyunghwan JOO
Minister of Trade, Industry and Energy, Republic of Korea

Good afternoon,

Dr. Il SaKong, Chairman of the Institute for Global Economics,

Dr. Kyung-Jin Song, President of the Institute for Global Economics,
Dr. John Zysman, Co-chairman of the Berkeley Roundtable on the In-
ternational Economy,

Mr. Dominic Barton, Global managing director of McKinsey & Com-
pany,

Ladies and gentlemen.

I would first like to begin by offering my congratulations on the suc-
cessful opening of the conference on “The Fourth Industrial Revolu-
tion and the Future of the Korean Economy.” I take great pleasure in
attending this important conference with global experts and opinion
leaders. I also wish to express my gratitude to the dedicated staff from
the Institute for Global Economics for organizing this meeting.

Let me open my speech with the story of the Wright Brothers, whom
we all know for inventing and flying the world’s the first airplane.
While their invention is remembered today as the prototype for air-
craft of all kinds, many would be surprised to find out that their in-
vention was paid very little attention at the time. The invention of the
airplane was indeed an enormous accomplishment in human history,
but people had no clue of what it would mean for their lives until a few
decades later.

Now, allow me to move on to some more recent news. The world’s first
self-driving taxis have debuted in Singapore. According to a survey
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conducted by the Atlantic, most American households will own robots
by 2025, only about 9 years from now. Meanwhile, Saudi Arabia and
Soft Bank have jointly announced their plan to create a 100-billion-
dollar investment fund for future technologies.

In many diverse ways like these, the world is re-shaping itself on the
brink of a technological revolution that will fundamentally alter the
way we live, work and relate to each other.

The Fourth Industrial Revolution, mostly driven by advanced econo-
mies, has been affecting industries, systems and the world as a whole.
Yet, no one has a clear picture of what the future holds for us. On this
account, I see great importance in having a conference like today’s.

Ladies and gentlemen, since the global financial crisis, the world
economy has faced unprecedented changes and challenges, including
the global slowdown, and the post-2020 climate regime, just to name
a few. I would say that the main driver of these changes is the Fourth
Industrial Revolution, our important topic today.

I am sure we've all heard about the Advanced Manufacturing Partner-
ship of the U.S. or Industry 4.0 of Germany, which have been making
great contributions to accelerating the Fourth Industrial Revolution.
The Revolution can be characterized by a fusion of technologies that
blurs the lines of products, services, and business models. Disruptive
technologies, such as 10T, Al, and Big Data are forcing companies to
alter the core values of their products from price and quality to hyper-
connectivity and intelligence. This has given birth to smarter products
with greater value that had not existed before.

The production methods changed. The B2C method of the past is giv-
ing way to C2B. A deep shift is also being witnessed in business mod-
els. Convergence of manufacturing and service has been accelerating
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on-line and off-line business integration and introducing platform
business models. Accordingly, Korea is paying keen attention to the
opportunities and possibilities that the Fourth Industrial Revolution
will bring to our industries and the economy. In particular, we have
been focusing our efforts to seek new opportunities in the manufactur-
ing sector, which is our most important strength.

We have established the Manufacturing Innovation 3.0 Strategy as
part of the Three Year Plan for Economic Innovation. In this strategy,
we have highly empowered smart factories and fostered creative new
industries. However, I believe this is only the start of our journey. I
would like to share with you some of the government’s mid to long-
term goals, in response to the wave of the Fourth Industrial Revolu-
tion.

First, we are seeking to create an enabling environment to nurture new
industries. Particularly, I would like to mention Korea has recently
announced “9 National Strategic Projects.” Al, self-driving vehicles,
virtual reality(VR) and augmented reality(AR) and other emerging
areas have been selected as national projects that will receive a total
investment of 1.6 trillion won. The projects are more than just techni-
cal developments. They will involve nurturing of the upstream and
downstream industries. We also aim to upgrade production methods
by enhancing our smart factory system. We have already started to see
some visible outcomes like a decrease in defect rates, cost reduction
and shorter delivery times through IT integration across the whole
manufacturing process. By 2020, we plan to secure more than 10,000
smart factories nationwide to create a strong base for customized mass
production.

Second, we are seeking to create new market demands and improve ex-
isting infrastructure to systematically develop and effectively allocate
human and material resources. We have been improving the regula-
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tory framework under a negative list approach to remove hurdles that
interrupt businesses’ innovations and creativity. We have been try-
ing to introduce Regulation Free Zones as test-beds of new industries
throughout the nation. We are also improving industrial R&D policy to
promote open innovation. In addition, we are planning to develop hu-
man resources with the values sought by new industries characterized
by creativity and convergence. In terms of education policies, we have
been trying to expand enterprise-based degree programs and improve
current curricula for engineering.

At the same time, we will focus on financing in new industries that
are attractive to private investors. And by offering tax incentives for
investment in R&D and facilities, we will induce more investment for
new industries.

Distinguished guests, the industrial history of Korea is not long, com-
pared to other nations.

However, Korea already ranks as the 11th largest economy and the 6th
largest exporter in the world. We Koreans are dynamic challengers.
We have transformed a crisis into new opportunities. Going forward,
the Korean government and business leaders will make a new future
through bold innovations and faster response to all challenges. Peter
Thiel, co-founder of PayPal, says, “If nothing about our society changes
for the next 100 years, then the future is over 100 years away. If things
change radically in the next decade, then the future is nearly at hand.”
But what and how do we change?

A White House report could be helpful. “Preparing for the Future of Artifi-
cial Intelligence,” published in early October says, “Al can be a major driv-
er of economic and social progress, if industry, civil society, government
and the public work together to support development of the technology,
with thoughtful attention to its potential and to managing its risks.”
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I think this provides a meaningful guidance for governments and in-
dustries who are seeking to grasp the impacts and future tasks of the
Fourth Industrial Revolution. I hope this conference will be a light-
house for those seeking the right path in this time of rapid change with
great ideas and passion.

Thank you.
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Special Address

Dominic BARTON
Global Managing Director, McKinsey & Company

Thank you so much, Dr. Il Sakong. With all the roles that you have
played both in government and outside of government always as a
thought leader, you have been my long-time mentor since I first came
to Korea in 1997. So it is a pleasure to be here.

What I wanted to do for the next 25-30 minutes is just to take you
through our views on the Fourth Industrial Revolution. Klaus Schwab
is the person who defined it in a way that we can all understand, the
word that I am going to refer to. But I am going to talk a bit from our
perspective of what it is and what the opportunities might be.

And I am very excited to be doing it in Korea because I think this coun-
try is a country that I think can really use this as a growth curve and
take advantage from it, and more so than any other country that is out
there. Obviously, the United States is doing a lot. Germany is doing a
lot. But South Korea has all of the key ingredients and more to thrive
through these particular times.

As you know, when we talk about the Fourth Industrial Revolution, all
I would say is that this one will dwarf all the other ones that we have
seen because of the speed and the scale with which it is happening. I
think that very few of us, including ourselves at McKinsey, are pre-
pared for the transformation that is actually going to be occurring and
is under way. As I mentioned about the book that Klaus Schwab put
out, which I think is a worthwhile one to look at, where he emphasizes
the combination of speed and scale and what that will do and how we
all of us need to be prepared, including in particular policy makers.
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So I want to do today is to focus on three things. Firstly, on what are
some of the drivers — because it is difficult to be able to predict what
they will look like. But if you have a good sense of the drivers, you
should be able to do a better job of understanding what the implica-
tions are. Secondly, on implications for business — there are profound
implications even today, let alone over the next five or ten years. Last-
ly, on implications for policymakers — I think policymakers are going
to have some of the biggest challenges in dealing with the implications
of what Industry 4.0 is going to mean.

In my opinion, there are three drivers of the Fourth Industrial Revo-
lution. One is the scale and power of computing which is reaching
such a state that we can do more than we have ever been able to do.
The average washing machine, Samsung or LG washing machine, has
more computing power today than NASA that had to send a man to
the moon in 1969 and that just continues to scale and get more so-
phisticated. The connectedness of the world of both machines and
humans has hit an unprecedented and critical mass scale. And then
it is the data — a huge amount of data that we are collecting and what
we can do with that. It is the combination of those three things that we
think are really driving the Fourth Industrial Revolution. I am going to
spend a little bit on each one.

On the connected devices, we have already well-passed the point where
we have more devices than humans that are connected. There are pre-
dictions that it would go up to 50 billion connected devices by 2025. I
bet we have even underestimated that. When we look at it, we tend to
the scale and prevalence of these things. We are seeing a very signifi-
cant drop in sensor cost. And when we talk about the sensor, there are
many different types of sensors, whether it would be gyroscopes or os-
cillators and so forth. So the cost of being able to put sensors on things
has significantly dropped.
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Let me share with you an anecdote. In a Formula One, a racing car
typically has 1800 sensors on it. I know this because we bought a firm
that provided the data analytics for them. It is like two gigabytes of
data comes off a Formula One car in every lap. So there is a driver that
clearly has an important role to play in the car, but there is actually a
lot more going on behind the scenes in making that car perform. What
is even more important is that data and data analytics are actually
used in innovation with the vehicle in the short cycle time. And those
car companies that are able to leverage that gain and win the Formula
One when there is. So this is prevalent for us to be thinking about.

The other notion is while sensor costs have declined, so has the cloud,
1000 times less today than it was in 2010. And this has had a very pro-
found shift on how the world is working. The scale, rapid cost reduc-
tion, and power moving are some of the things that are changing the
world. The Internet of Things (IoTs) basically allows one to capture
data and use it to fundamentally improve the performance of whatever
it is that data is being used for — whether it be preventative mainte-
nance, whether it be being able to find mining sites more effectively,
or whether it be thinking about how to disperse medicine in the most
effective way. On every single element of what we do the IoTs is hav-
ing an effect. This is not new and I am going to come back to this on
artificial intelligence. It has been around and I think it is the speed and
scale with which things are moving.

What I find most interesting is how it is affecting a lot of traditional
industries. Egg food I believe is going to become one of the most
important industries over the next 10-15 years. We have to feed the
equivalent of the number of people in terms of the amount of food vol-
ume what we did for the last 10,000 years over the next forty years in
absolute terms. So egg food is going to be incredibly important. And
the technology that is being applied to egg food today is significant
and it is going to grow. John Deere is not a machinery company but a
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software company in terms of what it does. Its critical thing is captur-
ing the data to be able to improve the performance of yields in crops,
the effectiveness of resource used, and so forth. So, egg food is being
transformed by the IoTs. This is an area where again a country like Ko-
rea can be playing a very significant role even though Korea may not
have the land or the water or the climate. To be able to do, having the
technology is going to be an incredibly important part of this industry
value chain and its opportunities.

We are not using very much of the immense amount of data that we
are capturing. We actually capture significant data but less than 1% of
it is used for any insight as we go through it, sometimes because of the
poor infrastructure, sometimes because of the weak data management
capability, or sometimes because they do not have the analytical ca-
pabilities. Even if people do have the analytic capabilities, they do not
know how to translate that to the business side of things. So, we are
not leveraging the data that we do have. The data that we do leverage
actually gives us a lot of insight. Again if you just think about what we
can do with that to improve performance, there are going to be a lot of
benefits. Interoperability is absolutely critical to be able to make the
Industry 4.0 or the IoTs to be able to work because you have to be able
to have devices, humans, and data analytics all talking together.

One of the challenges is a lot of the innovation is being done in silos;
it is being done in a particular device, not thinking about how it would
actually fit in the ecosystem of all the different players that are there.
So, the notion of open platforms of sharing a common approach for
how you are going to able to build this would be critical. What this
means for the organizations is partnering is going to be critically
important. For McKinsey, for example, who are way too introverted
wanting to do everything ourselves, the game is over on that front. You
have to partner and work with other organizations to be able to deliver
the value that you need. There is no way that one institution can pro-
vide all of the different pieces.
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Again, we are, I think, not being very creative in terms of how it is go-
ing to evolve. I will just say that a lot of the future is actually here now.
Some of that is being restricted by regulation. I think one of the biggest
challenges to IoT or the Fourth Industrial Revolution affecting health
care is regulation. I think those countries or cities that were able to
figure out how to get the regulation right to allow innovation and to al-
low people to use the data that is being captured on humans are going
to see more innovation. So, regulation is one of the biggest bottlenecks
to innovation. We are seeing it in fintech. Those countries where there
are very restrictive rules around who can play in the financial services
industry will restrict the innovation that is going on. If you look at Sin-
gapore today, it has actually created and it has called it “sandboxes”
for the fintech companies to allow them to be able to operate in slightly
different ways. I think in Korea that is going to be important. Regula-
tors need to be more open-minded about allowing for unusual types of
capabilities to be able to come into the market.

In terms of trying to seize what this could mean for the global econo-
my, we just try to estimate it by looking at what it means for factories,
cities, retail environments, and the industry overall. Especially cities
are going to be very important beneficiary of what the IoTs do. The
number of businesses, startups and enterprises that are going to be
built around cities is going to be very significant. There will also be
this notion of having the ecosystem as opposed to just devices because
you have to have all three — the computing power, the sensors, and
the data — and they all have to work together. I think this is where the
organizations have to move out of the silos and work with others to be
able to provide all of the capabilities that are going to be needed. So,
that is just a bit of a background on some of the drivers. We are in the
early stages. I think Larry Summers calls it, “We are in chapter one
of a one hundred chapter book.” If we think this is a big change now,
we have seen nothing yet. That is a scale that we need to be thinking
about.
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In terms of business, there are three things we think will be affected by
IoTs. One is just a business model transformation. The second is how
we do product innovation and the third is around organization design.
In the 30 years that I have been at McKinsey, it is the last 18 months I
have never seen so many fundamental business model transformations
that are occurring. The absolute number that I have seen in the last 18
months is about 10 times more than I have seen in the 28 years before
holistically. That included restructuring some turnarounds. I would
argue that the more successful you are as a business, you’d better start
thinking very hard about your business model design because you may
be complacent; you may think you have got it all and you do not. I look
in the mirror, by the way, when I say that. I think this is a business
model transformation that is very significant as we look out.

I think we are seeing much more on the business model side of people
focusing on outcomes. What is the problem you are really trying to
solve versus your input into an actual system? We have seen this with
Rolls-Royce or GE with how they are using the information whether
it is jet engines or locomotives. It is the information they are using.
One example I often like to give is the one that actually got Jeff Im-
melt to be a believer in this stuff. When you look at locomotives, the
average speed of a locomotive is about 22 miles per hour per day. You
may say “Who cares?” But if you are a company that makes locomo-
tives, it matters a lot. If you can increase the speed of a locomotive by
one mile per hour over the course of a day or over the course of a year,
the impact of that on profitability for a regular-sized North American
railway is roughly $250 million. That is the value. So, what Jeff Im-
melt got concerned about was that we spend all this money on R&D on
the power systems, the input and output, and the metal is being used
in the wheels on a beautifully productive sustainable locomotive. But
what we are worried about is that some Uber-like group coming in and
saying, “That is great. Keep doing that. We are going to figure out how
to manage that locomotive better to increase its average speed and we
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will capture that share of the $250 million improvement.” And that is
when there is this notion of we have to be a software company, not a
device or hardware company in where it is.

On the industrial side, what we are seeing right now being applied on
preventative maintenance is very significant. If you are in the min-
ing industry, the value that you get from the IoTs as it relates to just
ensuring that the machinery keeps operating and you minimize the
downtime is a very significant driver. We find it in many different in-
dustries. In fact, I would argue all as we look ahead.

Artificial intelligence and machine learning we think are going to al-
low you to do more to allow basically a computer to look at all sorts of
different variations before you actually even try and produce some-
thing. We think it is going to be able to scale up the innovation that is
required. Last week I was in Vancouver, looking at D-wave. D-wave
is a quantum computing company. They are the first to sell them. If
you think about quantum computer, its horsepower and what it can
do will have very significant implications on data manipulation and on
innovation. It is early days in where it is but there are serious efforts
that are moving on to try and increase the power even further of what
a computer can do. Again, I think we are going to have very different
views about what owning a product means. I think one of the many in-
novations that Tesla has been pushing on its very own is the software
updates on the car that you buy. You do not need to take it in. You
get a software update like downloading an application. Obviously, at
some point you have to do something with the equipment, but more
and more of an automobile is the electronics and the software, again
changing the paradigm of how we think about this.

On the organization side of things, I think there is going to be very
significant changes. We do not think that many organizations have
gone the whole way there. It is actually very difficult to find full refer-
ence cases of organizations that have done it. One that I pay a lot of
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attention to is Haier in China. Haier did quite remarkable things basi-
cally on its organizational structure. It went from an 80,000 person
classic pyramid to basically 40 units of 200 people. It completely flat-
tened the organization. Haier is not a client of McKinsey. If it were,
we would have told Haier not to do it because it is too dramatic. But it
did because what it is able to do through using the technology it has,
the IoTs, and is able to operate in a much flatter, faster, and innovative
manner. And you see that in the performance and the results.

I think we are going to need to have some sort of a measure. The mea-
sure we are trying to use with our clients, which is a digital quotient
(How digital are you? Whether you are an egg food company or a min-
ing company, or a hospital chain, or a university, what is your digital
quotient?), we think it is the number we need to look at and the boards
should be spending time. If you cannot measure it, you'd better start to
be able to measure it, again because of the speed with which it is mov-
ing. So, lots of changes are going on in the business side of things and
again I think we are in the early stages of it.

The final part is about what it means to policymakers. There is a range
of things but I just want to pick on three. One is making this a priority.
This actually is important. We therefore need as a government to ask
what the ecosystem is that we want to put in place to be able to encour-
age the invention and the R&D that is going on but also translating it
into commercialization and allowing established businesses to be able
to participate in it.

There are some countries that are actually pushing this further than
others. The regulatory environment is one of the biggest blockers or
the things that can destabilize what we are doing on IoTs. And it is
very complicated to deal with that. But it is a muscle that policymakers
are going to have to develop because it will lead to either a significant
opportunity or a lost opportunity.
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Then the third area is what this means for jobs and skills over time.
This is going to have quite profound implications. Just quickly go-
ing through this, Germany has embraced this in a very full way. They
are the ones who named Industry 4.0 in 2011. They have a lot of for-
eign investment conferences that they hold that are around Industry
4.0 and the prizes that they put out are around Industry 4.0. Angela
Merkel knows what Industry 4.0 is and how it should work and how to
encourage all parts of the ecosystem to do. It is not a just a phrase; it
is something that everyone understands that it is going to be critically
important.

Singapore is pushing this extremely hard in terms of the experiments
that they are doing with the autonomous taxis, thinking about it in
public service delivery but also the innovation hubs and trying to at-
tract the right mix of people from different parts of the ecosystem to
try and do this in Singapore.

As I said at the outset, this is a natural place for Korea to be on it. We
have got the industry; we have got more scale than Singapore does;
and we have got the IT infrastructure that people are jealous of and
would love to have, especially the 5G system we have. Also the con-
sumers that are one of the most sophisticated consumers of technology
in the world. That is why a lot of people would like to test new prod-
ucts here, even though they do not do business here. So we have all
the ingredients. We have universities and we have the research. It is a
matter of having an ambition around it to be able to push it.

There are challenges, of course. Cyber security is one. These countries
I named up here are basically, according to the Asia-Pacific defense
outlook, have nine times more vulnerable to cyber attack, precisely be-
cause they are more sophisticated on the technology front. This is go-
ing to be an area that we are going to have to look at; there have been
some Lloyds on the insurance side trying to estimate what the impact
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of some of the cyber attacks might be. A former National Security Ad-
visor in the US said there are basically two types of companies: those
that have been hacked and those that they do not know that they have
been hacked. I think that it is something that we should just keep in
mind as we do this. This is the sense of the most vulnerable IoT secu-
rity targets. There is an Internet of Things Institute. But I think that
thinking about the vulnerability is actually an important part from a
regulatory point of view as this gets built out.

And the final area is on jobs. Today about 45% of paid activities could
be automated. It does not mean that the whole job would be taken
away. It is the activities of the job that will likely be automated. But
the fact of the matter is that is today, let alone looking out. If you are a
commercial driver in the US, I would be thinking very hard about this
because the driverless trucks are already operating in Utah. This is go-
ing to have a very significant change on jobs. I am not sure our skilling
systems are up to speed and some work.

We are doing with the Canadian government right now on growth and
one of our focus areas is on skills innovation. The key question is how
we are going to ensure that 18.1 million Canadians that are working to-
day are going to be able to have a job in the next 5-10 years. It will not
happen by the current education and training system we have in place.
Singapore has launched an experiment that is very interesting. There
is a skills innovation council where they give every Singaporean over
the age of 25 a skills credit of 500 Singapore dollars that is topped up.
You have to learn something that is related to a skill that might help
you be employed. People try to work this out. It is going to be a big is-
sue and if we do not sort it, my view is that we will have the Brexit type
of thing occurring because we are going to get a lot more winners and
losers in this world that we have ever had before.

The last one is artificial intelligence. This is an area where I think is
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the next horizon. It is another area where Korea can do a lot. The way
I look at artificial intelligence is it is basically a way to lower the cost
of prediction. Semiconductors really lower the cost of arithmetic and
it had profound implications on business. What this one is doing is
lowering the cost of prediction. When you think about it from that lens
and what it can do is going to have a huge impact on disruption, in a
both positive and negative way. But I think that having that horsepow-
er and capability and being able to build it is something that would be
a very good thing to look at.

That is all I wanted to talk about. I think we are in chapter one of a
one hundred chapter book. I think we are going to see more profound
implications from this industrial revolution than we have seen in other
three combined. And I think we all just need to be prepared and work
together to capture the benefit of it.

Thank you.
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Special Address : Dominic BARTON

The Fourth Industrial
Revolution

Institute for Global Economics
Dominic Barton | Global Managing Partner
McKinsey & Company

Fourth Industrial Revolution is characterized by range of new
technologies that fuse physical, digital, and biological worlds

Mechanization, Mass production, Computer and Cyber physical
water power, assembly line, automation system
steam power electricity

McKinsey & Company 2
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‘ ‘ Unprecedented and simultaneous
advances in artificial intelligence
(Al), robotics, the internet of
things, autonomous vehicles, 3D
printing, nanotechnology,
biotechnology, materials science,
energy storage, quantum
computing ... we have dubbed this
the Fourth Industrial Revc”'on...

— Klaus Schwab
The Fourth Founder and Executive Chairman,

Industrial World Economic Forum
Revolution

1. Key drivers
2. Implications for businesses

3. Implications for policymakers
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3 major drivers

Machine

@ Comput- intelligence

# sensors predicted to

shipped in ) IROWEN match a

manufacturing (Moore’s human brain
increased from Law) by 2023

4.2B in 2012 to
23.6B in 2014

SOURCE: Gartner, International Federation of Robo McKinsey & Company 5

Growth in connected devices is exponential

50+ billion

Connected
devices

2008:

Nun_1ber of connected 25 Population
devices surpasses
world population

12.5

£ 0.5 : : ,
2003 2010 2015 2025
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Declining sensor costs are catalyzing growth in loT

Average sensor price, $
0.80 -

Oscillators

0.70 -

@) Inertial combos

0.60

Gyroscopes

¢ 20

0.50

0.40

0.30

0.20

0.10

0 I I I I I I I I 1
2009 10 1" 12 13 14 15 16 17 2018

In addition to sensors, a continuing price decline in cloud
computing is helping propel growth

ml Cost of cloud computing

2010 Today

The cost of storing a gigabyte
on the cloud is over

1000x

less today than it was
in 2010
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Internet of Things creates new value from real-world data

Software, data,

Connectivity to £
and analytics

business models

loT is not new, but it has evolved

1 OYears ago 5 Years ago TOd ay

GPS / telematics Nike+ FuelBand Amazon Echo
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loT is transforming
industries ...

From products @
- Lo RN To services

A —— 3

Capturing the value of loT has just begun ...
most data generated goes unused

Offshore oil rig example

100% IR

data captured data stored

1% ""_1% <1_% O%

shore hoc as KPIs insights sent preventive
back to rig maintenance

I & 0@ & -

Data People &
capture Infrastructure  Management  Analytics Deployment = processes

A ((
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Interoperability is required to unlock the full of potential 10T value

~4 O 0/ value of loT cannot be realized
O without interoperability

loT will continue to evolve

1 Overs o0 5o Today

GPS /telematics  Nike+ FuelBand Amazon Echo

3 Years 5 Years 1 O Years
from now from now from now

Self-ordering and Autonomous Al traffic
drone delivery cars control
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By 2025, IoT could add $4-11 Trillion to the global economy
USD Trillions (2015 dollars) B Lowestimate [ High estimate

Settings Size in 2025

Factories

IM
Cities &
Human T

Retail environments l[u“_ﬁ,)
Worksites ﬁ‘@g
Outside E
Vehicles =
Homes @

Offices \fﬁ\

Total

In the future,
discrete devices
will be replaced
by ubiquitous
sensors and
radical
integration

into everyday
objects
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1. Key drivers of loT
2. Implications for businesses

3. Implications for policymakers

What does loT 1 Disruption to
mean for
business?

existing business
models

2 New frontiers of
product innovation

3 Need for
organizational
transformation and
new talent
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1 Value will come from generating outcomes instead of
selling devices

MOD|

ROLLS

Live data enable real-time
condition alerts and parts

Results: inventory management
Sensors continuously . Preventive maintenance
0 monitor jet engine / - and aftermarket
O performance . e services maximize

uptime

Revenue Growth

30%

Increase in engine
availability

“We don’t pay
for products, we
pay for services’

— Jeroen Tas,
CEO of Phillips Connected
Care and Informatics
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TION TO EXISTING BUSINESS MODEL

1 Repair and replace becomes predict and prevent

Maintenance

Healthcare

Insurance

Risk management

Al and machine learning will power further
product innovation

Data
improves Al

Sensors
collect data

Al produces
better
outcomes

Adoption

increases Q
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NEW FRONTIERS OF PRODUCT INNOVATION

2 Product kaizen:
Products get better in service

TESLA TWEARS MODEL §
WIRELESSLY AS FEDS
INVESTIGATE BATTERY FIRES

Pri_ge (il_u_ $)

0 1 2 3 4 5 6 7 8 9 10
Age (in years)

3 Competing in a digital world will require major
shifts for organizations
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NAL TRANSFORMATION AND NEW TALENT

3 Most companies are just beginning to experiment

with loT

loT journey, Percent of companies

78%

19%
Nascent loT Growing loT Fully integrated loT
semies'  HOMATSU 5™ ¢ T &2
HUAWEI

Characteristics

MITSUBISHI

» Opportunistic/
reactive initiatives on
the fringe of company

« Aligned with company
strategy and provide
marginal bottom line

strategy benefits
* Supported by third * Use of loT borrows
parties from competitor use

cases

« Delivering on loT strains
organization

« Core to
strategy/business
model

« Balanced R&D portfolio
and new use cases
pioneered

« Organization and talent
positioned to lead
industry

1. Key drivers of loT

2. Implications for businesses

3. Implications for policymakers




A4 AFI BT} F27A) vl « 59

WhatdeeS IOT Identify an loT
focus
mean for
. policymakers? . Develop

regulation to
support safe 0T

Prepare for
future skill and
talent needs

Germany: Industry 4.0 and 10T innovation in
manufacturing

gg The launch of the Industry 4.0
platform shows that all of the
relevant actors from industry,
science, trade unions, and
government are pulling together
in this area — which is of key
importance for Germany as a
business location ... our aim is to
turn Industry 4.0 into a
German success story and to
establish our country as a key
supplier of cyber-physical
production systems gg

— Johanna Wanka,
Federal Minister of
Education and Research

SSOURGENEEHBR 1inistry for Economic Affairs and Ener
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DENTIFY AN 10T FOCUS

1 Singapore: test-bed for “connected city” and urban loT solutions

First autonomous taxi pilot

loT for public service delivery

8 T

1 South Korea could focus on becoming an loT test-bed in
key economic sectors, such as automobiles and
manufacturing

loT in automobile —
“connected” car

revolution
Industry 4.0 and loT

in industry and
manufacturing

Become the global
“test-bed” for loT
solutions
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2 The rise of connectivity poses major cybersecurity threats

South Korea, Australia, New Zealand, Japan, and Singapore are

9X more vulnerable to cyberattack than other Asian countries

2 As connectivity grows, infrastructure will
become more vulnerable to attack

Potential effects of a cyber-attack on the U.S. power grid

1 5 states affected

O93M reople are left without power

Factories and commercial activity that account

for 32% of U.S. economic production
are shut down

All phone systems, internet, TV, radio,
street lights, and traffic signals are
shut down
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2 Policymakers should actively prepare regulation to ensure
the security of loT

10 most vulnerable loT security targets

-,
1 pody  Industrial facilities

2 a Cars

(1] .
Video cameras

loT-enabled spying and cyberwarfare
Power grids and utilities

Buildings

P = @

City infrastructure and transportation
Medical devices and hospitals

Airplanes

—

O © oo ~NO O AW
(>
(>

B Y B

Retail stores and databases

SOURCE: Internet of Things Institute

Policymakers should understand how jobs will evolve in the future —

even today 45% of paid activities could be automated
Activity that can be automated using existing technology
Percent 78

64 69
25
9 18 20
Managing Applying Stakeholder Unpredictable Data Data Predictable

others expertise interactions  physical work  collection processing  physical work
Occupations that mostly require Occupations that mostly require
managing others predictable physical work

are least likely to be automated are most likely to be automated

ey Giobal Institute McKinsey & Company 34
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3 Policymakers should also foster critical skills needed in the
future economy — for example, the world faces an Al shortage

North American Data Wild life
working population scientists biologists

100M 8,900

=
=i
=
=
=i
=i
=
=i
=i
=i

=R =He =
=R =He =
=R =ie =
=R =He =i
=R =He =
=R =ie =
=R =He =
=R =ie =
=R =He =
=R =He =

South Korea has already invested $1T won in
Al research — and could also introduce
education initiatives to foster Al talent

Potential Al education initiatives

= Make Al learning mandatory
for high school students

= Introduce university programs that
combine Al with other disciplines to
encourage innovation: e.g. U.S.
universities like Stanford and MIT have
created joint majors that combine CS
and humanities

= Sponsor adult education in Al

'SOURCE: Nature
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The Fourth Industrial
Revolution

Institute for Global Economics
Dominic Barton | Global Managing Partner
McKinsey & Company
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Impacts of the Fourth Industrial Revolution

* Moderator
Kyungjin SONG, President, IGE

* Presentations
Carl Benedikt FREY, Co-Director, Oxford Martin Programme
on Technology and Employment
Dennis GOERLICH, Managing Director, Kiel Institute for the
World Economy
Jong-Guk SONG, President, Science & Technology Policy
Institute

Jonathan WOETZEL, Director, McKinsey Global Institute
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Presentation : Carl Benedikt FREY

OXFORD
MARTIN
SCHOOL

The Future of Work: Is This Time
Different?

/

OXFORD
MARTIN
SCHOOL

The future of work: an old concern

Emperor Vespasian (69 AD)

“How will it be possible to feed the populace?

Queen Elizabeth I (1589)

“Thou aimest high, Master Lee. Consider thou what the invention
could do to my poor subjects. It would assuredly bring to them ruin by
depriving them of employment, thus making them beggars”

Bill Gates (2014)

"Software substitution, whether it's for drivers or waiters or nurses
[...]it's progressing [...] Technology over time will reduce demand for
jobs, particularly at the lower end of skill set.”
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The declining cost of computers

°
$100,000,000,000,000 --------------- O
e UNIVACI
$1,000,000,000,000
% $10,000,000,000
O
%)
D
o
= $100,000,000
14
g
S
a $1,000,000
o
S
N
$10,000
$100
$1
1940 1950 1960 1970 1980 1990 2000 2010
. . . OXFORD
Is this time different? MARTIN
SCHOOL
U.S. Civilian Labour Force Participation Rate
Percent
G680
Ga.0
G0
= -
620 S
= — = projected
0.0 pres
580
560
540
5o0 Ll
1947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012 2017 2022
Source: US Bureau of Labor Statistics
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Job polarization and wage disparities

Percentage Point Change in Employment Shares

OlLow Wage mMiddle Wage = High Wage

Portugal
Ireland
Finland
Norway
Netherlands
Greece
United Kingdom
Sweden
Germany
Spain
Belgium
Denmark
France

Source: David Autor (2010), “The Polarisation of Job Opportunities in the U.S. Labor Market: Implications for Employment and Eamings,”

The Hamilton Project. Wage categories are based on average wage levels at the start of the period measured

Austria
Italy

Center for Amer

OXFORD
MARTIN
SCHOOL

United States

rican Progress and

: Al ; OXFORD
The end of industrialization? MARTIN
SCHOOL
0,35 - —
E * ARG (1958) SWE (1961)
g o3| + KOR (1989)
£ ’ ITA (1980)
o FRA (1974)
& 025 . * “USA(1953)
* + JPN (1969)
= ESP (1975)
g_ 02 * MEX (1980)
> ©
3% PER (1971)
g 1 * GHA (19
£ 015 ( + COL (1970)
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€ 01 -
=]
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= *
2 095 . zuB(1985)
=
0 ; ; ; ; ; ; ‘
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Human computers
performing mathematical
calculations

"The human computer is
supposed to be following
fixed rules; he has no
authority to deviate from
them in any detail."”
(Turing, 1950)

Electronic computers
performing routine tasks:

» Calculation

* Repetitive customer
service

» Picking or sorting

* Repetitive assembly

The expanding comparative advantage of OXFORD
MARTIN
computers SCHOOL

Machine learning algorithms
performing non-routine tasks:

Medical diagnostics
Document review
Translation

Driving

Google
% Translate

Proportion favorable decisions
o
=

Morning snac Lunc

Computer technologies offer workers free PV
from human heuristics and biases scHooL

Israeli judges are
significantly more
lenient after a food
break (Danziger et
al 2011).
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. . . OXFORD
Will automation cause a jobless future? MARTIN
“I believe in the horse. Automobiles are a passing phenomenon.” SCHOOL

- Kaiser Wilhelm Il

30000 000 +

25000000 -

20000 000 -

15 000 000 - ===Horse population

10 000 000 -

5000000 {8

1900 1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960

Where will human workers still hold the | {rs

comparative advantage? | scHooL
Creativity

Social

intelligence

Perception and
manipulation

=
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Management, Business, and Financial

I Computer, Engineering, and Science OXFORD
Education, Legal, Community Service, Arts, and Media MARTIN

I Healthcare Practitioners and Technical SCHOOL
Service I

I Sales and Related
Office and Administrative Support
[ Farming, Fishing, and Forestry

Construction and Extraction
I [nstallation, Maintenance, and Repair
Production
I Transportation and Material Moving
400M

+—— Lo

w <—— Medium — —— Higlh — /
33% Employment 47% Empl

19% Employment oyment |

300M
Z 200M
£
m
100M
oM ' - . ; .
0 0.2 04 0.6 0.8 1
Probability of Computerisation Source: Frey & Osborne (2013)
. . OXFORD
Who gains from technological progress? MARTIN
. L SCHOOL
The growing gap between productivity and pay

250 - Index, 1970=100

230 -
210 -
190 -
170 -
150 -
130 -
110 -
90 -
70 -

50
1950 1960 1970 1980 1990 2000 2010

Source: : BLS, Citi Research

—Real Output per Hour Worked
—Real Compensation per Hour Worked
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. . OXFORD
Who gains from technological progress? MARTIN
. . SCHOOL
The falling labour share of income
USA 19 Industrial Economies
60 ;% of GNI 64 % of Adjusted GNI
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OXFORD
Who gains from technological progress? MARTIN
g g a p g S SCHOOL
The growing regional divide —
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. . OXFORD
Who gains from technological progress? MARTIN
SCHOOL
New jobs, but only for the highly skilled S
Detailed industry % of US % with college Avg. Wages
(examples) Employment degree (%)
Internet publishing and 0.06 69.6 81,138
broadcasting
Electronic shopping 0.08 49.7 45,372
Data processing, hosting, 0.08 48.0 64,729
and related services
Electronic auctions 0.01 52.2 47,257

Source: Berger & Frey (2015)

0.5 % of the US workforce is employed in new industries
created in the 21st century

A tale of two cities: Detroit and Silicon Valley

Top 3 companies: key statistics

Detroit in 1990
$250bn revenues
1.2m employees

$36bn market capitaliza

Source: McKinsey (2014).

tion

Silicon Valley in 2014

$247bn revenues

137,000 employees

$1.09tn market capitalization
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. . . OXFORD
A Deindustrial Revolution MARTIN
SCHOOL

We are being afflicted with a new disease [...] namely, technological unemploymént.
- John Maynard Keynes, 1930
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ETHICS AND GOVERNANCE

OXFORD
ENERGY AND ENVIRONMENT MARTIN
SCHOOL

HEALTH AND MEDICINE

TECHNOLOGY AND SOCIETY

www.oxfordmartin.ox.ac.uk
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Presentation : Dennis GOERLICH

i

Policies for the

New Digital Age

Dennis Gorlich
Kiel Institute for the World Economy

» Technological transformations
— The Internet of Things
— Advanced Manufacturing
— Technology-Enabled Platforms

» Characteristics of Work and Labour Markets in loT
Age

* Challenges for Education and Regulation

» Challenges for Governments / Int‘l. Cooperation

* Policy recommendations
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1. The Internet of Things

» Also called: Industrial Internet

* Industrial machines are:
— Equipped with sensors
— Connected to the internet (incl. cloud)

* Implications:
— Sensors provide live data = preventive maintenance
— Sensors write into cloud - big data

— Machines communicate with each other
- automation, small lot sizes

1. The Internet of Things

Jenbacher (Austria)
gas engines
Production:

- Industrial robots produce engines
- Integrated, automated facility

Maintenance:

- 5500 engines digitally surveilled, remote maintenance

- 80 engines proactively maintained (preventive maintenance)
- Downtime of 6-8 weeks = USD 160,000
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2. Advanced Manufacturing

+ Additive manufacturing (3D printing)

+ Digital thread linking all production stages
design, engineering, manufacturing, supply chain, distribution,
servicing

* Implications:
— Printing prototypes and testing > speed, lower cost
— Printing spare parts - decentralized maintenance
— Digital thread - customization
- multitasking
— = changes in global value chains

2. Advanced Manufacturing

Aviation (France, Germany)

3D Printing:

- used for tooling, prototyping and making parts for test
flights

- also in commercial in-service aircraft

- Produce missing, non-standard parts in low
quantities and in less than 24 hours

- Currently: plastic and titanium

- Planned: alloy and superalloy
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3. Technology-Enabled Platforms

» Seminal examples: Uber, Airbnb

» Matching supply & demand for under-utilized
assets

* Incl. many platforms for labour services

* Implications:
— Companies can employ talent globally - tradable tasks

— Fewer standard employment relationships
- individualization

— National regulation undermined (minimum wages)?

Characteristics of Work and

Labour Markets in New Digital Age

* New occupations (e.g. big data jobs, geoinformation)
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Characteristics of Work and Labour Markets

in New Digital Age

* New occupations (e.g. big data jobs, geoinformation)

0 Telaknm A~ = 7 -

Characteristics of Work and

Labour Markets in New Digital Age

* New occupations (e.g. big data jobs, geoinformation)
» Ongoing automation
— Lawyers, financial analysts, doctors, journalists, accountants
— Polarization, shrinking middle class
— Safe: jobs requiring social and creative skills
* On-demand work (e.g. Uber, Task Rabbit, CoContest)
— New forms of collaboration: company € > personnel
Multitasking
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Characteristics of Work and

Labour Markets in New Digital Age

Trends in Multitasking (Germany)

» Sample of 1,014 employees in Germany in 2013
» Detailed questions about job tasks carried out at work

* Would you say that, within the past 5 years, the scope
of your work activities has...
* Become smaller (N=77, 8%)
» Stayed roughly identical (N=363, 36%)
» Become broader (N=428, 42%)

» More pronounced in manufacturing

Challenges for Education and

Labour Market Regulation

* Diverse employment biographies
— Non-standard employment relationships
» Change in # of jobs...
...but also where jobs are
— Depends on changes in global value chains
Digital Age didn‘t (yet?) create jobs
— 0.5% employed in new industries
— But: large local multiplier effects
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Challenges for

International Cooperation

* New patterns of comparative advantage
— Localization (protectionism or technology?)
Global hiring of labour services
— National regulation?
— Stand-by workforces, social protection?
* Network externalities
- giant multinational companies
— Taxation
— Competition policy

Education & Training

— Forecast occupations in future demand

— Teach competencies to cope with change

— Creativity! Interpersonal skills!

» Business Governance

— New forms of motivation and control / work-life balance

* Welfare state
— As employment relationship become more diverse:
» Adapt benefit entittements to new realities

» Decouple benefits from employment relationship
-> move to universalism?

— Deal with a wave of long-term unemployed?
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Industrie 4.0 — A Primer

» Aim: Shaping digitalization
» Germany: 15 million jobs in manufacturing; many
SMEs

Industrie 4.0 is:
» Support programme (100 million Euro for R&D)

e Platform

— business, employees, trade unions, federations, politics,
academia

— develop actionable recommendations
— develop standards
— develop show cases / testing grounds

Industrie 4.0 - Facts

Adoption
* Internet of Things applications: 51%
— driven by logistics (RFID)
+ Big data: 22%
* Robotics/sensorics: 12% (in manufacturing)

Limitations

» Broadband infrastructure
+ Data security concerns

* Qualified personnel
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Specific challenges for South Korea

* Re-Shoring trends

— Korean industry relies on upstream producers from
other Asia

Specific challenges for South Korea

Figure 1. GVC participation across countries, 2009
m@Backward participation O Forward participation

PDF in Evernote sichern
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Specific challenges for South Korea

* Re-Shoring trends

— Korean industry relies on upstream producers from
other Asia

— Technological transformations - ,re-shoring“ >
declining demand for labour-intensive production

— Risk for Korea's industry?

Specific challenges for South Korea

* Re-Shoring trends

— Korean industry relies on upstream producers from
other Asia

— Technological transformations - ,re-shoring“ >
declining demand for labour-intensive production

— Risk for Korea's industry?

* Chaebols vs. MSMEs (micro, small and medium-
sized)
— Who drives innovation?
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Specific challenges for South Korea

* Re-Shoring trends

— Korean industry relies on upstream producers from
other Asia

— Technological transformations - ,re-shoring” >
declining demand for labour-intensive production

— Risk for Korea's industry?
» Chaebols vs. MSMEs (micro, small and medium-
sized)
— Who drives innovation?
* Education
— Creativity / social skills
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Presentation : Jong—Guk SONG

@ © @ GEBRE/McKinsey & Co. Intemational Conference

Impacts of the Fourth Industrial Revolution
and Policy Agenda to Korea

October 28 2016

Science and Technology Policy Institute
Jong-Guk SONG, President

STEPI:

m The Fourth Industrial Revolution? )

m Impacts: Industries, Economy and the Society )

B Policy agenda to Korea )

SRRl

S it
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Navigating the next industrial revolution

a prolongation of the Third
Industrial Revolution but rather
the arrival of a Fourth and
distinct one: velocity, scope,

The Fourth Industrial Revolution? : Mixed Views

[4 precedented Transformation @ [4t?] Steep, but Continuous Path

THIRD

INDUSTRIAL

Revolution  Year Information
. REVOLUTION | Maroin Ay
s 1 1784 Steam, water, mechanical production equipment CosT
SOCIETY
2 1870 Division of labour, electricity, mass production
B : 1969 Electronics, IT, automated production
: JEREMY RIFKIN
@ « ? oyperphysicalsystems TEREMY RIFKIN J s
“There are three reasons
why today’s transformations “The Third Industrial
Z represent not merely Revolution - the digital

revolution - has yet to reach
its vast potential, making it
far too early to declare it over
and done.”

and systems impact.” Jeremy Rifkin

Klaus Schwab
Define the Changes? Cope with Them!
STEPI:H noriegamne

3

The Fourth Industrial Revolution? : What makes it possible?

* GPT: General Purpose Technology

g <
) Wz
il =
4. industrial revelution
N S e based on Cyber-Physical
Systemss.
3. industrial revolution
uses electronics and IT to
achieve further automation
of manufacturing -~
=
- 2. industrial revolution 2
follows introduction of H
electrically-powered mass
production based on the
division of labour
1. industrial revolution
follows introduction of
water- and steam-powered
‘mechanical manufacturing
+ faciliies v v time B
End of Start of Start of 19705 today
18th century 20th century Sepa
GPT Water/Steam Electric Electronics . g!f’ug <°"'Pulti"_9 ((9785'))
Power Power T - Big Data analysis (90~
/ No ) - Artificial Intelligence (50s~)
. GPT? - Deep Learning (90s~)
Mechan}ze Create Mass Automate « under the remarkarble
Production Production Production development of materials, ICT

and technology convergence

5 TR

Source: Industrie 4.0 Working Group (2013.4). Recommendations for impfementing the strategic initiative g&ﬂm 40
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The Fourth Industrial Revolution? : What makes it possible?

* U dream failed to meet Peter Drucker’s Inequality
Condition

» Reality: Value << Cost
* Because of Huge Cost
— Sensors in Goods (RFID)
— Sensor Networks
— Processing Servers embedded in Environment
— Vast Storage Devices
— Business Analytics
= Invent Smartphone makes it possible

Byungtae Lee(2016.2.16)

STEPI: nenagaemel

The Fourth Industrial Revolution !

Predix: Industrial Internet Platform

« Design business models, Collaborate ’ ‘ « Gather, Store, Analyze Data

« Create ecosystems and Platforms « Create Intelligence and Values

STEPIE: afgniagsicel
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The Fourth Industrial Revolution? : Impacts?

* The velocity, scope and system impact of
technological convergence makes unpredictable
business environment

+ Business model will be led by cloud computing and big
data analysis in the fourth industrial revolution

+ The speed of the fourth industrial revolution depends on
the degree of trust in each society and deregulation

= The products and services in fourth industrial
revolution characterized by increasing return to
scale

» Polarization of Job quality

= Deepening income inequality

* Individual Privacy, human ethics, security

Byungtae Lee(2016.2.16)

STEPIH e

Impacts : Industries

Dominance of Digital Platform Companies New Convergence Business Models

Google Apple Frrr——— How Uber Surpasses Ford And G
InValusionn 5 Years

NEERR]
SeREEE

crannifi
IR EAR

Shift from Product to Software & Service

Predix platform since 2011
<No. of Software Engineers>

1 15,000
12,000~13,000

(Case of the Trdsty)— o

“Every industrial company will need to become Pyramid — Diamond (Integrator, Specialist*) _
a software company to thrive” &) ultra low power chips
. STEPI3: Tl iegEemel
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Impacts : Economy and the Society

400M

= [ow—3 +— Medium —
33% Employment 19% Employment
300M

200M

100M -

0 02 0.4 06 0s 1 Social and Ethical Issues

Probability of Computerisation

A B c
X}2: C. Frey & M. Osborne, The Future of Employment: How
are Jobs to C 2013.
Number Quality
of Jobs of Jobs

Al H . .
(specific (vs. (creativx;“:;‘ultiple « self-driving car, automated trading systems,
y .Y N robotic surgery, etc
tasks) tasks, integration) « responsibility, justice, conflict, regulation
.
< 2

9 S

nda to Korea

Industry . . . .
e « Component innovation — system innovation
- Digital platform Facilitate . A
« Convergence, ) « Soft Innovation: product / process — business model
Integration Innovation

« Software & Service * Reform silo regulation

Economy
Nurtur . . .
- Unemployment urture Productivity — Creativity
o !-'J;Ve' quality of Skills « Holistic talent: Sci-tech + business + humanities
Jjobs

Society
« Privacy, security - Ensure privacy, protect data, prevent fraud
« Conflict

« Transaction costs * Resolve conflict: new players vs. incumbent players

" STEPIH e iasseel
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Thank You !

o

e
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Presentation : Jonathan WOETZEL

Impacts of the Fourth
Industrial Revolution

McKinsey Global Institute

IGE
October 28 2016

CONFIDENTIAL AND PROPRIETARY
Any use of this material without specific permission of McKinsey & Company is strictly prohibited

McKinsey&Company

Thoughts

Spaceship earth — the critical role of
technology in improving our planet now
and in the future

But only the skilled survive at the sector,
company and individual level

The cases of China and Korea

Toward a new new deal?

McKinsey & Company | 1
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Unprecedented levels of GDP growth since the 1950s

Contributions to global GDP growth B GDP per capita growth
Compound annual growth rate, % I Population growth

1- 1000- 1500- 1600— 1700 1820— 1870— 1900— 1913— 1940— 1950— 1964— 1974— 1984— 1994— 2004—
1000 1500 1600 1700 1820 1870 1900 1913 1940 1950 1964 1974 1984 1994 2004 2010

SOURCE: Jutta Bolt and Jan Luiten van Zanden, The first update of the Maddison Project: Re-estimating growth before 1820, Maddis«
working paper number 4, University of Groningen, January 2013; UN Population Division; McKinsey Global Institute ana\ysizmgmgéy & Company | 2

Tech is becoming the major driver of global growth

TFP growth as % of total growth, US+UK

Percent
90 v
80 | ‘ears
1948-2012
70 0
60
50 v
40 ) Years ears
30 18201900 1900-1948
20 s 1500-1820
18 | Years 1000-1500 ‘
0 1 2
Annual growth rate
GDP/capita

McKinsey & Company | 3
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By 2040, about 1 in 4 people in advanced economies
and China will be 65 years old or older
Share of population 65+, 2040E
65+ population
2040 share,
Percent
Onia
[ <5%
5-12%
M 12-20%
W 20-35%
SOURCE: UN Population Division; McKinsey Global Institute analysis McKinsey & Company | 4

At past rates of productivity growth, global GDP growth would slow by
about 40 percent

GDP of G19 and Nigeria
Compound annual growth rate, %

Productivity
growth

Employment
growth

Past 50 years Next 50 years at
historical
productivity
growth

NOTE: Numbers may not sum due to rounding.

SOURCE: The Conference Board Total Economy Database; UN Population Division; McKinsey Global Institute analysis McKinsey & Company | 5
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The pace of digital disruption is accelerating ° tcyg':"“‘ef

Plotted by number of
calculations per sec per $1,000

y 104  Exponentially
= Faster

. all human brains O Smaller

1020 Cheaper

Better

.. 1 human brain

1
i
: 10
.. 1 mouse brain 0 10
.. Tinsect brain O H
' II: 1 1
III 1
III 1
o ::' 0
III ="
+ =]
S i :
| Hollgrith tab e : 1020

1900 1925 1950 1975 «g1qp23 2050 2075

SOURCE: Singularity University McKinsey & Company |

Adoption of new technologies is also accelerating

38
years
13
years
4 3
years years 1 9
year months 35 1 9
days days
Radio Television Internet Facebook Twitter Angry Pokemon

McKinsey & Company | 7
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There is plenty of potential to accelerate productivity growth — and three-
quarters of the productivity potential comes from catching up

..’

Catching up Pushing the frontier Lack of productivity
opportunities is not
G19 75% 2%5% B the constraint on

growth
The productivity-improvement

o o opportunities identified,
Developed 55% 45% K extrapolated to the overall

economy, are sufficient to raise
annual productivity growth to
4% a year to 2025—more than
double the historical 1.8%
annual rate

Emerging 82%

McKinsey & Company | 8

The technology revolution is impacting industrial value chains NONEXHAUSTIVE

TECHNOLOGICA! VANCEMEN '

Advanced robotics 3D Printing Automation of cognitive processes
Robots increasingly Additive processing Smart software that can
capable, with sense, ] techniques to create perform cognitive tasks
improved dexterity and % objects by "printing’ involving unstructured

_— intelligence to automate material layers on the commands and subtle
human tasks basis of digital plans Jjudgments
Lower prices for the advanced Price reduction for home 3D Increased computing power of IBM
robot Baxter compared to a printer in the next 4 years computers between 1997 and 2011

typical industrial robot

Increase in the number of digital assistant
users (e.g., Siri) in the past 5 years

POTENTIAL IMPACT TO VALUE CHAIN

Re-i ialization of developed F ial decentralization of P ial decline in the outsourcing of
countries, through the development production and the emergence of services requiring human intervention
of cost structures resulting from the flexible small plants, which shifts (e.g., contact centers for customer
substitution of labor by capital manufacturing from the industrial relations)

era to mass customization
Substitution in the trade from
goods to basic materials and digital
data
McKinsey & Company | 9
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Automation will affect all occupations to some degree
Comparison of wages and automation potential for US jobs

Ability to technically automate
Percent of time on activities that can be automated by adapting currently demonstrated technology

100

o
File clerks [
80

60

40 [} Chief executives

20

[ ]
°, ° i
0 ; ‘ ‘ ‘
0 20 40 60 80 100 120
OVER NEXT 10 YEARS Hourly wage
$ per hour

= 44% of activities ($2.2 trillion in wages) likely automated...
but only <5% of whole occupations likely to be fully automated

= At least 30% of activities in 60% of occupations likely automated,
redefining most occupations

McKinsey & Company | 10

Digitization is rapid — but uneven

4 1X increase

in digitization
1.7X increase
in digitization
Rest of US economy ]
Degree of digitization
relative to leaders 8% 12% 14%
— — I
1997 2005 2013

McKinsey & Company | 11
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Extent of digitization varies by sector R ion Iy sl
MGI Sector Digitization Index
2015 or latest available US data

@ Digital leaders within relatively un-digitized sectors

Assets Usage Labor

Overall Digital Digital Digital
digit-  Digital  asset Trans- Inter- Business Market spending  capital  Digitization
Sector zation spending  stock actions actions processes making on workers deepening  of work

@ Knowledge-intensive
sectors, highly digitized

Professional services @ Capital-intensive,
Finance and insurance potential to further
Wholesale trade digitize their assets
Advanced manufacturing © senvice sectors with
Oil and gas long tail of small firms
Utilities having room to digitize
Chenmicals and pharmaceuticals customer transactions
Basic goods manufacturing | @ B2B sectors with the
Mining potential to digitally
Real estate engage _and interact
Transportation and warehousing :’:2 S;errs customers
Education
Retail trade © Labor-intensive sectors
Entertainment and recreation with the potential to
- provide digital tools and

Personal and local services skills to their workforce
Government
Health care 0 Large, localized, low
Hospitality productivity could

- transform for
Construction productivity and
Agriculture and hunting delivery of services

McKinsey & Company | 12

The most digitized sectors are driving growth in the US economy

Growth in digitization
Index: 1x = Most digitized sectors, 1997

12 x2.0
x1.0 X1. '
94%
Assets 10% 14% 22% 15%
x4.9

Usage
x2.6
x1.0 'y
0,
Labour 4% 6% 7% 23% { L oy, I
1997 2005 2013 2013 snapshot
United States Europe

McKinsey & Company | 13
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Among businesses, there is a large gap between digital leaders and the

rest

a4 M Established M Emerging Med Low
74

64

54

Average = 34
Established
2 leaders
14

McKinsey & Company | 14

Digital “haves” and “have-mores”

‘ A

Higher productivity 2x faster wage
and innovation growth

Bl | 7

McKinsey & Company | 15
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Data is the new major flow

Bandwidth —_ _— — — —
Gigabits per second (Gbps) <50  50-100  100-500  500-1,000  1,000-5,000  5,000-20,000  >20,000

2014 45x larger
100% =211 Tbps
2005"

100% = 4.7 Terabits per second
(Tbps)

 +$2.8T

SOURCE: TeleGeography; McKinsey Global Institute analysis McKinsey & Company | 16

Digital is changing global competition

ONLINE PLATFORMS Active users on select platforms Number of SMEs on
In millions, 4Q 2015 or latest available | select platforms
n B GooglePlay eby '/ Facebook 1,590
k Youtube 1,000 n 5 0
WOrK" .
a WhatsApp 1,000 million
Alibaba.com
coursera Instagram 700 |
KICKSTARTER
WeChat 650
DIGITAL GOODS Alibaba 407 e 1 0
NETFLIX kindle Twitter 320 million
Skype 300
Amazon 300
DIGITAL WRAPPERS PayPal 179
amazon 2
* MAERSK ‘ eBay 162
— .
@ DA - LinkedIn 100 million

McKinsey & Company | 17
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Average lifetime of companies is declining

Average tenure on the S&P 500
Years

90

1935 1958 1980 2011

McKinsey & Company | 18

Innovation (broadly defined) must contribute 2 to 3 percentage points of
GDP growth in China by 2025
Real GDP growth by source, 2010 I Residual (proxy for innovation)
% Input factors
10.4 10.5
9.3
8.0
Multifactor
productivity’ n 55-6.5
Energy supply 1.1 05 0e 2.3 1.8 m
Employment 1.0 0.2 0.3 —
0.1 -
Fixed capital 312 2 3.7 35
2.3
1980-90 1990-2000 2000-10 2010-14 2015E-2025E2
MFP share of 43 48 40 30 35-50
GDP growth
%
1 Multifactc jefined as GDP growth minus input factors (energy, labor, capital). Multifactor productivity provides a broad, indirect measure of
| Institute estimate on regression of more than 100 variables and assuming no major shocks
m g
SOURCE: McKinsey Global Institute analysis McKinsey & Company | 19
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By 2025, new Internet applications could enable some

RMB 4-14 trillion in annual GDP

Potential GDP contribution by 2025
Trillion RMB

14
RMB
S @ -
Lower Higher
adoption case: adoption case:
Current Aggressive
trajectory government/
industry effort
% of
total 7% 22%
growth

SOURCE: McKinsey Global Institute analysis of growth projections from IHS

10 trillion
at stake

What does this number mean?

2013 Australian GDP =
RMB 10 trillion

2013 China total exports =
RMB 14 trillion

McKinsey & Company | 20

Adoption of new Internet applications will have
substantial economic impact across sectors

Contribution of new Internet applications to GDP growth, 2013-25

% of sector GDP growth

Low scenario High scenario

Consumer
electronics

Automotive

Financial
services'

Chemicals

1 Does not include the effects of capital reallocation throughout the economy.
2 Refers to reduced health-care expenditures
SOURGCE: McKinsey Global Institute analysis

Examples of the Internet application

Connected devices : Allow consumers to control
home devices remotely, better manage utility and
enhance home security

Supply chain logistics : Use real time supply chain
data to optimize inventory and transportation routes

Risk management: Leverage big data capabilities to
substantially reduce nonperforming loans

High tech farming: Observe, measure and respond
to “hyper-local” conditions (e.g., crop yield, terrain
features, moisture levels)

Remote monitoring: Collect clinical data from
patients and transmits the information to healthcare
providers for clinical review and patient education

Online sourcing: Enable developers/contractors to
purchase construction materials, equipment and
interior decoration online

McKinsey & Company | 21
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China has a significant opportunity to increase automation across
manufacturing sectors

Robot density, 2014 M China United States
Robots per 10,000 manufacturing employees

China’s overall robot density is low Across sectors, robot use in China is 25% or less of
US use

478 35 1,141 76 33

314
292

10 305
13
4
- H =

China World Tai- United Ger- Japan South Chemicals, Automotive  Metal and Food

aver-  wan States many Korea rubber, and machinery process

age plastics
NOTE: Not to scale.
SOURCE: International Federation of Robotics, World Robotics 2015; McKinsey Global Institute analysis McKinsey & Company | 22

Broad Group’s industrial approach to erect a 30 story hotel in 15 days

Floor/ceiling modules High speed assembly/construction
The floors of the skyscraper are Each module is lifted by crane directly to the top
built in sections at the factory of the building and connected

Pre-construction - ~6 months Construction - 15 days (1)
Design, manufacturing and basement/foundation Structure, MEP (mechanical, electrical, plumbing), and finishing

Verticle exhaust pipes ~ Columns Flooring is

preinstalled

Box of bolts

Wall panels
odules

nd ducts are

Key facts

30 floor hotel with height of 100 meters

On site assembly in 360 hours with 200 construction workers

93% of construction hours off-site in factory

Cost: $1,000-1,200/m?, 10-30% less than conventional similar buildings

1% material waste during construction

Magnitude 9 earthquake resistance and 5x more energy efficient than average buildings

SOURCE: Broad Group; expert interviews; McKinsey Global Institute analysis, Resource revolution McKinsey & Company | 23
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Job losses caused by productivity gains could be more than offset by the
creation of up to an estimated 46 million new jobs
Million FTE'

7777777777777 759-773

758 0-15
5-11
1031
6-20
2025 Potential job Potential new Potential new Potential new 2025
employment losses due to employment employment employment employment
baseline productivity from market from improved from with Internet
gains? creation? allocation of incremental impact
capital demand

1 Full-time equivalent. These estimates do not take into account the flexible and diverse working modes enabled by the Internet.
2 Extrapolated from detailed analysis of the employment changes likely to be caused by new Internet innovations in six representative sectors
SOURCE: McKinsey Global Institute analysis McKinsey & Company | 24

South Korea is already feeling the largest effects from slowing flow of
prime working-age population into the labor force

Growth in contribution of working-age population to GDP per capita

%

12 ¢
1.0
0.8
0.6
0.4
0.2

0

0.2
0.4
0.6
0.8
1.0 f

12 -
1980-90 1990-2000 2000-10 2010-20 2020-30

United Kingdom
— United States
— EU-15
—— Germany

— South Korea

SOURCE: United Nations Population Division; McKinsey Global Institute analysis McKinsey & Company | 25
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“jobless growth” at home

Large manufacturing companies have raised
productivity and cut domestic employment ...

Large Korean manufacturing companies have grown rapidly,
but productivity gains and overseas expansion have made it

... while growing overseas operations rapidly

Compound annual growth rate, large Share of overseas production, 2005—102
manufacturing companies in Korea, 1995-2010" | %
%
73 ,,,,,,,,,,,, 20 -
15
€3
10
,,,,,,,,,,, 5 I
-2.0
Value- Produc- Labor
added tivity change 0
growth growth 2005 06 07 08 09

2010

2 Share of total revenue from overseas operations, 2010.

1 Manufacturing companies with more than 300 employees from Mining and Manufacturing Business Survey.

SOURCE: Statistics Korea; Export-Import Bank of Korea; McKinsey Global Institute analysis

McKinsey & Company | 26

2008, Percentage Singapore?
China

South Korea
Finland
Germany
France

Spain

Italy

Japan

United Kingdom
Canada

Russia?
United States

35
29
28
26
24
22
21
21
20
15
14

Korea starts from a good position relative to peers in its education levels

51
42

McKinsey & Company | 27
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The productivity of manufacturing SMEs is less than 30 percent of the
productivity of large manufacturing companies—and falling
Index: 100 = Large firms

ing productivity of large pani F ivity of large South Korean manufacturing companies
vs. SMEs in Korea and Germany 's. SMEs, 1990-2010
Value added per employee, 2010

<

70
65
60
Large firms 100 55
50

: 45
SME 27 2

—GED— 35

30
Germany 25 SMEs

20
Large firms 100 | 15
| 10

SME 62 5
0

1990 92 94 96 98 2000 02 04 06 08 2010

Korea

1 South Korean SME is defined as a company with fewer than 300 employees; a German SME has fewer than 250 employees.

SOURCE: Korea Federation of SMEs; Federal Statistical Office of Germany; McKinsey Global Institute analysis McKinsey & Company | 28
South Korea spends very little on M Funding

vocational education Capability building
Education budget breakdown, 2012 Welfare and scholarships

$ billion W Teacher pension and others

Share in the education
budget, 2012

%
Pre-primary,
primary, and 34.5 84.5
secondary education
Tertiary education 3
Vocational education? @

Other education 0.3

1 Total expenditure excludes internal transactions.
2 Includes vocational high school scholarship and national Meister high school budget that have been transferred to the control of local government and
the Small and Medium Business Administration.

SOURCE: Ministry of Education, Science and Technology; Small and Medium Business Administration (SMBA);

McKinsey Global Institute analysis McKinsey & Company | 29
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There is an ample room for productivity improvement — 100 Korean
company culture survey conducted in 2016

Typical day of the middle manager’ )
= Average working hours: 10 hr 58 min

Average number of days workin
= Productive working hours: Shr 32 min(57%?2) ovemie 2 week v 9 2. 3 days

Working overtime at least three
days a week 43%
Inefficient meetings
AM 7:30
Unproductive meeting hours 39%
AM 9:00
Unproductive hours spent on 31 o
reporting and report preparation %
o o data g T ;
th n a rking a in) i average dai i - eaving
URCE: Aggreg R -
i e cul !
McKinsey & Company | 30
The New New Deal?
Formal
= Regulation
= Tax policy
Semi-formal | : Private contracts
Formal O o As expectations change, IPR
issues may shift
antler Society Semi-formal
expectations = Standards
= Norms
* Promises
Frontier
= Attitudes
" Issues
McKinsey & Company | 31
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- Social Media, Big Data, Robotics, Artificial
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Justin WOOD, Head of Asia Pacific, World Economic Forum
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Presentation : John ZYSMAN

5 I[ Z Berkeley Roundtable on the International Econom:
University of California, Berkeley

The 4t Industrial Revolution:
and the
Future of the Korean Economy

John Zysman
Co-director, BRIE
Professor Emeritus, UC Berkeley

Zysman.john@gmail.com

www.brie.berkeley.edu
IGE/BRIE/McKinsey

Seoul, Korea
October 28, 2016

The 4th Industrial Revolution:

The journey from Chips to the Cloud..
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From chips to the cloud

Korea has been a leader along that journey

With new technology “Drivers”
tools for thought and information evolve..

Korea must consider:

» Strategies to maintain leadership

« Consequences for society




A47} A A2 vE « 113

Is the Digital Revolution restructuring economy and society?
Utopia or Dystopia?

THE PIONEERS: Creating a utopia

Noyce, Jobs, Sanders, Sporck (Gates in Seattle)

THE SKEPTICS: Will it be a dystopia?

Vonnegut (Player Piano)
Davidow-Mohr Davidow (HBR)

The Digital Revolution: THE NEW QUESTION

IS THE DIGITAL REVOLUTION OVER?
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The Digital Revolution: THE NEW QUESTION

IS THE DIGITAL REVOLUTION OVER?

* The core argument:
— Drop in Productivity: Secular Stagnation
— Dramatic change in life is past

¢ The IcT technology wave has burst
— Limited scope in the economy
— Limited power of the technology

« Robert Gordon forces the debate with The Rise and Fall of American Growth
— The question is universal but posed in the American context

The digital wave continues.....

« The digital wave is just beginning: sweeping from pure information services to
— Services with everything
— loT (Internet of things)
— Manufacturing Transformation — Industrie 4.0 and its cousins
— Digital Platforms
— Big Data
— Computation Intensive automation

*  Where we are in the Wave is, for now, speculation and argument.

* How will Korea effectively deploy the drivers will be crucial.
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The digital wave continues.....

Is Korea ready? Will it be a leader?

* The OECD Debate: Leaders and Followers
— The top 10% and the rest
+ Dramatic gains vs. stagnation
— Why? The cynical
» Monopoly/oligopoly profit
* Reconstituted value chains
— Why? Diffusion and possibility

* How technology is deployed is the key to the impact of technology on productivity

To address our questions -
Consider the current phases of the digital revolution:

Globalization
and the
Emergence of
Networked Services

The Cloud
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Globalization, the Internet, and changes in competition

Globalization
& Services With Everything
The Commodity Trap

RIE i

#1 The Commodity Trap:

Globalization

— Decomposition

— Recomposition

Competition at each Node

— Price competition
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#2 Services with Everything: Escape from the
Commodity Trap

Constant very rapid product development:
— BUT rapidly integrating hardware and software very difficult

Products embedded in digital service networks

Services with Everything:
The IcT Enabled Services Transformation

Blurring of services and manufacturing
— Contract manufacturing

— Contracted R and D

— Contracted services.

Products become embedded in networked services
— iPod/iTunes

— Cranes and Ports

— Tires

— Aircraft

- IBM

* The Digital revolution!
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Now the Accelerator: abundant computing

The Era of Cloud: Child of Abundance

Era of the Cloud

Four Dimensions to consider today

» Cloud is the technical foundation of this era

* Platform: algorithms that run in the Cloud

» Data: The raw material of the digital era and the platform economy

» Computation Intensive Automation: The transformation of work
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The Cloud

CLOUD FUNDAMENTALS
* Cloud is a question of how computing is done, not where
* Cloud computing is enabled by era of abundance

« Abundance facilitates virtualization and abstraction

BRIE Working Paper 2014-2, “Cloud Computing: From Scarcity to Abundance.”
Kenji E. Kushida, Jonathan Murray, and John Zysman (2014)

Era of the Platform and the Cloud

THE CONSEQUENCES OF CLOUD

« Forthe User
— Availability of computing power
— Speed of development of applications
— Value moves up the chain from infrastructure to applications

» For the Provider
— Scale matters
— Winner take all characteristics
— Facilitates giants
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The Present Era: The Cloud facilitates drivers

Computation
Platforms Data Intensive
Automation

*. The Rise of the Platform Economy

Platforms:
Digital algorithms that run in the Cloud

20
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What are (digital) platforms?

COMPUTER SCIENCE DEFINITIONS
The key aspect is that platforms provide a set of shared techniques, technologies, and interfaces
to a broad set of users who can build what they want on a stable substrate.
—  Platforms all the way down (Stu Feldman)

CONVENTIONAL ECONOMIC USAGES

« Multi-sided digital frameworks that shape, intermediate, the terms on which
participants interact with one another

« Algorithm-enabled “cyberplaces” where constituents can act or transact

* Not just matchmaking or markets....
but social community

IRIE 2

Platforms Diversity:

Services and

Entertainment: Goods Markets: Labor Markets:
Uber Etsy
Task Rabbit Amazon
YouTube

BRIE “
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What do digital platforms do to work and labor?

HOW WILL LABOR MARKETS WORK

*  How will work be organized in the market
— Gig, putting out
— Contract
— Employment

« Job matching
— The friction efficiency story

— Uber, Upwork

* Rules for the market and for work

23

Platforms beyond the consumer space:

loT

Manufacturing (Internet of Things)

« Customers and markets

« Suppliers « Service systems

* Production and supply * Network management
chain management

24
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The consequences of (digital) platforms?

» Efficiency: Do current things better
— Uber/AirBnB
— Task Rabbit

+ Disruption: Changes what is possible, not just what is efficient

— The ability to do radically different things:
+ The Economy from horses to airplanes- more than efficient travel
* YouTube/Google Search

RIE 2

Platforms (Consumer) Emerging in China and US

China: Groups and Cross

Fertilization US: Best of Breed

RIE 2
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Platforms: The Corporate and Policy Challenges

Who sets the Game?
Corporate Combat: Who Sets the standards in Industry and loT

Public vs. Private Governance: Who sets the Rules:

27

*. The Fuel

Data and Data Analytics

28
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The Uses of Data

Markets Products

29

Data Power: Where is the Advantage

Sources of Data Analytic Tools
Consumer * Build
Industrial * Buy

IRIE 20
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Data Beyond Privacy

Who Owns the Data? What Rules for Data?

BRIE o

*. The Transformation of Work and Production

Computation Intensive Automation

32
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The Transformation of Work and Production

Artificial Intelligence Machine Learning

RIE ®

The Issues

For Corporations: For Society:
Competitive Advantage Work and Employment

RIE 34
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Computation Intensive Automation:
The search for competitive advantage

Augment Skills
Upgrade the workforce

Displace Work

RIE &

What does Computation Intensive Automation do to
jobs?

THE EVIDENT

* Automation touches much of work and employment

BUT CRITICAL QUESTIONS REMAIN

* How much is displaced?

¢ How much is created?
¢ How much is transformed

36
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What do digital platforms and computation intensive
automation do to jobs?

THE EVIDENT

*  Automation touches much of work and employment
BUT CRITICAL QUESTIONS REMAIN

* How much is displaced?

* How much is created? We cannot know this now
*  How much is transformed

37

What balance will emerge?

WHAT INFLUENCES THE BALANCE OF-
« Displacement
* Creation

*  Transformation

38




130 » 20168 AAZA D7 54319

Two Considerations

The Algorithmic Dilemma Workers: Asset or Cost

IRIE 39

The algorithmic dilemma will affect that balance

THE ALGHORITHMIC DILEMMA & the 4th Services Revolution

* The Routine can be automated

» Most of automation can be copied

» The high road adaptation to the algorithmic revolution is innovation
effectively using People

40
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Responding to the algorithmic dilemma will affect that
balance

THE ALGHORITHMIC DILEMMA & the 4th Services Revolution

» The Question:
Does sustained innovation require human imagination and implementation?

e The Answer?

The high road adaptation to the algorithmic revolution is effectively using People

BUT

41

#2 Workers, Asset or Cost?

DEPLOYMENT STRATEGIES AND WORK ORGANIZATION

What happens to workers?
* An asset to be promoted?
+ Or acost to be contained?

The Walmart Choice!

42
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The policy and strategy question —
replacing or redesigning work?

BACK TO THE BALANCE

Will robots / software simply replace workers?

Will we redesign work to take advantage of human cognition and creativity?

43

There will be national variations in deployment choices
and variations in deployment outcomes

» How will Cyber be integrated into production
— Consider Industrie 4.0
— What standards will favor whom?

* What choices will Korea make?

44
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ICT Automation:

Corporate Strategy and Public Policy come together

Competitiveness Productivity and Employment
for the for
Firm Society

45

The Drivers:
Choices for Korea

46
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The Korean Opportunity:
Competitive Advantage and Policy Strategy

Smart/Secure
Smart Workers Products
And Services

Brand
Smart/Secure

47

The Next Session:

What choices for Korea?

Where will Korea fit in the new digital order?

48
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3 I[ Z Berkeley Roundtable on the International Econom:
/? University of California, Berkeley

v

The Next Phase in the Digital Economy:
Platforms, Abundant Computing, Growth

« “The Rise of the Platform Economy” Martin Kenney and John Zysman in Issues in Science and Technology
http://issues.org/32-3/the-rise-of-the-platform-economy/

« “The Next Phase in the Digital Revolution: Platforms, Abundant Computing; Growth and
Employment“. BRIE Working Paper 2016-3. John Zysman and Martin Kenney (August 2016)

« “The algorithmic revolution---the fourth service transformation” John Zysman in Communications of the
ACM - Services science CACM Homepage archive Volume 49 Issue 7, July 2006 Page 48

* How Revolutionary Was the Digital Revolution: National Responses, Market Transitions, and Global
Technology, ed. With Abraham Newman Stanford University Press 2006

« The Third Globalization: Can Wealthy Nations Stay Rich in the 215t Century, Dan Breznitz and John
Zysman Editors; Oxford University Press 2013

« Other BRIE research on the Digital Economy:
www.brie.berkeley.edu

49
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Presentation : Kenji KUSHIDA

Drivers of the 4t Industrial

Revolution
A Silicon Valley and University Vantage of
the Algorithmic Revolution

Keniji E. Kushida, Ph.D
Berkeley Roundtable on the International
Economy (BRIE),

Stanford Silicon Valley — New Japan Project
10/28/2016

The Core Questions

What are the fundamental underlying
drivers of the 4t Industrial Revolution?

- Beyond the buzzwords such as IoT (Internet of
Things), Fintech, Big Data, Al (Atrtificial Intelligence),
Bitcoin/Blockchain

Where the drivers coming from?

(Why does Silicon Valley continually produce business
disruptions?)

How to harness these innovations?

Stanford University
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Drivers of Innovation

(Industrial Revolutions): Principles

« Shaped global technological trajectories

» Transformed/created major global industries

* Contributed to innovations in industrial
production processes

* > Force everybody else to adjust... or ride the wave
early

Stanford University

Examples:

" Stanford University
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Example: The Smartphone Revolution

= SV firms disrupted previously distinct industries
> Mobile Phones (Nokia, SonyEricsson, Motorola)
» PDAs (Palm, HP)
» Digital Cameras (Canon, Nikon, Sony, Kodak,
Olympus, Fuiji Film)
» Scanners (Canon, Epson, HP)
» Video recorders (Sony Panasonic JVC)
» Portable Gaming (Nintendo, Sony)
» Point of Sale (POS) terminals (IBM, NEC, etc.)

» Barcode readers, fingerprint readers, flashlights,
household microscopes, metronomes, etc tec

= Samsung, (and LG) were able to ride the wave

Stanford University

Fundamental Driver: Algorithmic
Revolution

0260
NN/
‘4_ Algorithmic

Revolution

Stanford University
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The Algorithmic Revolution

- Basic driver behind recent business disruptions in
wide range of industries

- Enabled by transformation of computing resources
from scarce to abundant resource

- Allows increasing swath of human activity to be
captured by algorithms

- Human activities can be split apart, transformed,
recombined, magnified

Stanford University

Transformation of Activities with
Algorithms

Human Activities Transformed by Algorithms

Fully Automated Hybrid Human
<€
High Medium Low

Productivity Gains

Stanford University
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Computing Power:
From Scarcity to Abundance

Ability to store and process information = scarce resource
throughout most of human history

Now -> era of computing abundance

Whenever scarce resources become abundant >
civilizational transformation

The advent of global-scale Cloud Computing (beyond the
buzzwords)

» Cloud is not the Internet
» Internet = decentralized network of networks

» Cloud = global scale providers are centralized, large
actors (Google, Microsoft, Amazon)

» Capital Intensive: billion dollar scale datacenters around
the world

Stanford University

Computing Power:
From Scarcity to Abundance
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Evolution of computing power

Over 2" half of 20t century = 1 trillion times processing

power increase (simply measuring FLOPS)... 76 trillion
over the 20" century when considering manual calculations

1969 Apollo mission to the moon (main mission guidance
computer) = 1983 Nintendo Family Entertainment System

Stanford University

Evolution of Computing power

1985: fastest computer in the world = Cray 2
supercomputer
vs. Processing power of 2014 Apple iPhone 6
> 1/6

Only a few Cray 2 computers in the world in 1985
VS

1.5 billion smartphones shipped in 2015

-

—
—

Stanford University
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Now in a World of Al

Shocking advances:

Google’s Deep Mind (purchased 2014 for $500 million+)

Surprised the world by beating world champion at Go
using AlphaGo. Surprised observers. Solved several
critical problems — theoretical breakthroughs.

Google Datacenters use approximately 0.01% of the
world’s electricity

July 2016, DeepMind optimized Cooling of datacenters,
achieving 40% increase in efficiency, cutting electricity
consumption by 15%

Stanford University

When Cutting Edge Becomes
Commonplace

* Major impact is when resources available internally

become commonplace

What happens when DeepMind become a
subscription based service that anybody can use?

* What if the price is low monthly subscription fee?
* This isn’t far in the future

* My "DeepMind question”

* What would you do if you could use Deep Mind?

* Who in your company will adopt it? What can they
do with it? What are the barriers internally?

Stanford University
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Silicon Valley Delivering Disruptions—
Why?

g

Google

salcy(‘)rce

TESLA MOTORS

PayPal

NETELIX

Stanford University

First, a I|ttIe bit about Silicon Valley
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Why Silicon Valley?

VC Funding searching for the one or two firms that

return entire performance of portfolio

Intense pressure from limited partners (LPs) to post
high returns from just one or two massively
successful fast-growth firms

Fastest growth from radical rises in productivity
- automating human activity... it scales

Portfolio not a normally distributed curve, one or two

firms return entire portfolio performance

Stanford University

Characteristics of Silicon Valley

Dual ecosystem of large firms and small startups

Highly competitive industries, balancing between “open
innovation” and secret protection

High financial returns for successful entrepreneurs and startups’
early employees
Finance and governance of startups by venture capitals

High level and diverse human resources for all stages of
startups

High labor mobility (at all levels)

Top class universities (bidirectional circulation of people and
ideas, not one way)

Extensive government role in shaping technological trajectories
and basic science (NIH, NSF etc)

Business infrastructure (law firms, accounting firms, mentors,
etc.)

Acceptance of failures (=effective monitoring and evaluation)

Legal platform
Source: Dasher et al. NIRA Report.

Stanford University
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Advantages of Startups

* Unencumbered by Innovator’s Dilemma
... but just as importantly...

* Free from legacy IT systems
» - can make use of logic of computing abundance

Stanford University

Beyond the Buzzwords

+ Big Data: 1000 Gigabytes = 1 Terabyte, 1000
Terabytes = 1 Petabyte, 1000 Petabytes = 1 Exabyte

» Most “Big Data” is actually pretty small data with
some analysis thrown in

* |oT (Internet of Things)

* Imagination rather than cost as upper bound of what
can be measured with cheap sensors and abundant
processing power.

* The Tesla Auto Pilot Paradigm

Stanford University
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Beyond the Buzzwords (2)

» “Sharing Economy” of Uber/Lyft, AirBnB, etc:
Extremely computing resource intensive, only
possibly recently. What’s next?

* Fintech: startups using IT tools can measure things in
new ways (risk for loans, insurance, etc), and move
faster, with far smaller overhead. New levels of
automation.

» Blockchain (and Bitcoin): distributed ledger... the “IP
telephony question”

Stanford University

Beyond the Buzzwords (3)

Al (Artificial Intelligence:

* Replacing or Augmenting human activity?
(Automated vs hybrid?)

* The Uber buyout of Carnegie Mellon robotics/Al lab

* Intelligence vs Consciousness

* Nascent OpenX movement

Stanford University
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How to Harness?

* Not just try to duplicate, but harness.

* What parts are best for vertical integration and in-
house, which are best to harness external resources
(open innovation)

» Adjusting to a world in which Al, robotics is a
commodity, but developed elsewhere. Resources are
data. Where to collect what?

 Effective user of new tools to create high value — how
to become effective users

Stanford University




148 » 201618 AAZA D7 54 319

Presentation . Jin—Hyung KIM

4 Industrial Revolution
and
Transition to Artificial Intelligence Era

2016.10.28
Prof. Jin Hyung Kim

President & CEO, Artificial Intelligence Research Institute
Professor Emeritus, KAIST Computer Science

EMRI]

e !

(ONom

Al is already Here

ololx &4 : 23 24 AIE
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Al is the Key Driver of 4th Industrial Revolution

Stream Power Radio PC Machine
Engine Generator g Intelligence
F: TV :lnternet
Locomotion EI?C,L ght L :
i Automobile
[ i N 1
170044 ¢ 18004 Pof1g9pod P 2000 ¢
m o ik Ui E » w
1st
Steam Power Electricity Electronlcs SW, Al, BigD.
Mechanical Prod Mass Prod lEE
AgrarianSociety} Industrial Society SW-Oriented Society

rial Revolution SW Revolution

Automation of Mental labor. and
S Knowledge Works Al

Automation of physical labor

Artificial Intelligence

Definition Research Subjects
® branch of computer science doing ® X|Zt (Perception)
automation of intelligent behavior ® QI (Recognition)
(Luger & Stubblefield, 1993) e 0|3}l (Understanding)
® ascience and a set of ® =g| (Reasoning)
computational technologies to e 7 ¥ =2 (Planning)
sense, learn, reason, and take e O|AIZH (Making decisions)
action* (ai_100, ARTIFICIAL e 3t (Learning)
INTELLIGENCE AND LIFE IN 2030 o XS (adaptation)
® Making Computer Smarter
Xretof Azl
o Making Computer Think Conversational Al 7, Big dataloT Cloud
Narrative Science ///9 S A
PR 7¢,,,JE‘° sy
& a9 = | HREuE

sm  puga  SERERSR

4 ARTIGIAL INTELIGENCE AN UFE I 2030 AIEN
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Al History of Ups and Downs

1983 18

~J

‘15
Virtual

Expert System

‘50s-'60s 2012
Al definition 2000 Google 2016
Google Multiple Deep Learning AlphaGo
Language ko] Q4 OlHE MY

Translatation

1950 1970~80 1986 1997 2011 2014
FYHAE 195 MYCIN, XCON _ Backpropagation ~ 1BM Deep Blue IBM St Facebook
e L B g Multilayer Network ~ H|2 Q17+ 7| Jeopardy DeepFace
ALY HE Hpert system EL 2|

JNIRI]|

Al's Active Application Areas

6

Active Al Application areas
over the next fifteen years

Transportation
‘Inference - Home/Service Robot

Recognition-
Problem —Understanding‘

Solving by [ Em— Voice, Language e
Vision

Search Low-resource Communities

Healthcare

Machine Public Safety & Security

Learning > Employment & Workplace

Entertainment

https://ai100.stanford.edu/ INIRI|
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All Apps will have Al Feature Soon

® Focus on Intelligent systems that can
collaborate effectively with people
- Al feature : Sense, Comprehend, Act intelligently
® “Today, only 1% of software apps with Al Sense
feature, but it will be 50% in 2018
- IDC research referred by NY Times, 2016-03-26

® “Alis a spice to make food delicious”
Comprehend

© oo

All companies are now Al company

AIEN
Factors of Al’s Success
Algorithm ‘ v Big Data Power
Open Source SW QIE{ L, IOT, Sensor 7| && &%
B39 eel Mt P =4, Mg, 2l 54

Computing Power

Zeg 9 9 BANE 5

AIEH
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Al as a Factor of Production

e Al as a transformative set of technologies

® A new factor of production rather than just a productivity enhancer

N UNITED STATES' GVA

Uniited States’ gross value added (GVA) in 2035 (USS billion)

ADDITIONAL
PR UCED GRowTH
‘Al-INDUCED TFP
7,408

009
Capital Labor TP
0 23,835
©-0-9-0
Capital Labor TP Al

Projected growth Projected growth Projected growth
without Al with Al's impact with Al as new
The Al Growth Model of Accenture limited to TFP factor of production

B Xz Jlv-en/ ia/PDF. Why-Al-is-the-Fut f-Growth.pdf

JNIRI]|

The Economic Impact of Al

® Al has the potential to double annual growth rates

46 B saseune [ AvsTeRDY STATE

UNITED  FINLAND ~ UNITED ~ SWEDEN NETHERLANDS GERMANY AUSTRIA FRANCE  JAPAN  BELGIUM  SPAIN ITALY
STATES KINGDOM

Real gross value added (GVA) (%, growth)

= I ia/PDF-3: Why-Al-is-the-Fut - vth.pdf

JNIRI]|
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Three Channels of Al-led Growth

1

Intelligence Automation

Creation of Virtual
Workforce

intelligent automation ass
ets improve by self-learni
ng of Al, whereas traditio
nal one degrades over ti

me

Labor and Capital Augmentation

Economic growth from
existing labor & capital
used more effectively,
not from replacing
them

Innovation Diffusion

Innovation begets
innovation. Value from
new goods, services and
innovations.

Al is catalyst for Digital
Transformation.

R AIEN

Labor Productivity Increased by Al

12

® Al promises to boost productivity of labor in developed

economies.
Sweden Netherlands
——% — 27%
Finland United Kingdom
I se% I 25%
United States France
I as% [ 20%
Japan Belgium
— 34% %
Austria Italy
—so% 2%
Germany Spain
I 29% [ s
P difference k baseline in 2035 and Al steady state in 2035

181 sk compe e AIEN
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Al paves the way to Faster Growth

United States

United Kingdom Germany

S & O

[ Al steady state

France Japan Italy

9 © &

Time for Economies to DOUBLE IN SIZE
(a full circle represents 100 years)

pat AIEH

13 X2 : hitps:/ww t v-en,

M3Z C}712 Al Market

SEHAIAZ MY Z1t (SW AF 7|F)

(2¢91: M)
—e—2014 Forecast (IDC 2014) 6,94
«=o==2015 Forecast ér@

o (IDC 2015) L4620
-—9= ‘orecast |4,58}/’

;r uo 5

S 2|7} o &bt A EC}
- O HH}
A2 el 21 Qla,

o 'a] 2%0{0F B

Accenture Digital
Leadership Meeting
(2016.14)

TE 0TS TS 2017

Source : Expert Interview, Accenture Analysis, 1) 1441, 1541 IDC Data 42| A2 7188 JHiso2 35

KCC2016 Keynote Speech “Al & Data for Digital Transformation” by 0| S 4=
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Google Alert “Artificial Intelligence”

Emergence of new Disciplines : “Computational X*

Computational Biology
Computational Chemistry
Computational Physics
Computational Mathematics
Computational Geometry
Computational Logic
Computational Statistics
Computational Engineering
Computational Electronics
Computational Mechanics
Computational NeuroScience
Computational Material Science
Computational Toxicology
Computational Cosmology
Computational Cognitive Science

Computational Sociology
Computational Linguistics
Computational Economics
Computational Medicine
Computational Journalism
Computational Culture
Computational Sustainability
Computational Legal Studies
Computational Intractability
Computational Learning Systems
Computational Metaphysics
Computational Crystallography
Computational Thinking
Computational Creativity
Computational Photography

AIEH
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Many Descent SW Jobs

One Million More Jobs on Computing ] I

90% of Jobs Need e-Skills in Europe

1,000,000 more jobs than students by 2020

$500 billion
opportunity El
SW Engineers
- 14 m. lion = e — In2014
‘computing jobs B . 40,527
- 203 2014 2005 2016 2000 2018 4
0,000 computer EU app economy jobs, 2013-2018 —
science students 3000
o mu mn ow s me  am e e 250
Computer science is a top paying college 3 200
degree and Computer programming jobs are gx,son SW engineers covers
growing at 2X the national average. . iAoy
500 Number of Foreign
. W
013 o 215 206 20w 20 - 19,512
[ Best Jobs 2014 | mammn
FI‘ “ Software Developer ‘ 72 ‘% Computer Systems Analyst
8.4 out aj — 8.2 out of 10)
§ o of,
17 Y

JNIRI]|

Transition to Al era
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Preparing Next Generation for Al future

“65% of children entering grade school
will ultimately work in jobs that don’t
exist today”

— New York Times, 2011.08.

® 47% of US employment under threat
by computerization (Frey & Osborne, 2013)

® 63% of Korea employment under
threat (sPRri, 2015)

o Should Reform on What to Teach and
How to Teach

New Paradigm: 4C Education

Collaboration

Creativity

(Imnovation)

Communication

AIEH

SW in K-12 Education

® Curriculum Changed in 2015, Implement in 2018
® Emphasis on Computational Thinking and Coding

Reform content

As a Practice course, 17Hours + Algorithm by Playing Unplugged Game
5th and 6th Grade | From ICT Application + programming experience with tools
into SW as a basic Knowledge + Understanding Copyright

Educational Objectives and Contents

Middle School | ‘Information’ subject, 34Hours as
(7th ~ 9th) a required course

» Applying the Principles of Computer
Science, learns how to solve real-life

High School ) ., . ) problems
(10th ~ 12th) Information’ subjects as elective
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-

Hackathone, StartUp Camp, Maker’s Fair, ...

AppCenter

Since 2009

AIRN
Korea’s Al Technology Initiatives
232|9| cfj Suksk . Establish Al
Research
Institute
28 XSBRAML d Catch up state-
of-the-art Al
roo
U= 85 A X . Foster Al
1 s . 5 talents
el T dolel e A4 . Build data
= P infrastructure
Create
ecosystem for
Al startups

Source : Ministry of Science and Technology, ICT, and Future Planning JNIRI]

2
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IN{RI| Artificial Intelligence Research Institute

® A Research Service Company working on Al , Big Data, 10T,
SW

® Founding members
NAVER &P seon @LGEX  kt (Qesws < HYUNDAI

Internet Electronics Telco Electronics Telco Insurance Motors

- Starting capital ~$20M
- Investment open to the public giving favor to SMBs

® Government’s commitment of research grant to AIRI

2 AIEH

Position in National R&D system

Requirement Development Strategy
Term A - Outsourcing of existing
Technology Verification & technology regardless of
short Commercialization Industry ) gy reg _
or location and ownership
o Al m - Producing output first and
oV .
R&D replacing components
Institutes Technology Transfer later if needed
University ;
Long Technology - Leveraging open source
purchases software
Basic Base Pragmatism, In-House
Researcch  Technology Application Productization
Research Oriented & Tunin, ™ .
RED 9 Adgility is the key

Competence of AIRI

2 AIEH
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Is 4th Ind.Rev Opportunity for Korea ?

BHES S0 MR,

25 [@H] 7224

JNIRI]|
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Presentation : Gregory MULHOLLAND

Citrine Informatics

The data analytics platform for the physical world

Al-Driven Product Development and
the Future of the Korean Economy

Gregory J Mulholland
Chief Executive Officer

| Citrine Informatics

4t industrial revolution

Cyber-physical systems
Distributed sensors

Operational performance and yield optimization
Product development optimization
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| Citrine Informatics
Korea is a Global Leader in Connectivity

* For the past decade and a half, South Korea has continuously
topped global lists as the most connected country on the planet

» Ready access to fast bandwidth connections have come to
characterize and shape the competitive edge of global leaders
such as Samsung, Hyundai, and LG

| Citrine Informatics
Korea Moving to the Cloud, Slowly

» South Korea has lagged behind the US and Europe in developing
and adopting cloud and high-performance computing (HPC)
infrastructures and businesses

* According to the MSIP, today only 6.4% of Korean industry has
transitioned to the cloud. This is in comparison to average of
greater than 60% to 90% in the US and Europe.
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| Citrne Informatics
Readying for the Next IT Revolution

« Korea has the infrastructure, talent, and technical know-how to
rapidly emerge as a Al/ML leader within the next 5 years

* In early 2016, MSIP committed ¥100m for investments in cloud
computing, Al, and HPC and created a new cloud computing hub
in Daegu

» MSIP anticipates creates a ¥#1.1 trillion domestic market in the Al
and cloud segment in the coming years

| Citrine Informatics
Vertical Integration: Incredible Opportunity
» Data drives the Fourth Industrial Revolution

» Manufacturing efficiencies can be gained within a single facility.

» Product understanding relies on data collected from across the
supply and value chain.

US and Europe: data partnerships between vendors and customers

Korea: vertically integrated chaebol can share data and insights
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. Citrine Informatics
Integrated Product Development

V) < P »

Shinier Paint Stronéer Steel Lighter Vehicles Greener Chemistries

Artificial Intelligence-Based Design Tools
Al for manufacturers and product developers

Product Performance Data Storage

Product Data Manufacturing and Materials Data
Product performance and lifecycle data Input materials, chemistry, and
manufacturing data

Citrine Informatics

The data analytics platform for the physical world

Thank You

Gregory J Mulholland
greg@citrine.io
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Presentation : Seong—Jin PARK

a q 1
Features of Fourth Industrial Revoluti
Automation /
Unmanned Technology

w ==

4

INDUSTRIAL
REVOLUTION

Reduction of Inventory Cost

% - 2%
('S TINGE o
( AE P B
©bitcoin - BB

Novel education system that nurtures talents
for the next generation is necessary

Education Paradigm Change (1/3) :

Different Ways to Express Domain Knowledge

X Example of Mechanical Engineering

e A
\ \":/N.

1)
gﬂt,fJ

,,@W“% p

- Hand Drafting - - CAD / CAE -

Mathematics

1,000 Times Greater
Utilization

Big Data Al
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Education Paradigm Change (2/3)

The Generation of Too Much Information

it 8 . .
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Education Paradigm nge (3

In education, Next Level-Cooperation is essential between
university and corporation

Well-ordered Practical modification,
Education and real world application and
Curriculum industrialization

Education that meets the demands of industry
by fostering excellent students
who will strengthen a company’s competitiveness
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. 5
Conclusion

To create new knowledge industry, both corporation and university
should establish Large Cluster of Education / Research /
Industrialization

Education

Qd ustry







Conclusion

Major Policy Challenges and Implications for

Korea

* Moderator

ILSAKONG, Chairman, Institute for Global Economics

* Presentations
Dominic BARTON, Global Managing Director, McKinsey &
Company
Dennis GOERLICH, Managing Director, Kiel Institute for the
World Economy
Sanghoon AHN, Director and Vice President, Industry and
Service Economy, Korea Development Institute
Gregory MULHOLLAND, CEO, Citrine Informatics
John ZYSMAN, Co-Director, BRIE, University of California,
Berkeley
Jaeyoung LEE, Former WEF Staff/Former Lawmaker

* Presentations
Sanghoon AHN, Director and Vice President, Industry and

Service Economy, Korea Development Institute
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Il SAKONG: This session is supposed to be a wrap-up and a conclud-
ing session. Throughout the morning up to now, so many useful things
for policymakers, business decision makers, consumers, and individu-
als have been said. In this session, I would like our panels to focus on
Korea; during their presentations they came up with varied sugges-
tions for policymakers and corporate decision makers. I would like the
speakers to re-emphasize and highlight what they want to recommend.
All the panelists have been introduced, except two: Dr. AHN, who is
a research fellow in charge of KDI’s industry, services and economy
and Mr. Jaeyoung LEE, a former National Assemblyman, one of the
young aspiring political leaders. Lee used to work with Professor Klaus
Schwab in the World Economic Forum before he returned to Seoul
to become a politician. Now I would like to ask the panelists to make
short initial remarks.

Dennis GOERLICH: I thought about a few specific challenges that
all these technological transformations may bring to Korea. There are
lots of speculations, of course. Due to all these transformations, we ob-
serve some kind of localization of production and “re-shoring” trends.
Several production steps are being brought back to the countries where
consumers are.

Now Korea is a country that, as far as I see it, relies very heavily on up-
stream producers from other Asian countries. This is a chart from an
OECD study where you see the global value chains (GVCs) participa-
tion across countries. Korea is strongly participating in the global val-
ue chains. Only Luxembourg is participating more than Korea, which
is natural because it is a tiny country. For Korea, the GVCs participa-
tion is extremely important. To a large extent, it is relying on backward
participation. It is relying on upstream producers, most of which, to
my knowledge, come from other Asian countries.

Keeping this in mind, when you consider that technological trans-
formations might lead to a re-shoring of production, maybe back to
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Europe and the US, you will see declining demand for labor-intensive
production, particularly here in Asia. And the question is the risk for
the Korean industry, in the sense that maybe the business model goes
away. You can no longer rely on these producers. So, it will be critical
for Korea to invest in these technologies as well as to make sure that
they will not be left behind when other producers are taking produc-
tion back home. So as I said, this is really a thought. It does not mean
that it must happen.

Specific challenges for South Korea

Figure 1. GVC participation across ies, 2009
@Backward participation O Forward particpation

Another point I look at is these questions of chaebols versus micro,
small and medium-sized enterprises (MSMEs). The important ques-
tion is who really drives innovation. Because as we have learned this
morning from Carl Frey’s presentation, there are important local mul-
tiplier effects of innovation jobs. So it will be very important to be the
innovator. The question is who it is. Is it big corporations like chaebols
or MSMEs? How do you make them innovative? What we have also
learned this morning is that maybe Korea is investing too much in
SMEs and maybe keeping them alive for too long, even if they are not
good companies. So here I think policymakers will be asked to find
a good balance, to find out who the innovators are and help them in
their business.
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Finally, the next subject seems to be a big issue here. I was surprised
to see how much Korea actually does in terms of education and how
much thought is put into how to teach people creativity, social skills,
and to deal with changes. Dominic Barton just mentioned that, too; he
is working on that in Canada. I would be very curious to hear how this
can be done and what the lessons are. This is essential because these
are after all the tasks that cannot be automated, at least not in the near
future. I think it would be a good idea not only for Korea but for every
country to make sure that the workforces are prepared like that. These
are, in my opinion, special challenges to Korea.

Sanghoon AHN: I would like to share with you some details because
all the big pictures have been well presented throughout the sessions.
It is on the evolution of industrial policy in Korea. Even though we are
talking about an industrial revolution, Korea’s responses to all these
challenges can be understood as an evolution. Afterwards, I would like
to point out some serious issues to be addressed.

I would like to talk briefly about structural transformation in Korea.

Then I will show you some details about the evolution of the industrial
policy in Korea. Afterwards, I will present some policy challenges.

Manufacturing and the Services in Korea (1980—2008)_|(D|_‘

Level of employment in the manufacturing and the service sector, 1980-2008
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First, this figure below shows that until 1990 employment was increas-
ing in both manufacturing and services. But since the 1990s, manufac-
turing employment started to shrink, while that in services continued
to grow. More recently, since 2009, manufacturing employment has
also temporarily been increasing. However, it will not last long because
we are in the trend of shrinking manufacturing and growing services.
The issue here is that while manufacturing is known to be productive
and competitive worldwide, Korea’s services sector has not been per-
forming well. It will be nice if we are very good at manufacturing and
could become a little better on services. In that case, how better could
it be? The thing is if we cannot transform ourselves and make services
productive enough, manufacturing itself will be in the crisis. Why?
That is the main idea of the Fourth Industrial Revolution. The wall be-
tween manufacturing and services is disappearing.

Here, I show you the long-term trend of manufacturing declining in
all the other advanced countries. In the case of Korea, manufacturing
employment is shrinking, while manufacturing output or manufactur-
ing value added is not shrinking yet. At the same time, we can see that
in the US, Japan, and Germany, the service sector has been expanding.
Korea is following their footprints. But the speed of service expansion
in terms of output is far slower than that of expansion of services in
employment, which means Korea’s labor productivity in the service
sector is stagnant or even declining.
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OECD statistics show that labor productivity of services relative to that
of manufacturing is declining very rapidly in Korea. The gap between
manufacturing and services in terms of productivity is the biggest in
Korea.

-

ITrends in the Service Sector Productivity (1991-2009):
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That is the background. One thing I want to show you is that in 1960,
Korea was exporting iron ore, tungsten ore, raw silk, anthracite and
cuttlefish. Now here in 2000, we were exporting semiconductors, com-
puters, automobiles, petrochemical products and ships. We made a
very rapid and radical structural transformation. Our policy response
to this change was also changing a lot.

Now I will turn to the evolution of industrial policy. These days, in-
dustrial policy is not a popular word. I started my career at OECD. A
report I wrote there has a term called “industrial policy” in the conclu-
sion part and my boss advised me to erase it because it is not a good
word. The reason why the industrial policy is not a good word these
days is that in the 1940s and 50s, many developing countries tried in-
dustrial policy. Not only Korea but also many other countries wanted
to have their own steel mill. Even though they wanted to have their
own automobile factory, most of them failed. Korea made a success.
Korea is kind of an exception. Since the 1970s, people started to real-
ize that government intervention created problems than solving them.
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But more recently, the focus of discussion has been shifted to what a
smarter way of policy making would be in terms of promoting indus-
trial transformation.

In this context, I believe industrial policy in Korea can be summarized
in four terms. First, the industrial policy had a clear goal, promoting
export. It provided a good monitoring and evaluation tool because we
had one clear goal of maximizing export. If a firm hit the goal of ex-
porting a certain amount, they would continue to receive support from
the government. This performance indicator was a real-time indicator
and the review was made annually. That is why in some other coun-
tries the government wanted to pick winners, but they were stuck with
losers for many years. However, Korea could avoid that issue because
there were good monitoring and evaluation. Furthermore, industrial
policy in Korea had a rapid evolution. Whenever we detected a prob-
lem, we changed it rapidly. Finally, industrial policy in Korea was a
successful public-private partnership. The government set the goal and
it was the private sector who achieved that.

Korea’s Development Strategies
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Actually, in 1976, they set the six core industries to be promoted. In
the 1970s, the government wanted to promote heavy and chemical in-
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dustries. In the 1970s, all the industrial policy tools were hired. If you
want to know what tools a government can use, look at Korea in the
1970s. Everything is there. But it also created huge problems, includ-
ing high inflation and we had two oil shocks; so we were in crisis.

In the 1980s, we had to make a big change, a 180-degree turnaround
from the previous approach. Actually, one of the leaders who made
such big change was Chairman SaKong. We made a big change from
a growth-oriented approach to stabilization and from government-
led growth to private sector-led growth. In the 1980s, some advanced
countries wanted to start privatization, deregulation, etc., such as the
United Kingdom and the United States. Korea was at the frontier in
that change.

As a result, for example, this trend in R&D expenditure shows that
from 1980s Korea’s R&D expenditure, a share of R&D in GDP, has
been increasing fast; but it was not driven by public R&D but by pri-
vate R&D.

-

Korea’s R&D Expenditure Trends KDI
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What I want to say is that the Korean government played a very impor-
tant role in economic development and whenever we started to solve
problems, we were very quick at solving them.
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I will mention policy challenges in Korea now. I hope that we will be
able to solve them quickly. One example is the core industries, which
are now semiconductors and telecommunication equipment, ship-
building, steel and petrochemicals. In shipbuilding and steel industry,
we are in a big problem because of global excess capacity on the back
of heavy investment made in China. One example is the shipbuilding
industry. In 1965, Japan became the number one country in shipbuild-
ing. In 1999, Korea became the number one country in shipbuilding.
From 2010, China is the number one country. We have severe compe-
tition in this industry. After 2000, Korea has been the leading country
in shipbuilding, caught up by a rapid growth in China. Japan has been
declining a little bit but they are coming back.

In this sector, the problem is that since the global financial crisis in
2007-08, global trade has been slowing down, while the total world
fleet of ships continues to grow. When global trade slows down, sea-
borne trade also slows down. So we have a huge excess capacity in
shipping and shipbuilding. That will create a big problem for Korea.
Probably this month, the government will announce some plan how to
deal with the shipbuilding industry. What you can see is the demand
for shipbuilding is closely related to the real oil price. Now we see that
the real oil price is around US$50 per barrel. We will have a tough
future ahead. We can talk about yard closures and restructuring. That
is a big issue for Korea now. One way out of this problem depends
on how we can upgrade the core industries, taking advantage of the
Fourth Industrial Revolution.

The final question is “Are we ready for that?” This is the figure already
introduced to you in the morning session which is the ranking of readi-
ness in the Fourth Industrial Revolution. No. 1 country is Switzerland
followed by Singapore, the Netherlands, Finland, the US and the UK.
It is from a white paper of the World Economic Forum. Korea ranked
very low. Especially in labor flexibility, Korea ranked the 83rd in the
world. This is a problem not only in new industries but also in dealing
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with the excess capacity in core industries where we have the same is-
sue. We should deal with this very urgently.

Are We Ready for the 4t Industrial Revolution? KDI'

Adapted relative rankings from World Economic Forum Global
Competitiveness Report, using Fourth Industrial Revolution categories?.
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In terms of some infrastructure, like patents in the internet of things
and big data, Korea is actually doing all right. We belong to the top 7
countries. In the global share of industrial robots, Korea also belongs
to top countries.

In terms of hardware, we seem to be well prepared. But as was already
mentioned by Gregory Mulholland, the penetration rate of cloud com-
puting in Korea seems to be only slightly higher than 6%. That is a big
issue. In terms of hardware, we are well prepared, but in terms of soft-
ware and practices, we have some problems.

This is the final issue I want to mention. I know why cloud comput-
ing is not widely used in Korea. One reason is related to regulations. I
am working for Korea Development Institute (KDI), which is a semi-
public institution. At KDI, we are not allowed to get access to a cloud
server from our offices. Even these days, I am not allowed to access to
my Gmail. They are all related to the security reasons. Probably, gov-
ernment officials cannot use Gmail in their office. We need to change
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our attitude and approach. We need to change our software. That is
my final point. Thank you very much.

I1 SAKONG: By the way, what made up our five largest export items
in the early 1960s were iron ore, tungsten, raw silk, anthracite and
squid. The total export volume was about US$40-50 million. We
reached US$100 million mark in export in 1964. Since then, we started
to celebrate our Export Day which later became the Trade Day. Actu-
ally, I played a role in changing the name when I was senior economic
secretary to the President. We were a trading nation, not just an export
nation. So we made it the Trading Day. It tells us and the world what
the right policies and strategies can do to a country.

You know, economies cannot be put into a lab situation. But let’s take
an example of the two Koreas. As late as early 1960s, the per capita
income of North Korea was twice as high as that of South Korea. Now
Korea’s per capita income is about US$30,000, and officially North
Korea says theirs is US$1,200 but I think it is well below US$1,000. So
it is really an exemplifying case of what the right policies and strate-
gies can do. When I thought about organizing this conference, that was
exactly what I thought. If you look out 20-30 years time from now, un-
less you do the right things now, you are going to be really sorry. That
is why I wanted to get more public and policymakers’ attention. That
is why I gathered this good group and we have good media presence
here. So I just hope that the Korean people as a whole, particularly
politicians and legislators, pay attention to this.

Then I want to talk about the industrial policy. Actually, when people
talk about it, it is a narrowly defined industrial policy. What I mean by
a narrowly defined industrial policy is the “picking-the-winners” type
of industrial policy, which is not generally accepted nowadays. If you
do that, you will be subject to countervailing duties and antidumping
charges and so forth. You are not allowed to do that under the WTO
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regime. Another type of widely defined industrial policy Dr. Ahn men-
tioned is what I would call the functional industrial policy under which
it is acceptable to assist R&D and so forth rather than giving direct
subsidies.

Gregory MULHOLLAND: In my earlier comments, I have made
several recommendations for Korea specifically but I would like to
highlight three particular notes that I think are of high importance.

The first is the importance of changing the cultural landscape in Korea
toward the use of cloud technologies. I think Dr. Ahn really hit the nail
on the head when he made the point about the low cloud penetration.
In my opinion, security is often used as a rationale for not embracing
cloud adoption. There are real concerns around security whenever
data is moved from one place to another. However, I believe that is
oftentimes a false reason for not adopting cloud. Mr. Barton’s com-
ment on what John Holdren said is that there are companies who
have been hacked and the companies who do not know that they have
been hacked. I think it is also important that we highlight that there
is another dichotomy you can draw, that is, there are companies that
have expertise in security and there are companies that do not. I am
afraid to say that most industrial companies do not have expertise in
security. Therefore, I would venture to say that oftentimes data is safer
in the cloud because you have your data managed by experts than hav-
ing it managed by the person who happens to have security assigned
to them at a certain industrial level. I think it is important that Korea
embraced cloud. It is going to be a tough transition, particularly at the
policy level but it is something that needs to happen.

The second point I would like to make is that data is what will fuel the
next industrial revolution. I think there is a lot of discussion around
collecting data. I think Mr. Barton made a really good point about the
F1 cars and how they can generate 2 Gigabytes (GB) per lap. In many
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factories we can see Gigabytes or Terabytes per minute come off of
these majoring systems and only the best data stored in the best way
and analyzed well is going to actually yield any real results. I think that
is important to think about because unless you admit that and start
treating data as a first class citizen of the industrial world, you are ac-
tually not going to harvest any of the benefits of this Fourth Industrial
Revolution.

The third thing, I have heard it being mentioned several times in
the context of education but I would like to broaden it, is the idea of
incentivizing agility. I think Korea has a very interesting set of busi-
ness models in the chaebol. There are some huge opportunities there
because of the vertical integration that exists. However, the reality is
the rigidity that exists within the system can also be a major source of
liability. So what I would suggest is that incentivizing people to break
those business models, even in small ways to start with, could yield
great results. As a personal example, the reason my company Citrine
got started was because I worked in the materials industry and was
unsatisfied with how we were analyzing data. I was collecting Giga-
bytes a day and doing nothing with it. In Silicon Valley, which we have
mentioned several times, we have the opportunity to break business
models and try new things. And maybe we are not loaded if we fail
but still given the opportunity to really branch out and embrace new
technologies. I think that is going to be a critical step for Korea to take
on to be able to break these older legacy business models and embrace
these new models of industry.

I guess I just will leave you with the idea that in 10 years from now
these tools and technologies that we are talking about today are going
to be like spreadsheets are for the finance industry. When the spread-
sheet first came out, I am sure they were seen as threatening. If you
ask any of my business school classmates or any financier any of you
know, they would say finance probably did not exist before spread-
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sheets did. These tools are the things that are going to power the future
and the way we analyze and handle our data today is going to pave that
path, whether it is for Korea or the rest of the world. So the real ques-
tion is not whether this is going to happen but whether Korea is going
to be at the forefront or learn the hard way that these changes came
and have to play the game of catch-up. Thank you very much for your
time.

Jaeyoung LEE: From my own experience, I see several challenges.
Number one is changes are very fast. As Mr. Barton said that he saw
more business model changes or new business models over the past 24
months compared to his 28 years at McKinsey combined. And tenacity
and velocity of this change are great. In spite of that, if you ask Korean
government or I would say any government in the world, pushing
through one piece of legislation takes about seven years. When I start-
ed in 2012, I put up my first legislation which got passed at the end.
However, it passed in 2016. So it took me four years of hard work to
push a one simple legislation. If you look at the decision-making pro-
cess of Korean policymakers or lawmakers, what we are simply asking
is something really difficult to happen. Then what can we do about it?
I think maybe there are some creative ways to go around the current
systemic problem that we have in politics to bring these changes about.
However, the changes that we want from the political side or policy-
makers’ side would not happen at the speed that you are asking for.

Second, it brings to the next question that especially in the democratic
world we have to go through vote in the election every 2-3 years poses
a basket of very simple yet difficult questions. For example, one ques-
tion about the Fourth Industrial Revolution could be “Is this another
satanic meal or a Holy Grail?” The problem is that we do not know.
During the first session I saw Dr. Frey who put up the slide showing
the revenue comparison of Detroit and Silicon Valley. The two cities
have similar revenues but Silicon Valley took much fewer people to
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create it. I presume that means there is much more wealth going to
fewer people today than before. Now when I saw McKinsey’s slide in
that same session, it said about 20-30% of the jobs that exist today will
disappear or change. They would be simply replaced by other jobs. So
overall we are going to have the same amount of jobs. Yet we have to
ask a question “What is going to happen to those people who are going
to lose jobs?” or “Are they going to really transit into the new jobs that
are being created?” A lot of people are saying “No”.

But the real challenging question that I cannot answer is about high-
skill people gaining lower pay. They are afraid of these new challenges
that with their education and experience they will have absolutely no
place in the world. We talked about the longevity of life because of the
new technological change. Furthermore, they are retiring at 60 or even
younger these days. What are they going to do about the next 30 years?
They are highly educated and they are used to getting highly paid, but
yet this new world will not allow them to have any job or have very low
paying jobs. We know it is going to happen and we know it is happen-
ing. We have heard it many times, yet we are faced with these real ev-
eryday challenges of how to solve these problems.

Now I think it is policymakers’ homework to think more critically.
Throwing out all these very big questions, what can Korea do at this
point? One of the things that I have heard this morning or this entire
day is that we really need to pay attention to what future skills and
future jobs are going to look like and how we are going to prepare fu-
ture generations. I am thinking, with all these changes that are going
to happen that they say is imminent and absolute, if my four-year old
takes the same old test, it will mean that the Korean education system
has completely failed to transform into a new education system to
prepare this young generation or I have to completely fail as a parent
to show this child a new way to learn. The education system that we
have today in Korea will simply not be able to prepare our next genera-
tion to these new challenges that we will have. I think it is going to be
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and I would like to believe this is a Holy Grail because it seems that no
matter what, it is going to increase the pie as it did over the past three
revolutions. As policymakers and politicians, we must think about how
that wealth can be allocated at least reasonably among all population.
For that reason, I think the private sector, who is driving these chal-
lenges or these changes, needs to jump in with its nimbleness, flexibil-
ity and creativity and make suggestions of how we can solve this sort
of philosophical questions. Thank you.

John ZYSMAN: There are three themes that I want to emphasize.
The first one of promotion is the issue of Korea pursuing its strategies
of making sure that the infrastructure and the resources for advanced
computing are widely available. One aspect of that is dealing with the
security problems; so one does not have the fear of the security prob-
lem. This is very important when dealing with the security problem for
real because this infrastructure of IoT is extremely vulnerable. Many
of you may have noticed that last week in the United States there was a
denial of service activity, basically through children’s toys. It was done
through marginal aspect; it was not core computing resources. It was
all those refrigerators that suddenly started being asked talked to each
other. So the security problem is real. I think Gregory’s point is very
important. Anyone at Google would insist, to a point that they are will-
ing to make a bet on a personal fortune, that they could protect your
data better than you can if you are an industrial company. Therefore, it
is really a serious matter looking of what constitutes security and how
to achieve it as a society. There is no simple answer but it is crucial.

A related issue in the promotion here is what the cost of access of the
connection facilities is since in fact in the cell phone world the inter-
connect rules become crucial. They become quite crucial in this era of
data. Dominant players can oftentimes want to set the rules in a way
that their competitors do not have easy interconnect access; but that
means their customers have higher prices. I am fairly sure that it is
actually a debate going on right now in Korea. So let me just leave that
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particular observation to say how that debate is resolved for the pric-
ing of that resource is important.

The second thing I would turn to is this debate about regulation or re-
regulation. I would say, “Let’s approach it with some care.” I would
start with two observations. One is that a colleague of mine and friend
of Kenji’'s and mine wrote a rather brilliant book about the Japanese
economy, which is called “Freer Markets, More Rules”. The ques-
tion is “How do you end up with flexibility? How do you end up with
functioning markets?” The issue is not just doing away with rules; the
question is what the rules that you need for a particular moment in a
particular economy are. So his book ultimately is about the re-regula-
tion of the Japanese economy. I would suggest here we really need to
think through what the re-regulations that we require for this particu-
lar era are.

That turns to the second observation of that, which is, a number of
years ago in the US, a very good book was written, some of you may
know by Larry Lessig, called “Code and Other Laws of Cyberspace”. He
is a constitutional lawyer and taught at Harvard and Stanford. What he
was really saying is that the code that gets written in a platform in an
algorithm is binding. And you can pass any law you want. But if it does
not pay attention to what the code is driving to be done, it is irrelevant.
Therefore, the question really becomes not just whether we deregulate
but “Do we deregulate in a way that means those algorithms that are
private algorithms intrude in the areas that should be public discus-
sion and debate?” Who writes the algorithms? Who reviews them? We
often say that in the platform era of this rise of the platform economy
there really is a debate on inherent tension between public and private
governance and how we reconcile those two different sides. There is
not the winner or loser; that is really a question of how we find rec-
onciliation. I think that is more important. Those of you who work in
Silicon Valley or have associations there have heard the mantra that
comes out of Silicon Valley with new startups undermining business



47} A3 A2 vlF) « 187

models is “Do not ask permissions, ask forgiveness”. Well, that is OK
if you are not making a blood testing device. So for a company like
Theranos in the Silicon Valley that make blood testing device it does
not work right. So the issue again becomes “We need it more flexible.”
There is no debate about that. No argument! But the question of how
we get there is we have to rethink these rules and significantly, in that
sense, rewrite them. It is not enough just to say “We believe in privacy
and the same rules apply in cyberspace” because unless we write the
law in a way that deals with the code, it will not.

The third point and the last that I want to make comes to the issue
of workers. We were talking earlier about the need to promote aug-
mented intelligence and promote workers. There are really two aspects
to this. On one hand, there does need to be labor market flexibility and
I was very encouraged this morning to hear the discussion of flexicu-
rity. For those of you who do not know, it is a notion that really comes
out of the Danish policy world, in which the idea really is that unions
consciously gave up certain claims to restrict labor market operations
in exchange for real assurance that their workforces would be pro-
tected and taken care of. So that really is a part of that question “What
is the social bargain that is going to be struck about this?” It is not
whether you have welfare policy or not. It is “What is the social bar-
gain about?” How those who in fact are benefitting and are driving this
process work with those who are in the shipbuilding industry being
left behind? How do we deal with this rather basic problem? Part of it
is purely economic and part of it is cultural. People’s lives are changed
and when that happens they have become quite distressed. Part of it is
being an asset to be promoted. Then it comes to the questions that are
being asked: “What does the education system need to look like? What
kinds of skills do people need to have to be able to effectively apply
these technologies?”

Another point that was made this morning that I thought was ex-
tremely important was that it is not just a mastery of the method or the
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tools. Main knowledge matters. You know, Gregory’s company [Citrine]
depends on the fact that he actually is a material scientist. He actually
knows something about materials. All of that ability to manage data
would be of no relevance and no importance without that. So part of
the question becomes “What demands can a country encourage?” The
point that was being made is I grew up in an agricultural area and ap-
plying these kinds of knowledge to farming, agriculture is a perfect
instance of how we can improve all that.

The last point I would simply make is, in some ways, there is the whole
array of things a government has to do. They have to build roads. In
our era they have to provide social security, some medical care. In
most societies, that is not a debate but in fact the question is “Can that
provision of those functions, which governments have democratically
agreed or basic to what they need to do, be used to help and drive in-
novations in these areas by setting terms and standards, on which
that provision is done, setting the character in terms of the kinds of
technologies that might be deployed?” So those 4 areas: promoting
access, the question of what we mean by regulation and deregulation,
taking care of workforces, and letting the government be an agent of
technological innovation it drives would be the four areas that I would
emphasize.

Dominic BARTON: I agree with a lot of themes. I just want to focus
on two.

First, on the notion of the right regulation I am with what you have
said. I do not think it is about taking it away, but it is just about what
the right system is you put in place to ensure it works. I think flex-
ibility is going to be important. How we manage the data, not just the
security aspect but availability? I think it is an asset class now. How do
we think about that? Ensuring the infrastructure is in place for this to
hope to be able to happen.

Second, on the public-private notion, I think there is a lot of what we
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can learn from what Korea has done through the decades. I think the
public sector has to change. This is one of the most difficult challenges
in the world because it is very constrained. What I worry about the
most is the ability to think in long terms because you are not going to
get magic happening in the two-year timeframe. This is not the criti-
cism, but it is just the reality. I think what I worry the most about is if
these two systems do not keep up with each other, then we get a huge
amount of this situation of the winners and losers and then it gets
worse for the public. So it is a big conundrum.

And the thought that was going on my mind was what Bismarck did in
one of the previous industrial revolutions. Bismarck is the one who in-
vented kindergarten that did not exist. I think moving from an agrar-
ian world to a more of an industrial world where people are going to
be working in a factory, you are going to have to have people learning
about new things on a regular basis. Kindergartens were set up. The
interesting thing is when you look at the kindergarten today in most
parts of the world and you compare it to the pictures of 1881, there
is not a big difference. The desks are made of carbon fibers instead
of wood. But I think we need to really think about that public sector
model. Innovation has to occur in a very constrained situation.

My final point is back to education. I have never heard Shimon Peres
talk about why we keep 14 year old boys and girls behind the desk for
eight hours? It just makes no sense. But who is going to be willing
to challenge the classic K-12 (From kindergarten and twelve years at
school from elementary to high school)? Because I would argue that I
do not think that is the best system to be able to develop the skills that
we need as we go ahead. But we are rooted in that system, so I can tell
you if governments are to change, I think probably the hardest group
of people to change in a world is people in education. I deeply respect
them but if you have ever tried to make change happened in the uni-
versity, I guarantee you will see the scars on the person’s back would
be bigger than any business person’s back I have you ever seen. It is
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difficult, let alone when you start messing with K-12. Those are not
giving any solutions. I just think those two areas we are going to have
to get at in a serious way quickly because it is happening so fast. We
do not have a generation to figure it out. I think it has to be done in the
next five years, the big steps.

I1 SAKONG: Thank you very much. Before I invite some questions
and comments from the floor, I would like to add something again,
in the sense to highlight again what we have been discussing today. I
think one of the consensus views and one of the general views regard-
ing this forthcoming industrial revolution or currently progressing
industrial revolution is that job turnover rate will be much higher than
we have ever experienced. High job turnover rate has very significant
implications for the labor market and education.

Regarding education, we have been saying about life-long learning,
training, retraining, pedagogy, curriculum, and so forth. But I some-
times think about “Why four years of university now?” Those four
year universities were designed to serve the industrial age; and now
it is time for life-long learning. From that perspective, this education
system has to be overhauled, not only in the way of teaching but in the
way of educating. Collaboration between industry and educational in-
stitutions for training and retraining is necessary because of this high
job turnover.

Then that brings us to what you want to do about the social safe net.
What are you going to do about those who do not have a job during the
transition period? Again, we should do something about there, too. So
this again reminds me of a dictum, a strongly advocated by one of the
Nobel laureates who earned the Nobel Prize in 2011, Christopher Pis-
sarides, who is teaching at the London School of Economics. I had an
hour long discussion with him recently at his office in London. His dic-
tum is “Protect workers, not jobs.” It has very significant policy impli-
cations. As Mr. Ahn talked about the Korean shipbuilding industry and
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steel industry, I think one of the problems there is that they try to pro-
tect jobs that should disappear. Of course, we need the social safety net
to help them out during the transition period. But if you keep insisting
on keeping the jobs that have to go, the company will be loss-making
and the loss will pile up. There will be these serious consequences.

Without labor market flexibility how can you accommodate so many
jobs that are disappearing and so many jobs [that are being] newly cre-
ated? So to facilitate this, to win the competition in the Fourth Indus-
trial Revolution era, the policies, the government policy particularly,
should be ready to redesign the legal institutional infrastructure which
is very important. I think we all agree that educational reform is the
key and the labor market flexibility and labor mobility are very impor-
tant. So here we see big challenges. But again who does the best will
win.
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Part-01 Structural Transformation in Korea

Manufacturing and the Services in Korea (1980-2008)LKDf

Level of employment in the manufacturing and the service sector, 1980-2008
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Manufacturing and the Services in Korea (1989-2014)I_|(p|"
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3
KDI

Trends in the Service Sector Productivity (1991-2009)

Labor productivity of service sector relative to manufacturing
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Low-tech manufacturing employment share ha§
been declining most rapidly in Korea KDI
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Korea’s Top 10 Exports: =
Evidence on Industrial Upgrading I_KDI

1 Iron Ore Textiles Textiles Electronics Semiconductors
2 | Tungsten Plywood Electronics Textiles Computers
Ore
3 | RawsSilk Wigs Iron and Steel Footwear Automobiles
Products
4 | Anthracite Iron Ore Footwear Iron and Steel Petrochemical
Products Products
5 | Cuttlefish Electronics Ships Ships Ships
Fruits and Wireless
6 | LiveFish Vegetables Synthetic Fibers A i ication
Equipment
7 Natural Footwear Metal Products Chemicals Iron and Steel Products
Graphite
8 Plywood Tobacco Plywood General Machines Textile Products
9 Rice Iron and Steel Fish Plastic Products Textile Fabrics
Products
10 | Bristles Metal Products Electrical Goods Containers Electronics Home
Appliances
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Part-02 Evolution of Industrial Policy

Industrial Policy: Definition KDI

@ A broad definition of Industrial Policy:
“any type of intervention or government policy that att

empts to improve the business environment or to alter
the structure of economic activity toward sectors, tech
nologies or tasks that are expected to offer better pros
pects for economic growth or societal welfare than wo
uld occur in the absence of such intervention” (Warwic

k, 2013).
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Industrial Policy: Rationale and Practices KDI

Table 5.5. Evolution of theory and practice in industrial policy

Phase Rationale and key approaches

Policy practices and instruments

1940s to late 1960s  Industrialisation is necessary for development.
Market failures prevent this from happening automatically.
Market failures are pervasive in developing countries.

1970s to 1990s Government failure is worse than market failure. Industrial policy
is an invitation to waste and rent-seeking.
Practical obstacles to industrial policy are significant.

2000s to present Market and government failures are present.

The “how” rather than the “why” of industrial policy is important.
Differences exist with respect to the extent to which comparative
advantage needs to be defined, not the principle.

Industrial policy is needed, particularly infant industry protection,
state ownership and state co-ordination.

iberalsation export), privaisat . o g
investment (FDI) together with macroeconomic stability and minimum
i are the basic requi for growth

and industrialisation.

Ubiquity of structural adjustment programmes.

Institutional setting matters but design is difficult.

Flexibility in the practice of industrial policy is important.

Innovation and technological upgrading should be a central objective
of industial policy.

Promoting national innovation systems should also be an important
objective.

OECD STI Outlook 2014

@ IP for Export Promotion

@ IP in a Rapid Evolution

Industrial Policy in Korea

@ IP with Effective Monitoring and Evaluation

@ IP as a Public-Private Partnership




200 » 20169 NIAAZA AT A3 2]

Korea’s industrial policy involve top down / economy wide directives for
technological upgrading and achievement of international scale

Industry 1st5 Year Plal 2nd 5 Year Plan 3rd5 Year Plan 4th5Year |5%5 Year Plan
1962-66 1967-71 1972-76 Plan 1982-86
197
Basic Policy Direction +Onset of of the i i “Expansionof International
i f i of HCI research
“Export-firstprinciple  *Domestic production of industrial (development six leading fac “Precision
“Developmentof  rawmaterials industries) «industrial +Plant export
import substitution and of domestic  rationalization
industries technologies (KIST) of i ay '9)
education of technological
manpower
Light Importsubstitution  Establishment of export oriented Export maximization Saving energy Intl. scale
infrastructure
Chemical Cement /Fertilizer/ Petrochem. Complex Methanol Plant Fine chemical
Oil refinery industry
Metal Iron & steel mukk Intl. scale (20-
60mn tons)
Shipbuilding Woodenvessels Hyundaishipyard Intl. scale
Machine Small car assembly Bus, truck assembly Parts development / automobile  Mass production  Precision
mfg. plant (300K) / Exports  machinery large
($150MN) scale machinery
Electronics Radios, telephones v Gumi complex Mini computer, Semiconductors &
VIR Computers
Technology & Civil & architect Equipment sub contract /R&D Scientists Specialised  Plant engineering /
Engineering byKIST research Process
institute development
(Daeduk)

Source: Planning Office, Heavy and Chemical Industry Promotion Council, Government of the Republic of Korea 1976 KDI

1950s KDI

@ One of the poorest country in the world
@ Pursued import-substitution industrialization
§ “Three white” industries etc.
§ Limited by the small size of domestic market
@ Dependent on foreign aid
§ 50% of government expenditure, 70% of import
§ Domestic currency overvalued, import regulated

§ Lack of foreign currency for investment
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1960s LGl

@ First 5-year economic development plan (1962-)
§ To end the vicious circle of poverty

@ Rapid export expansion started
§ Three devaluations triggered export expansion

@ Export drive by strong export promotion policy
§Export targets (1962), monthly export promotion meetings

(1964), Korea Trade Promotion Agency (KOTRA, 1962)
§ Comprehensive Export Promotion Program (1964)
§ Subsidies, tax incentives, credit incentives, tariff rebates ...

§ All abolished by the 1980s (too costly; countervailing duties)

1970s xorf

@ Government-led HCI promotion
§ To promote the defense industry for self-defense
§ To catch up Japan in HCls
§ To respond to increased protectionism in light industries
§ To achieve import-substitution in capital goods
@ Top-down approach towards private firms
§ Long-term policy loans at preferential rates with tax benefits
§ Public investment in human capital and infrastructure
§ Giving favors to large enterprise groups (“Chaebol”)

@ Temporary import-substitution measures to protect HCls
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Marginal effective tax rates on corporate income KDI
%)
60
Lightindustries
50 4
40 A
30 1
20 A
10 Heavyand chemicalindustries
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
Source: Tae-won Kwack (1985). Recited from Jungho Yoo (1991), 2
-
1980s KD

@Drastic change in policy directions
§ From growth to stability
§ From government-led to private-sector-led
@ Macroeconomic stabilization
§ Comprehensive Economic Stabilization Program (1979)
@Industrial rationalization
@ Financial liberalization

@ Market opening
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4
Korea's tariff rates (1978-2007) KDI
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, .
Korea’s Development Strategies
Development Major policy Macroeconomic Human Science and
goals directions policy framework resource technology
development
sExpand light *Prepare institutional *Build legal
#Build a production industries bases for eDecrease basis &
19605 e for exports « Mobilize capital industrialization iliteracy administrative
frameworks
sincrease *Set up S&T
1970s +Build a self-reliant * Promote HCI * Picking winners vocational infra (Daeduck
growth base * Build SOC * Market intervention training Science Town)
«Expand rationalization stabilization «Expand the ePromote
1980s tech-intensive eTrade +Private autonomy higher education  business R&D
i i and system « NRDP
eNurture venture eReform and sFrontier
«Enhancing business restructuring «Develop research and
1990s productivity through ~ *Build ICT *Regain growth lifelong learning ~ innovation
i i i potential systems clusters
-

Korea’s R&D Expenditure Trends KDI

Gross R&D expenditure (% of GDP) (% of GDP)
3
PASEEE U b g Gross R&D expenditure
a
2
2 /
United Sates
Private
1
Public
o s nw  mm  mm  mw  awm  smw  ew O
Per capita GDP (constant 2000 US$) 707274767880 8284 8688909294 96 98 00 02 04

3ank So

Exposed to ﬁlobal competition, private-sector companies came to realize that innovation
was key to their prosperity and dramatically increased their R&D expenditures.
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Ejf R&D History

Part-03

Challenges Ahead
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Case Study: Shipbuilding Industry KDI

Chart 5: Regional shipbuilding market shares
In 2010 China overtook S Korea to become No.1 shipbuilder

—Europe Launches % —Japan launches% —S Korea launches % ——P R China %
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Share in global ship completions

Share of completions by country, 2000 - 2014
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Note: The EU15 comprised the following 15 countries: Austria, Belgium, Denmark, Finland, France, Ge
rmany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden, United Kingdom. So
urce: IHS SeaWeb; aggregation of output by country and year.
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Slowdown in trade and increasing gap between
fleet size and seaborne trade

Global trade, seaborne Trade and Fleet size
Index 100 in 2001

~———Global trade
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Sources: CPH)for global trade, Clarkson Research (2015) for seaborne trade; derived from disposals and loss ratio
of IHS (Former Lloyd's Register) "Casualty Return” until 1989. "World Casualty Statistics" from 1990.

Weak oil price weighs on offshore vessel
deliveries

Offshore vessel deliveries and oil price (in USD per barrel)
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Shipbuilding Cycles 1900-2015

1996 1997 19981999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Source: Clarkson World Fleet Register

yards becomes inactive in the course of the year.

@ Upward trend in rate of exit since 2002 — and now over ¥ of the “stock” of

Chart 2: Shipbuilding Cycles 1900-2015
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Steel vs. shipbuilding: different industry characteristics
but common approaches to deal with excess capacity

Shipbuilding |l

(\.
.é‘ Substitutes Material substitution Limited

2 very possible

% Tradability Very high Specific sector in
o trade system
[}

g Input intensity Capital (sunk) Labour

g Energy

() Delivery time Short Long
<
'§ Possible None Offshore
= reorientation areas
8 Environmental clean- Very high Limited

o up costs

2

= Heterogeneity of Low Very high
:'O: Products

3 Demand drivers 50% construction International trade

50% manufacturing

Are We Ready for the 4t Industrial Revolution? KbI'

Adapted relative rankings from World Economic Forum Global
Competitiveness Report, using Fourth Industrial Revolution categories®.
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Switzerland 1 4 1 4.0 6.75 34 DM
Singapore 2 1 9 3.5 9.00 4.9 DM
Netherlands 17 3 8 6.5 12.50 9.4 DM
Finland 26 2 2 19.0 1.25 10.1 DM
United States 4 6 4 14.0 23.00 10.2 DM
United Kingdom 5 18 12 6.0 10.00 10.2 DM
South Korea 83 23 19 20.0 62.25 415 EM
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Are We Ready for the 4t Industrial Revolution? KDI

Figure 3. Leaders in loT, big data and il ies, 2005-07 and 2010-12
Share of IP5 patent families filed at USPTO and EPO, selected ICT technologies
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Are We Ready for the 4t Industrial Revolution? KbI'

Figure 4. Global Sales of Industrial Robots, 1993-2013
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KDI

Are We Ready for the 4 Industrial Revolution? A

Figure 2. Enterprises using cloud puting services by employ size class, 2014

As a percentage of enterprises in each employment size class
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Note: Data for Canada refer to the use of “software as a service”, a subcategory of cloud computing services.

Korea’s Leading Think Tank K D I







T —
( 0O )
y w /

= —=

AAAAATY 2742 9
O S ES-]






A4 AR P A=A S ol « 215

IGE Publications

Occasional Paper Series

Title

Author

Clintonomics and the New World Order: Implications

93-01 for Korea-US Relations C. Fred Bergsten
93-02 The Uruguay Round, NAFTA and US-Korea Economic Jeffrey Schott
Relations
1994
Title Author
94-01 Korea in the World: Today and Tomorrow Paul Kennedy
94-02 US-Japan Technological Competition and Implications Ronald A. Morse
for Korea
94-03 The I.)rol.)lems of the Japanese Economy and their Toyoo Gyohten
Implications for Korea
94-04 Changing US and World Economies and their Market Allen Sinai
Prospects
94-05 Pros;.)ect.s for New World Monetary System and John Williamson
Implications for Korea
94-06 "The Promises of the WTO for the Trading Community = Arthur Dunkel
1995
Title Author
9501 Mexi@ Peso Crisis and its Implications for the Global Charles Dallara
Financial Market
95-02 "The World Economic Trend and US Economic Outlook | Allen Sinai
95-03 New Games, New Rules, and New Strategies Lester Thurow
95-04 ‘The United States and North Korea Future Prospects Robert Scalapino
95.05 uUs Forelgn Policy toward East Asia and the Korean James A. Baker |l
Peninsula
9506 US Trade Tension with Japan and their Implications for Anne O. Krucger
Korea
95.07 Prospects for Northeast Asian Economic Development: Hisao Kanamor

Japan's Perspective




216> 201611 A ABA A4 A1 3] 9

Title Author
Trends of International Financial Market and Prospects of -
96-01 Global Economy in 1996 Allen Sinai
9602 Future European Model: Economic Internationalization  Jorgen Orstrom
) and Cultural Decentralization Moller
96-03 Evolving Role of the OECD in the Global Economy Donald Johnston
96-04 The Poht_lcal Context and Consequences of East Asian Francis Fukuyama
Economic Growth
96-05 Korea’s New Global Responsibilities A. W. Clausen
1997
Title Author
97.01 East A51.a in Overdrive: Multinationals and East Asian Wendy Dobson
Integration
American Security Policy in the Asia Pacific - Three Crisis ”
97-02 and How We Dealt with Them William Perry
97.03 Public Sector Reform in New Zealand and its Relevance Donald Hunn
to Korea
1998
Title Author
Global Cooperations and National Government: Why
98-01 We Need Multilateral Agreement on Investment Fdward Graham
98-02 Kf)rean—Amencan Relations: The Search for Stability at a W. Anthony Lake
Time of Change
98-03 Korea: From Vortex to Hub of Northeast Asia Donald P. Gregg
German Unification: Economic Consequences and
98-04 Policy Lessons Juergen B. Donges
98-05 Globalization and versus Tribalization: The Dilemma at Guv S
the End of the 20th Century Hy Sorman
1999
Title Author
99-01 Econ(.)rnfc and Political Sltuatlon in North Korea and Marcus Noland
Security in Northeast Asia
The International Financial Market and the US Dollar/
99-02 Yen Exchange Rate: An Overview and Prospects for the Kenneth S. Courtis

Future




A4 AR P A=A v « 217

Title Author
99-03 Prospects and Policy Recommendations for the Korean Donald Johnston/
Economy and Other Asian Economies Hubert Neiss
Reflections on Contrasting Present-day US and Japanese .
99-04 Economic Performances Flugh Patrick
99-05 Eilfﬂenge for the World Economy: Where Do the Risks Rudiger Dornbusch
2000
Tide Author
North Korea-US Relationship: Its Current Condition Stephen W.
00-01
and Future Prospects Bosworth
00-02 Global New Economy: Challenges and Opportunities for Soogil Young
Korea
00-03 Global Trend in Financial Supervision YongKeun Lee
00-04 Asia Grows, Japan Slows: Prospects for the World Kenneth S. Courtis
Economy and Markets
00-05 The Eutl.ll‘e of International Financial System and its Morsis Goldstein
Implications for Korea
00-06 Prospects for Millennium Round Trade Negotiations and | Jeffrey Schott/
Korea-US Free Trade Agreement InBeom Choi
00-07 Prospects for the Multilateral Economic Institutions Anne O. Krueger
00-08 Avoiding Apocalypse: The Future of the Two Koreas Marcus Noland
00-09 Attracting FDI in the Knowledge Era Andrew Fraser
‘The Economic and Foreign Policies of the New US
00-10 Administration and Congress €. Fred Bergsten
. . . . Stephen W.
00-11 Korea and the US: Partners in Prosperity and Security Bosworth
00-12 ‘The Outlook for Asia and Other Emerging Markets in Chatles Dallara/
i 2000 Robert Hormats
00-13 Relationship between Corporation and Finance: Current Youngkeun Lee
Status and Prospects
00-14 How Should Korea Cope with Financial Globalization | James P. Rooney

2001

Title Author
ink? >
01-01 The US .Economy on the Brink? Japan on the Edge? Kenneth S. Courtis
Implications for Korea
01-02 ‘The Economic Policy of the Bush Administration toward Marcus Noland

Korea




218> 201611 A AIBA A4 A1 3] 9

Title Author
01-03 Overcoming 3Cs Jeftrey D. Jones
High Tech, The Consequences for our Relationship with oy
01-04 Technology on our Lives and Businesses John Naisbice
01-05 Korea and the IMF Stanley Fischer
01-06 The Status of Korea’s Restructuring: An Outlook over the Dominic Barton
Next 10 Years
01.07 The W(.)rld Dollar Standard and the East Asian Exchange Ronald McKinnon
Rate Dilemma
Europe’s Role in Global Governance and Challenges to .
01-08 Fast gsia & Pierre Jacquet
2002
Title Author
02-01 Managing Capital Inflows: The Chilean Experience Carlos Massad
02-02 Globalization and Korea: Opportunities and Backlash Martin Wolf
and Challenges
02-03 The US-Japan Economic Relationship and Implications Marcus Noland
for Korea
US Global Recovery: For Real? -
02-04 - Prospects and Risks Allen Sinai
02-05 Globalization: A Force for Good Patricia Hewitt
02-06 ‘The World after 9/11: A Clash of Civilization? Francis Fukuyama
Hanging Together: On Monetary and Financial .
0207 Cooperation in Asia Barry Fichengteen
‘The Global Economy Rebounds - But How Fast and For .
02-08 How Long? Issues and Implications for Korea and Asia Kenneth S. Courtis
The US Economy and the Future of the Dollar: An
02-09 Outlook for the World Economy Marcus Noland
02-10 ‘The Doha Round: Objectives, Problems and Prospects Jagdish Bhagwati
02-11 "The Outlook for Korea and the Global Economy 2002- Paul F. Gruenwald
2003
02-12 The US and World Economy: Current Status and John B. Taylor
Prospects
02-13 9/11 and the US Approach to the Korean Peninsula Thomas C. Hubbard
02-14 Th? Outlook for US Economy, the Dollar and US Trade C. Fred Bergsten
Policy
02-15 New Challenges and Opportunities for the Global Peter F. Cowhey

Telecommunications and Information Industries




A4 AR E I A=A ol « 219

2003

Title Author
03-01 "The US and World Economy: After the Iraq War Allen Sinai
03-02 Korea in the OECD Family Donald Johnston
03-03 The New Role of the US in the Asia-Pacific Charles Morrison
'The Global Economic Outook and the Impact of .
03-04 President Bush’s Economic Stimulus Package Phil Gramm
03-05 Europe a.nd Germany in Transition, Where Will the Hans Tietmeyer
Economies Go?
03-06 Regional Financial Cooperation in East Asia Eisuke Sakakibara
03-07 The Glf)bal Exchange Rate Regime and Implications for John Williamson
East Asian Currencies
2004
Title Author
0401 General Outlook on the US and World Economy in Allen Sinai
2004
04-02 Korea after Kim Jong-il Marcus Noland
. - Hugh Patrick/
04-03 US-Japan Relations and Implications for Korea Gerald Curtis
04.04 China.’s Economic Rise and New Regional Growth Zhang Yunling
Paradigm
04-05 'The Case for a Common Currency in Asia Robert Mundell
A Foreign Businessman’s Observations on Korean - .
04-06 Economy and Other Things William C. Oberlin
2005
Title Author
05-01 US Trade Policy after the 2004 US Election Peter F. Cowhey
05-02 Asia in Transition and Implications for Korea Dominic Barton
05.03 Post—Elecnor} US and Global Economies: Market Allen Sinai
Prospects, Risks, and Issues
05.04 The Korean Ecor{omy: A Ciritical Assessment from the Yukiko F wa
Japanese Perspective 5
The Blind Man and the Elephant: Competing .
05-05 Perspectives on Global Imbalances Barry Fichengreen
05-06 Mutual Interdependence: Asia and the World Economy = Anne O. Krueger




220 » 201611 AABA A4 A1 3] 9

Title Author
05-07 ‘The Impact of China and India on the Global Economy | Wendy Dobson
05-08 Economic Integration between East Asia and Asia-Pacific | Robert Scollay
05-09 Moody’s Perspective on Korea’s Ratings Thomas Byrne
2006
Title Author
Qil Prices, Ben Bernanke, Inflation, and the I
06-01 Fourth Energy Recession Philip K. Verleger
06-02 U§ @d Global Economy and Financial Market Prospects: Allen Sinai
Picking up Steam
06-03 Korea-US FTA: A Path to Sustainable Growth Alexander Vershbow
06-04 Japan’s Foreign Policy for Economy and Japan-Korea Oshima Shotaro
FTA
06-05 Japan’s Economic Recovery: Implications for Korea Yukiko Fukagawa
06-06 M&A in the 21st Century and its Implications Robert F. Bruner
06-07 Korea’s Growing Stature in the Global Economy Charles Dallara
06-08 Asian Economic Integration and Common Asian Fisuke Sakakibara
Currency
Measuring American Power in Today’s Complex World
06-09 and China "Rising": What Lessons for Today from the Paul Kennedy/
Past Bernard Gordon
- Whither China? .
06-10 - The Global Scramble for I'T Leadership: ) glchardslil.Coop <
Winners and Losers ~eorge Salise
2007
Title Author

Korea and the United States - Forging a Partnership for

07-01 the Future: A View from Washington EdwinJ. Feulner

07-02 C}ermany. Undérstandmg for the Underperformance Juetgen B. Donges
since Reunification
Seismic Shifts, the World Economy, and Financial -

07-03 Markets in 2007 Allen Sinai

07-04 Changing Economic Environment: Their Implications Angel Gurria
for Korea

07-05 Tth= Feasibility of. Establishing an East Asian FTA: A Zhang Yunling
Chinese Perspective

07-06 'The Global Oil and Gas Market: Paradigm Shift and Fereidun Fesharaki

Implications for Korea




A4 AR E I A=A 9 = « 221

Title

Author

‘The Changing World Economy and Implications for

07-07 Korea Anne O. Krueger
‘The Longest Recovery of the Japanese Economy: .
07-08 Prospects and Challenges Yuldko Fukagawa
07-09 Digital Networked Economy and Global Corporate Ben Verwaayen
Strategy
Moving Forward on the KORUS FTA: Now for the
07-10 Hard Time Jeffrey Schott
07-11 ‘The Korean Economy and the FTA with the United Barry Eichengreen
States
- The Oudook for East Asian Economic Integration:
07-12 Coping with American Protectionism, Chinese Power, | - David Hale
and Japanese Recovery - Jerald Schiff
- Economic Outlook for Korea and the Region
- Why the US Will Continue to Lead the 21st
Century?
07-13 - The Oudook of the Indian Economy from - Guy Sorman
. . L - Tarun Das
Business Perspective: Implications for
Korean Business
2008
Title Author
08-01 Successes of Globalization: the Case of Korea Anne O. Krueger
08-02 The US “Risk’to Asia and Global Expansion Allen Sinai
08-03 Europe’s Slow Growth: A Warning for Korea Guy Sorman
08-04 Global Challenges that Will Confront the Next US Jarmes A. Baker I
President
08-05 Current Status and Prospects of the Japanese Capital Assushi Saito
Markets
08-06 Econ.om.ic and Political Outlook for America and their Phil Gramm
Implications to the World
‘The Outlook of the Regional and Global Economic and
08-07 Financial Situation: Perspectives on International Banking Charles Dallara
08-08 Can South Korea Still Compete? Guy Sorman
- Sovereign Wealth Funds: Perceptions and
08-09 Realitics - Robert C. Pozen

- Global Financial Markets under Stress

- Jeffrey R. Shafer




222> 201611 A ABA A4 A1 3] 9

2009

Title Author
09-01 Global and Regjonal Ec.on(.)mlc Developments and Subir Lall
Prospects, and the Implications for Korea
09-02 Competing in an Era of Turbulence and Transition SD;?gah Wince-
09-03 US.afld Global Econf)mlc and Financial Crisis: Prospects, Allen Sinai
Policies, and Perspectives
09-04 US Trade Policy in the Obama Fra Jeffrey Schott
09-05 Beyond Keynesianism Justin Yifu Lin
- Current‘ Crisis and the Impact on Developing - Danny Leipriger
09-06 Countries Anne O. Kruceer
- Lessons from the Current Economic Crisis ) ’ 5
- Obama, Can It Work? GuvS
09-07 - The US-Korea Economic Partnership: Working I ;y osrmhartlt
Together in a Time of Global Crisis “JeHrey Seho
2010
Title Author

The EU in Transition in the New Global Paradigm:

10-01 Opportunities for Korea Jean-Pierre Lehmann
10-02 Afterrparh of the.C.Inses : US and Global Prospects, Allen Sinai
Legacies, and Policies
10-03 ‘The Global Economy: Where Do We Stand? Anne O. Krueger
- Japan and Korea in Globalization and its
10-04 Backlash: Challenges and Prospects - Yukiko Fukagawa
- An Overview of China: Economic Prospects - Danny Leipziger
and Challenges
- Emerging Markets and New Frontders ) Mark_Moblus
10-05 " Adiain the Global Econom: - Dominique
~sia i the Lrlobal Bconomy Strauss-Kahn
10-06 Rebalancing the World Economy Paul A. Volcker
2011
Tide Author
11-01 After the Cirisis: What Next in 2011 and 2012? Allen Sinai
11-02 Safety and Economics of Nuclear Power SoonHeung Chang
11-03 A Special Lecture on the Rebalancing of the Chinese Yu Yongding
Economy
11-04 Reshaping the Global Financial Landscape: An Asian Institute for Global
Perspective Economics




A4 AR E I =73 A 9 o= « 223

Title Author
- Econom.ic Out'look and Future Challenges in - Haruhiko Kuroda
11-05 Developing Asia Richard N. Cooper
- Europe’s Financial Woes . -oope
- Can the G20 Save Globalization and
11-06 Multilateralism? - Danny Leipziger
- Markets, Economic Changes, and Political - Marcus Noland
Stability in North Korea
2012
Title Author
US and Global Economy and Financial Markets in o
12-01 Turmoil: What Lies Ahead? Allen Sinai
- Advancement and Education of Science and
12-02 Technology University and Economic Growth - Nam Pyo Suh
- Prospects of the Eurozone Cirisis and its - Hans Martens
Implications for the Global Economy
- The US Elections in 2012 and the Future of
US Asia-Pacific Policy - Charles Morrison
12-03 - Current Economic Affairs and the Financial - Charles Dallara
Market - Guy Sorman
- An Optimist View on the Global Economy
12-04 - FTAs, Asia-Pacific Integration and Korea - Peter A. Petri
- The Eurozone Crisis: Update and Outlook - Nicolas Véron
- China’s New Leadership and Economic Policy - Andrew Sheng
12-05 Challenges Jean-Pierr
i - Can the WTO Be Resuscitated? Implications ) Ifehr—n erre
for Korea and the Asia Pacific ant
I E]
Title Author
13-01 After the Crisis: What Next in 2011 and 2012? Allen Sinai
1302 "The Eurozone Crisis and its Impact on the Global Guntram B. Wolff
Economy
- The European Sovereign Debt Crisis:
13-03 Challenges and How to Solve Them - Andreas Dombret
i - The Global Outlook: Grounds for Optimism, - John Lipsky
but Risks Remain Relevant
. - David Hale
13-04 - The State and Outlook of the US and Chinese Economy | Hugh Patrick/

- Japan's Abenomics and Foreign Policy

Gerald Curtis




224> 201611 A ABA A4 A4 3] 9

Title Author
- The Creative Economy and Culture in Korea - Guy Sorman
13-05 - Abenomics, Future of the Japanese Economy - Yukiko Fukagawa/
and the TPP Jefrey Schott
13-06 ) gﬁfled GEio y.mPEIIJ.Iop e:al/?jn E.lczr}lzoml.c Pers;')ecuve - Karl-Heinz Paqué
- - ese Economic Policymaking: A Foreigners Bob Davis
Perspective
- The Outook for Japan under Abenomics and
1307 Abenationalism - David Asher
- After the Pax Americana (Korea-China-Japan Political | - David Filling
and Economic Relation: Whither t0?)
2014
Title Author
14-01 U.S. and Global Economics-Poised for Better Times Allen Sinai
- Abe in the Driver's Seat: Where is the Road  Leading? .
' - Gerald Curds
14-02 - The Secret of Germany's Performance: The o
. - Peter Friedrich
Mittelstand Economy
14-03 - The Eurozone Economy: Out of the Doldrums? - Karl-Heinz Paqué
- The Globla Economy 2014 - Martin Feldstein
14-04 Philanthropy and Welfare Guy Sorman
- Global Trade Environment and the Future of the World | Roberto Azevédo
14-05 Economy Sune Won Soh
- From BRICs to America TR HORSRE
o - llifcl;fvaenrj Opportunities in the Global Economic ~ Charles Dallara
- Abe's Labor Reform and Innovative Strategies - Yukdko Fukagawa
- China's Economy and Anti-Corruption Drive - Bob Davis
14-07 - US Fed's QE Ending & Asian Financial Markets - Anoop Singh
- China's New Economic Strategies and the Korea- Zhane Yunli
China FTA - £hang Turiing
2015
Title Author
15-01 - Will the Global Economy Normalize in 2015? - Allen Sinai
- The EU Economy in 2015: Will It Take Off? - Jeroen Dijsselbloem
- U.S.-Korea Economic Relations: Partnership for Shared | - Mark W. Lippert
15-02 Economic Prosperity
- The Hartz Labor Reforms of Germany and the - Peter Hartz
Implications for Korea
15-03 - What Makes China Grow? - Lawrence Lau
- What can Korea Learn from Europe’s Slow Growth? - Guy Sorman




A4 AR E I =573 A 9 o= « 225

Title Author
- Global Energy and Environmental Issues and - H.E. Doris Leuthard
15-04 Switzerland
- The Emerging New Asian Economic Disorder - David L. Asher
- The Chinese Economy: Transition towards the New - Huang Yiping
15-05 Normal
- Germany's Industry 4.0: Hamessing the Potential of - Matthias Machnig
Digitization
15-06 - Four Global Forces Changing the World - Dominic Barton
- Turbulence in Emerging Markets and Impact on Korea - Sung-won Sohn
- Observations on the Korean Economy and North - Thomas Byme
15-07 Koreas Economic Potential
) - Perspectives on China’s Economy and Economic - Huang Haizhou
Reform
2016
Title Author
16-01 - The U.S. and Global Prospects and Markets in 2016: - Allen Sinai
A Look Ahead
- The Key Themes and Risks of the Global Economyin - HungTran
16-02 2016
- The U.S. in the Global Economy - Anne Krueger
- The Prospects and Impact of the U.S. Election and - Martin Feldstein
16-03 Economy
- The US and Northeast Asia in a Turbulent Time - Gerald Curtis
- The U.S. Presidential Election and Its Economic and - Marcus Noland &
Security Implications Sung-won Sohn
16.04 - The World Economy at a Time of Monetary - Charles Dallara
) Experimentation and Political Fracture
- Allies in Business: The Future of the U.S.-ROK - Mark Lippert
Economic Relationship
2017
Title Author
17-01 - Big Changes, Big Effects - U.S. and Global Economic = - Allen Sinai

and Financial Prospects 2017




226 » 201611 AAIBA A4 A1 3] 9

Proceedings and Reports

Title Author
94-01 The Global Economy and Korea 1l SaKong
- . 1l SaKong/
94-02 The Political Economy of Korea-US Cooperation C. Fred Bergsten
95-01 International Next Generation Leaders Forum [ | ] Instirute f or Global
Economics
95-02 International Next Generation Leaders Forum [ ] Institute f or Global
Economics
95-03 Korea-US Cooperation in the New World Order 1l SaKong/
C. Fred Bergsten
96-01 The Multilateral Trading and Financial System 1l SaKong
96-02 Korea-US Relations in the Globalization Era 1l SaKong/
C. Fred Bergsten
96-03 International Next Generation Leaders Forum [ |l ] Instirute f or Global
Economics
Is the Korean Semiconductor Industry in a Trap and Can | Institute for Global
96-04 .
It Get Out? Economics
97-01 Major Issues for the Global Trade and Financial System | Il SaKong
97-02 Financial Reform in Korea Insdute f or Global
Economics
98-01 International Next Generation Leaders Forum [V ] Insticute f or Global
Economics
Korean Unification and the Current Status and
98-02 Challenges for Korea-US Relationship 11 SaKong
e . 11 SaKong/
98-03 Policy Priorities for the Unified Korean Economy KwangSeok Kim
98-04 The Fifty Years of the GATT/WTO: Past Performance 11 SaKong/
) and Future Challenges KwangSeok Kim
S . - 11 SaKong/
99-01 Asian Financial Crisis: Causes and Policy Implications Young Hun Koo
The Asian Financial Crisis and Korea-US Institute for Global
99-02 . .
Relations Economics
99-03 For a Better Tomorrow: Asia-Europe Partnership in the ASEM Vision Group
21st Century
Reforming the International Financial Architecture: 11 SaKong/
00-01 . . .
Emerging Market perspectives Yunjong Wang
00-02  Northeast Asia Forum 2000 Insticuce for Global

Economics




A4 AR P A=A 9 o= « 227

Title Author
Proceedings of the Sixth Korea-US 21st Century Council | Institute for Global
00-03 . .
Meeting Economics
Building Constituencies for a Global Liberal Trade Institute for Global
01-01 .
Agenda Economics
o . N . Emerging Markets
01-02 Rebuilding the International Financial Architecture Eminent Person
) (EMEPG Seoul Report) cntrersons
Group
03-01 The New World Order and Korea [ | ] Institute f or Global
Economics
03-02 The New World Order and Korea [ 1] Insticute f or Global
Economics
03-03 The New World Order and Korea [ |ll] Insticute f or Global
Economics
03-04 IGE’s 10th Anniversary International Conference Instituce f or Global
Economics
04-01 How to Facilitate Business Start-ups Institute f or Global
Economics
08-01 Globalization and Korean Financial Sector Instirute f or Global
Economics
09-01 Lessons from the Recent Global Financial Crisis: Its Institute for Global
) Implications for the World and Korea Economics
10.01 G20 Reform Initiatives: Implications for the Future of Institute for Global
) Financial Regulation Economics
10-02 G20 Seoul Summit and Development Agenda Institute f or Global
Economics
12-01 New Global Financial Regulatory Regime in the Making: | Institute for Global
Impact on Asian Financial Markets and Institutions Economics
12-02 Culture, Korean Economy and the Korean Wave Institute f or Gilobal
Economics
12-03 Asia in the New Global Financial Scene Institute f or Global
Economics
Fostering Hidden Champions: Lessons from German Institute for Global
13-01 . .
Experiences Economics
13-02 Unification and the Korean Economy Institute f or Global
Economics
13-03 ‘The 20-Year Report of Activities Insdcute f or Global
Economics
. . . Institute for Global
14-01 Leadership & Policy Priorities Feonomics
15-01 ‘Women and Growth Potential R

Economics




228 » 201611 A ABA A4 A1 3] 9

Title Author
The Fourth Industrial Revolution and the Future of the Institute for Global
17-01 .
Korean Economy Economics
IGE Brief+
2012
Title Author
12-01 Culture Industry, Service Trade and the Korean Economy = Chong-Hyun Nam
12-02 Korea-Japan Economic Integration: Trend and Prospect | Jongyun Lee
12-03 The Eurozone Crisis and Challenges for Korea Jung-Taik Hyun
Korea’s Presidential Election 2012: Why Is It More
12:04 ' Cical This Time? 11 SaKong
Financial Consumer Protection and the Financial
12-05 Ombudsman Service JacUng Lee
12-06 We Must Be Prepared for the Korean Unification 1l SaKong
2013
Title Author
1301 New World Econc.)mlc Qrder and Forward-looking 11 SaKong
Korea-Japan Relationship
13-02 Financial Reform and China's Political Economy Yoon-Je Cho
2014
Title Author
14-01 No.Future‘for a Society that isn't Alarmed at Attacks 1l SaKong
against Police
14.02 To Make the 3-Year Agenda for Economic Reform 1l SaKong
Successful
14-03 Reinventing Korea for a Trustworthy Nation 1l SaKong
14-04 Reemergence of China: Challenges and Opportunities 1l SaKong
2016
Title Author
16-01 Korea in the Rapidly Changing World and Surroundings | Il SaKong




A4 AR E I A=A 9 o= « 229

Global Economic Horizons

Title Author
94-01 Challenges of a Nomadic World Jacques Attali
94-02 Globalism vs. Regionalism YoungSun Lee
94-03 Prospects for the Chinese Market Wan-soon Kim
94-04 How to Prepare for the 21st Century Paul Kennedy
o . GiTaek Hong/
94-05 Death of Money/Post Capitalist Society HanGuwang Joo
Asia-Pacific Economic Cooperation in the
94-06 Post-UR Fra Yoo Jae Won
. Seong-Lin Na/
94-07 Environment and Trade Seungin Kim
94-08 Structural Adjustment in Japan and the Korean Economy = JongYoon Lee
94-09 Chaflges in the Global Economic Environment and 11 SaKong
Options for Korea
94-10 Market Opening and Management Policy in JongSeok Kim
Korea
1995
Tide Author
95-01 Korea’s Economy and its New Global Responsibilities 1l SaKong
95-02 Globahz.anon and Competition Norm of the Wan-soon Kim
Enterprises
95-03 What is Globalization? ByungJoo Kim
Korea and the US: The Year 2000 in the
95-04 Global Economy James Laney
95-05 Wil the World Economy Collapse? ChukKyo Kim
95-06 Possibility of Continuously Strong Yen and Korea’s Jin-Geun Park
Countermeasures
95-07 Globalization and the Korean Economy: Boom or BonHo Koo
Bubble?
95-08 Preferential Trade Agreements and Policy Chong-Hyun Nam
Measures
95-09 HlStO'rlCQ.l Consciousness and Korea-Japan WonTack Hong
Relations
95-10 Japan’s Industrial Network Organizations JongYoon Lee

and its Efficiency




230 » 201611 A|AIBA A4 A1 3] 9

Title Author
95-11 Dilemmas of International Competition JaeUng Lee
Overview of the Post-Liberation Korean .
95-12 Economy and Prospects for the Future KwangSeok Kim
1996
Tide Author
96.01 The Dorgestic Futures Market: Sun Lee
Its Planning and Prospects
96-02 Will the Era for Medium-sized Firms Be Opened? Dong-Gil Yoo
96-03 On the Collective Bargaining System of Korea MooGi Bae
96-04 Globalization and Transformation of Businesses Cheong Ji
96-05 Liberalization of the Financial Markets in Korea YoungCheol Park
9606 Multilat?ralism vs. Regionalism: Can It Be SeWon Kim
Compatible?
96-07 Risks and Effectiveness of the Financial Derivatives SangKee Min
96-08 Recent Economic Crisis and Policy Measures KwangSeok Kim
Economic Development, Policy Reform and
96-09 the Establishment of Competition Order SeongSeob Lee
96-10 The Role of Government in Transition ByeongJu Kim
96-11 New Agenda of the WTO WanSoon Kim
1997
Title Author
97-01 How to Solve the Labor Law Revision? SooGon Kim
97-02 Why a Low Economic Growth Rate is Desirable ChukKyo Kim
97-03 Lessons from the Hanbo Cirisis JaeUng Lee
97-04 Economic Management in the Era of Globalization DeokWoo Nam
97.05 A'True Stolr).r of Company Growth: Lessons from the Cheong i
Hanbo Crisis
97-06 NOl’t}'l Korea’s Food Cirisis and Collective PalYong Moon
Farming
97-07 Korea’s Financial Sector Reform KeSop Yun
97-08 An Aging Population and the Budget Crisis Jong-Gi Park
Korea’s Response Strategies Based on a General Model of | .
97-09 Foreign Exchange Crisis JinGeun Park
97-10 How to Open an Era of Ventures Dong-Gil Yoo




A4 AR E I =7 A 9 = « 231

Title Author
98-01 Has Korea’s Economic Miracle Ended? Chong-Hyun Nam
The Impossibility of Overcoming a Cirisis
98-02 without a Grand Paradigm Shift DacHee Song
Corporate Restructuring and Desirable Relationships
98-03 between Banks and Corporations SangWoo Nam
A Search for New Corporate Governance .
98-04 and Roles of Outside Directors Yeong-gi Lee
98-05 Sugges.nons fo.r Breaking the Circle of High Investments YeongTak Lee
and High Savings
1999
Title Author
99-01 Prospects and Agenda for Pension Reform Jong-Ki Park
The Subway Strike and Review of Issues .
99-02 Regarding Full Time Unionists Soo-Gon Kim
Financial Restructuring and Financing for Small- and
99-03 Medium-sized Firms JunGyeong Park
99-04 Environmental Policy Agenda for the 21st Century Jong-Ki Kim
99-05 How to Deal with Income Distribution Problems in KwangScok Kim
Korea
99-06 Fallacy and Reality in Productive Social Welfare System Kwang Choi
Toward Closer Economic Cooperation among Korea,
99-07 China and Japan in the Age of Globalization [l SaKong
99-08 WTO Nevxf Round - Recent Ministerial Meeting in Tae-ho Bark
Seattle and its Prospect
2000
Title Author
The Prospect and Policy Alternatives for the Korean .
00-01 Economy 2000 Joon-Kyung Kim
00-02 Wha.t Happened to the Debate on the Global Financial 11 SaKong
Architecture?
00-03 The Recent Financial Crisis and Korea’s Economic 11 SaKong
Future
00-04 Revisit of High Cost with Low Efficiency JongYun Lee
00-05 Is Asia’s Recovery Sustainable? 1l SaKong




232> 201611 AABA A4 A1 3] 9

Title Author
00-06 The Intefnatlonal Economic Environment and Korean Yoon-Je Cho
Economic Development
The Role of International Investors in the Evolution of
00-07 Corporate Governance in Korea JacUng Lee
00-08 US Restructuring Experience and Lessons YeongSe Lee
2001
Title Author
01-01 A Persp.ecnve of Korean Industries and Strategies for DoHoon Kim
Industrial Development
01-02 Reconsidering Working Five Days a Week Young-bum Park
Research Reports (Global Economy Series)
1994
Title Author
The Task of Asia-Pacific Economic Cooperation in the
94-01 Post-UR Era and Policy Options for Korea JaeWon Yoo
9402 Current Discussions on Environment - Trade Relations | Seung]in Kim/
and its Implications for Korean Trade SeongRin Na
Japan’s Structural Adjustments to a Strong Yen and
94-03 Strategies for the Korean Economy JongYun Lee
94-04 Market Opening and Management Policy in Korea JongSeok Kim
1995
Title Author
95-01 Foreign Direct Investment in Korea: Its Current Status HanGwang Joo/
and Policy Recommendations SeungJin Kim
95-02 Receptivity of Busmess Process Re-engineering in Korean JacGyu Lee
and Japanese Firms
95-03 The foorld Trade Organization Regime and JiHong Kim
Korea’s Strategy
1996
Title Author
96-01 ‘The Domestic Futures Market: Its Planning and Prospects | Sun Lee
96-02 Japan’s Industrial Network Organization and its JongYun Lee

Efficiency: A Case Study of the Automobile Industry




A4 AR E I =73 A 9 o= « 233

Title Author
GwangSeok Kim/
97-01 Romania’s Economic Situation and Major Reform Issues | Byeong]i Kim/
IIDong Koh
1998
Title Author
98.01 Source.s of Korea’s Economic Growth and Future Growth KwangScok Kim
Potentials
Trade Patterns between Korea and ASEAN Countries: S
98-02 ‘Their Changes and Korea’s Response Seunglin Kim
. ‘WanSoon Kim/
98-03 ‘The Global Trading System: Challenges Ahead NakGyun Cho
98-04 Intenl’anonal Trends in the Information Society and JongGuk Park
Korea’s Strategy
2000
Title Author
. . .. . YeongSe Lee /
00-01 Financial Crisis and Industry Policy in Korea YongSeung Jeong
2001
Title Author
Korea’s Industrial and Trade Policies: Their Evolution .
01-01 from 1961 to 1999 KwangScok Kim
0102 Technology Transfer and the Role of Information in YeongSe Lec

Korea




234> 201611 A ABA A4 A1 3] 9

Special Lecture Series

No. Date Title Speaker
Clintonomics and the New World Order:
93-01 Feb 11 Implications for Korea-US Relations C. Fred Bergsten
The Uruguay Round, NAFTA and US-
93-02 Mar18 Korea Economic Relations Jeffrey Schore
The Economy and Financial Markets: .
93-03 Apr? Outlook and Issues Allen Sinai
93-04 Jun22 Econ.om.lc Outlook for the Pacific and Lawrence Krauss
Implications for Korea
93-05 Nov4 | Challenges of a Nomadic World Jacques Attali
1994
No. Date Title Speaker
94-01 Jan5  Koreain the World: Today and Tomorrow | Paul Kennedy
94-02 Mar 22 US-]z.:\p an Technological Competicion and Ronald A. Morse
Implications for Korea
94-03 Mar 25 The.: Problc‘:ms‘ of the Japanese Economy and Toyoo Gyohten
their Implications for Korea
Changing US and World Economies and -
94-04 Apr18 their Market Prospects Allen Sinai
94-05 Jun 28 Prosl? octs for Fast European Economy and Ronald Freeman
Implications for Korea
94-06 Sep6 Prospects.for.NeW World Monetary System John Williamson
and Implications for Korea
94-07 Oct 18 PrOSP ecs for New Trade Order and Arthur Dunkel
Implications for Korea
Financial Reform for the New Economy:
94-08 Decl5 Evaluations and Prospects Jacyoon Park
1995
No. Date Title Speaker
Strategies for Globalization and Future
95-01 Jan 26 Economic Policy JaeHyong Hong
95-02 Jan27 Mexican Peso Crisis and its Implications for Charles Dallara

the Global Financial Market




A4 AR =573 A 9 e « 235

No. Date Title Speaker
The World Economic Trend and US -
95-03 Mar 6 Economic Outlook Allen Sinai
95-04 Mar 29 Korea and US: The Year 2000 in the Global James Laney
Economy
95-05 Apr11 New C%ames, New Rules, and New Lester Thurow
Strategies
95-06 Apr21 ‘The United States and North Korea Future Robert Scalapino
Prospects
US Foreign Policy toward East Asia and
95-07 May 18 the Korean Peninsula James A. Baker Il
95-08 Jun 14 New Wc?rld Traile l.{cgme in the Post-UR Anne O, Krucger
Era and its Implications for Korea
International Financial System after Mexico .
95-09 Jun 20 and Recent Currency Crisis Stanley Fischer
‘The World Trade Organization . .
95-10 Jul1o - New Challenges Jagdish Bhagwati
Prospects for Northeast Asian Development | .. .
95-11 Sep 1 and the Role of Korea Hisao Kanamori
95-12 Oct 17 Russian Intelligence System: Past Vadim Kirpitchenko
Performance and Future Prospects
Trends of the International Financial Market .
95-13 Oct 19 and Prospects of Global Economy Allen Sinai
Current US Political Trends and their
95-14 Nov7 Implications for US-Korea Relations Thomas Foley
95-15 Nov 13 APEC and the World Multilateral Trading C. Fred Bergsten
System
International Monetary Regime
93-16 Nov2s | _ Current Status and Future Prospects Toyoo Gyohten
WTO and the World Trading System
95-17 Dec6 | Where Do We Go from Here? Anne O. Krueger
1996
No. Date Title Speaker
96-01 Jan25  Challenges for the Global Trading System | Robert Lawrence
96-02 Feb1  Trade Polices of the New Economy Jaeyoon Park
Technology Issues in the International .
96-03 Feb 26 Trading System Sylvia Ostry
96-04 Mar 19 | Information Era: Korea’s Strategies Sukchae Lee
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No. Date Title Speaker

Future European Model: Economic Jorgen Grstrom

96-05 Apr9 | Internationalization and Culture Orger RIISD

A Moller

Decentralization

96-06 Apr23 Evolving Role of the OECD in the Global Donald Johnston
Economy

96.07 May 7 New ISSUf.:S for the Multilateral Trading Chulsu Kim
System: Singapore and Beyond
Financial Globalization and World

96-08 May 17 Economy: Implications for Korea Paul A Volker
Cooperation or Conflict? - A European

96-09 May21  Perspective on East Asia’s Place in the Global | Martin Wolf
Economy
East Asia in Overdrive: Multinationals and

96-10 May 23 East Asian Intcgrations Wendy Dobson

96-11 May 28 ]ap@ s f%ankmg Difhculties: Causes and Flugh Patrick
Implications
The Political Context and Consequences of .

96-12 Jun 29 Fast Asian Fconomic Growth Francis Fukuyama

96.13 Jul9 President Clinton s Fllist Term and Prospects Robert Warne
for a Second: Implications for Korea

96.14 Sep 17 Global Free Trade: A Vision for the Early C. Fred Bergsten
21st Century

96-15 Oct22 | Korea’s New Global Responsibilities A.W. Clausen
The Free Trade Area of Clinton’s Second . .

96-16 Nov26 Term: Implications for APEC and Korea Richard Feinberg

1997

No. Date Title Speaker

97.01 Feb 25 Econor.nic.management in the Era of Duckwoo Nam
Globalization
German Unification: Economic

97-02 Mar18 Consequences and Policy Lessons Juergen B. Donges
American Security Policy in the Asia Pacific-

97-03 May 27  Three Crisis and How We Dealt With William Perry
Them
Global Cooperations and National

97-04 Jun10 = Government: Why We Need Multilateral | Edward Graham
Agreement on Investment

97.05 Jul'8 Public Sector Reform in New Zealand and Donald Hunn

its Relevance to Korea
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No. Date Title Speaker
Korean-American Relations: The Search
97-06 Sep 18 for Stability at a Time of Change W. Anthony Lake
97.07 Oa2l E;;ea: From Vortex to Hub of Northeast Donald P. Gregg
'The Japanese Economic Slump and
97-08 Dec9 | Currency Cirises in Other East Asian Ronald McKinnon
Economies
1998
No. Date Title Speaker
Globalization and versus Tribalization: The
98-01 Jan 14 Dilemma at the End of the 20th Century Guy Sorman
98-02 Feb3  Asian Currency Turmoil and Japan’s Role | Takatoshi Kato
‘The Asian Financial Crisis and Challenges
98-03 Feb5  Facing Korea: From An American Chatles Dallara
Perspective
'The Significance of the European Economic
98-04 Apr28 Monetary Union: in Europe and Beyond Tue Rohsted
98-05 Jun 23 Asian Currency Crisis: What Has Anne O, Krueger
Happened?
98-06 Sep17 | How to Reform Public Sector Management | Nyum Jin
98-07 Dec4 Economic Outlook for 1999: Asia and Hubert Neiss
Korea
98-08 Dec 11 | North Korea in Global Perspective Marcus Noland
1999
No. Date Title Speaker
99-01 Feb 11 Korea in t.he Wo'rld Economy: An OECD Donald Johnston
Appreciation of its Newest Member
99-02 Mars Prospects for US Stock Exchanges and Richard A. Grasso
US Economy
'The International Financial Market and
99-03 Apr6 | the US Dollar/Yen Exchange Rate: An Kenneth S. Courtis
Overview and Prospects for the Future
99-04 May 19 Reflections on Contraftmg Present-day US Hugh Parrick
and Japanese Economic Performances
99-05 Jul22 Challenge for the World Economy: Where Rudiger Dornbusch

Do the Risks Lie?
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No. Date Title Speaker
How Should Korea Cope With Financial
99-06 Oct 5 Globalization James P. Rooney
99-07 Dec?2 Global Financial Market: Current Status Robert Hormats
and Prospects
North Korea-US Relationship: Its Current
99-08 Decl4 Condition and Future Prospects Stephen W. Bosworth
2000
No. Date Title Speaker
The Outlook for Asia and Other Emerging
00-01 Jan 19 Markets in 2000 Charles Dallara
00-02 Feb 15 Global Nefiv' Economy: Challenges and Soogil Young
Opportunities for Korea
Asia Grows, and Japan Slows- Prospect for .
00-03 Feb 29 the World Economy and Markets Kenneth S. Courtis
0004  Marag theFumreof International Financial Mortis Goldstein
System and its Implications for Korea
Dolicies toward Continued Corporate and
00-05 Apr26 Financial Reform Youngkeun Lee
Prospects for Millenium Round Trade
00-06 May 26 = Negotiations and Korea-US Free Trade Jeffrey Schott
Agreement
00-07 Jun 23 Pros}xtcfs for Multilateral Economic Anne O. Krucger
Institutions
00-08 Jul13 Avoiding the Apocalypse: The Future of the Marcus Noland
Two Koreas
00-09 Sep 14 | Attracting FDI in the Knowledge Era Andrew Fraser
‘The Economic and Foreign Policies of the
00-10 Nov 10 New US Administration and Congress C. Fred Bergsten
2001
No. Date Title Speaker
The US Economy on the Brink? Japan on
01-01 Feb6  the Edge? Implications for Asian and the Kenneth S. Courtis
World Economy
01-02 Feb 27 Economic Policy of the Bush Administration Marcus Noland
toward Korea
01-03 Apr26 Jeffrey Jones’ Evaluation of Korean Business Jeffrey D. Jones

and Economy: Overcoming Three ‘C’s
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No. Date Title Speaker

High Tech, The Consequences of our

01-04 Jun5 | Relationship with Technology on our Lives | John Naisbitt
and Businesses

01-05 Jul9 | Koreaand the IMF Stanley Fischer

01-06 Jul19 | Outlook on Korea Over the Next Ten Years = Dominic Barton
The World Dollar Standard and the East .

01-07 Sep 4 Asian Exchange Rate Dilemma Roland McKinnon
Europe’s Role in Global Governance and .

01-08 Oct 9 Challenges to East Asia/Korea Pierre Jacquet

01-09 Nov 6 Globalization and Dangers in the World Martin Wolf
Economy

01-10 Nov 16 Pl‘evcntlflg Financial Crises: The Chilean Carlos Massad
Perspective

01-11 Nov 20 The New.US.—]apan Economic Relationship Marcus Noland
and Implications for Korea

2002

No. Date Title Speaker

02-01 Jan9  Globalization: A Force for Good Patricia Hewitt

02-02 Jan 16 The Wofld After 9/11: A Clash of Francis Fukuyama
Civilizations?
Hanging Together: On Monetary and .

02-03 Feb 22 Financial Cooperation in Asia Barry Fichengreen
US and Global Recovery: For Real? .

02-04 Apr 16 Prospects and Risks Allen Sinai
‘The Global Economy Rebounds - But

02-05 May7 | How Fast and For How Long? Issues and Kenneth S. Courtis
Implications for Korea

02-06 Jun 14 ‘The US Economy and the Future of the Marcus Noland
Dollar
‘The Doha Round: Objectives, Problems . .

02-07 Jul 10 and Prospects Jagdish Bhagwati
The Outlook for Korea and the Global

02-08 Sep 24 Economy 2002-2003 Paul F. Gruenwald
‘The Outlook for US Economy, the Dollar

02-09 Oct 11 and US Trade Policy C. Fred Bergsten

02-10 Ot 22 9/11 and the US Approach to the Korean Thomas C. Hubbard

Peninsula
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No. Date Title Speaker
02-11 Oct 2% The US and World Economy: Current John B. Taylor
Status and Prospects
New Challenges and Opportunities for
02-12 Dec3 | the Global Telecommunications and Peter F. Cowhey
Information Industries
2003
No. Date Title Speaker
03-01 Apr8 The US and World Economy: After the Iraq Allen Sinai
War
2003 Global Economy and Key Economic
03-02 May 30 Issues: From the OECD'’s Perspectives Donald Johnston
03-03 Jun10 | The New Role of the US in the Asia-Pacific = Charles Morrison
Global Economic Outlook and the Impact
03-04 Jul4 | of President Bush’s Economic Stimulus Phil Gramm
Package
03-05 Oct 28 The Glo!)al Exchange R.ate Regime :.md John Williamson
Implications for East Asian Currencies
Europe and Germany in Transition, )
03-06 Nov4 Where Will the Economies Go? Hans Termeyer
03-07 Nov2l | Regional Financial Cooperation in East Asia | Eisuke Sakakibara
2004
No. Date Title Speaker
An Outook for the US and World .
04-01 Feb 3 Economy in 2004 Allen Sinai
04-02 Apr7 | Korea After Kim Jong-il Marcus Noland
A Foreign Businessman’s Observations on - .
04-03 Apr21 Korean Economy and Other Things William C. Obetlin
- The US Election, US-Japan Relations,
and Implications for Korea .
04-04 Jun1 | - US Economic Performance, Japanese : Eleraflldpcttrliml:
Economic Performance, and Implications Hei Fate
for Korea
China’s Economic Rise and New Regional .
04-05 Jul13 Growth Paradigm Zhang Yunling
04-06 Oct14 | The Case fora Common Currency inAsia  Robert Mundell
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No. Date Title Speaker

04-07 Noy 2 Impact of. the Presidential Election on US Peter F. Cowhey
"Trade Policy

04-08 Dec7 | Asiain Transition and Implication for Korea = Dominic Barton

2005

No. Date Title Speaker

Post-Election US and Global Economies -

05-01 Jan 18 and Markets Prospects, Risks, and Issues Allen Sinai
‘The Korean Economy: A Critical . |

05-02 Mar2 Assessment from the Japanese Perspective Yukdko F wa

05-03 Apr12 | ARating Agency Perspective on Korea Thomas Byrne
‘The Impact of China and India on the

05-04 May 10 World Economy Wendy Dobson

05-05 May 31 Visions .of East A51an.a.nd Asian-Pacific Robert Scollay
Integration: Competing or Complementary

05-06 Jun 30 Mutual .Independence: Asiaand the Anne O. Krucger
International Economy
‘The Blind Man and the Elephant:

05-07 Sepl  Competing Perspectives on Global Barry Eichengreen
Imbalances
Measuring American Power in Today’s

05-08 Oct 13 Complex World Paul Kennedy

05-09 Oct 28 China “Rising”: What Lessons for Today Bernard Gordon
from the Past?

05-10 Nov 15 Qil Prices, Ben Bernanke, Inflation, and the Philip K. Verleger

Fourth Energy Recession
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2006

No. Date Tide Speaker
0601 Jan 23 US Global ]j:co.nomy and Financial Market Allen Sinai
Prospects: Picking up Steam
0602 Feb 14 Korea-US FTA: A Path to Sustainable Alexander Vershbow
Growth
: Japan’s Economic Recovery: Policy . ]
06-03 Mar 28 Implication for Korea Yuldko F wa
The Global Scramble for I'T Leadership: .
06-04 Apr 18 Winners and Losers George Scalise
06-05 May 10 Korea’s Growing Stature in the Global Charles Dallara
Economy
Japan’s Foreign Policy for Economy and .
06-06 Jun 20 Japan-Korea FTA Oshima Shotaro
06-07 Jun30 | Whither China? Richard N. Cooper
06-08 Julgg | M&Ain the 2lst Century and s Rpbert F. Bruner
Implications
Korea and the US - Forging a Partnership .
06-09 Sep 1 for the Future: A View from Washington EdwinJ. Feulner
0610 Sep 12 As%an Economic Integration and Common Fisuke Sakakibara
Asian Currency
Germany: Understanding the Economic
06-11 Sep 15 Underperformance since Reunification Juergen B. Donges
Changing Economic Environment and ,
06-12 Sep 21 their Implications for Korea Angel Gurria
The Feasibility of Establishing an East Asian .
06-13 Oct12 FTA: A Chinese Perspective Zhang Yunling
06-14 Nov 9 Th.e Global Oi.l an.d Gas Marker: Paradigm Fereidun Fesharaki
Shift and Implications for Korea
06-15 Nov 29 The Chajnglng World Bconomy and is Anne O. Krueger
Implications for Korea
2007
No. Date Title Speaker
Seismic Shifts, the World Economy, and ..
07-01 Jan9 Financial Markets in 2007 Allen Sinai
The Longest Recovery of the Japanese . |
07-02 Feb13 Economy: Prospects and Challenges Yuldko F wa
07-03 Mar 9 Digital Networked Economy and Global Ben Verwaayen

Corporate Strategy
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No. Date Title Speaker

The Outlook for East Asian Economic
Integration: Coping with American .

07-04 May3 Protectionism, Chinese Power, and Japanese David Hale
Recovery

07-05 May 8 Key Tre.nd in the 2008 US Presidential Stephen J. Yates
Campaign
Strengthening Korea’s Position in the

07-06 May 11 Global Economy Charles Dallara
Moving Forward the KORUS FTA: Now

07-07 Jun 21 for the Hard Time Jeffrey Schott
"The Korea Economy and the FTA with the .

07-08 Aug 24 United States Barry Eichengreen

07-09 Octd Why the US Will Continue to Lead the Guy Sorman
21st Century?
‘The Outlook of the Indian Economy from

07-10 Oct19 | Business Perspective: Implications for Tarun Das
Korean Business

07-11 O 25 Glo.bahzanon, Diversity and Recruitment of Ben Verwaayen
Business Talents

07-12 Nov 8 Ecopomlc Outlook for Korea and the Jerald Schiff
Region

07-13 Dec 14 Successes of Globalization: the Case of Anne O, Krucger
Korea

2008

No. Date Title Speaker

08-01 Jan 15 The US Risk" to Asia and the Global Allen Sinai
Expansion

08-02 Mar 25 Sove.rc?ign Wealth Funds: Perceptions and Robert C. Pozen
Realities

08-03 May 14 Europe’s Slow Growth: A Warning for Guy Sorman
Korea
Global Challenges that Will Confront the

08-04 May 30 Next US President James A. Baker Il
Current Status and Prospects of the Japanese -

08-05 Jun 10 Capital Market Atsushi Saito

08-06 Jun18 Economic and Political Outlook for Phil Gramm

America and their Implications to the World
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No. Date Title Speaker
‘The Outlook of the Regional and Global
08-07 Sep 17 | Economic and Financial Situation: Charles Dallara
Perspectives on International Banking
08-08 Sep23 | Can South Korea Still Compete? Guy Sorman
08-09 Oct 17 | Global Financial Markets under Stress Jeffrey Shafer
Current Global Financial Crisis, the Dollar, . .
08-10 Nov 4 and the Price of Oil Martin Feldstein
Global and Regional Economic
Development .
08-11 Dec? and Prospects, and the Implications for Subir Lall
Korea
2009
No. Date Title Speaker
09-01 Jan 13 Com[.pf.:ting in an Era of Turbulence and Del?orah Wince-
Transition Smith
09-02 Febs U5 andGlobal Economicand Financial g
Crisis: Prospects, Policies, and Perspectives
Current Crisis and the Impact on .
09-03 Feb 24 Developing Countrics Danny Leipziger
09-04 Feb25 | US Trade Policy in the Obama Era Jeffrey Schott
09-05 Mar19 | Obama, Can It Work? Guy Sorman
09-06 Apr15 | Lessons from the Current Economic Crisis  Anne O. Krueger
09-07 Jun23 | Beyond Keynesianism Justin Yifu Lin
The US-Korea Economic Partnership:
09-08 Jul21  Working Together in a Time of Global Jeffrey Schott
Crisis
Prospects for Investment after the Current
09-09 Aug20 | Economic Cirisis: The Role of IFC and Lars H. Thunell
Developing Countries
09-10 Oct 15 | Isa Double-Dip a Realistic Possibility? SungWon Sohn
09-11 Dec8 The EU in Transition in the New Global Jean-Pierre
< Paradigm: Opportunities for Korea? Lehmann
2010
No. Date Title Speaker
10-01 Jan21 Aftermath of the ‘Crisis’: US and Global Allen Sinai

Prospects, Legacies, and Policies
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No. Date Title Speaker
Japan and Korea in Globalization and its .
10-02 Apr8 Backlash: Challenges and Prospects Yuldko Fukagawa
10-03 Apr22 | Emerging Markets and New Frontiers Mark Mobius
An Overview of China: Economic Prospects .
10-04 May 18 and Challenges Danny Leipziger
10-05 Jul13  Asiain the Global Economy I[();)hmlmque Strauss-
n
10-06 Aug31 ‘The Global Economy: Where Do We Anne O, Krueger
Stand?
10-07 Oct 15 How Close Are We to a Double-Dip and SungWon Sohn
Deflation?
10-08 Nov5 | Rebalancing the World Economy Paul A. Volcker
2011
No. Date Title Speaker
11-01 Jan 20 After the Crisis: What Next in 2011 and Allen Sinai
20122
1102 Feb 24 Econornic Qutloqk and Future Challenges Haruhiko Kuroda
in Developing Asia
11-03 Mar23  Europe’s Financial Woes Richard N. Cooper
11-04 Apr28 | Safety and Economics of Nuclear Power SoonHeung Chang
Can the G20 Save Globalization and .
11-05 May 24 Multilateralism? Danny Leipziger
Markets, Economic Changes, and Political
11-06 Jun 29 Stability in North Korea Marcus Noland
A Special Lecture on the Rebalancing of the .
11-07 Aug 30 Chinese Economy Yu Yongding
11-08 Dec31 Global Econorni.c TL.lrbulence and SungWon Sohn
Investment Implications
2012
No. Date Title Speaker
US and Global Economy and Markets .
12-01 Jan 19 Turmoil: What Lies Ahead? Allen Sinai
12-02 Mar 13 ‘The US Elections in 2012 and the Future of Charles Morsison

US Asia-Pacific Policy
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No. Date Title Speaker
Advancement and Education of Science
12-03 Jun22 | and Technology University and Economic ~~ NamPyo Suh
Growth
Prospects of the Eurozone Crisis and its
12-04 Jul17 Implications for the Global Economy Hans Marcens
12:05 Sep 14 Current Economic Affairs and the Financial Charles Dallara
Market
12-06 Sep 18 | An Optimist View on the Global Economy | Guy Sorman
12-07 Oct1l | FTAs, Asia-Pacific Integration and Korea Deter A. Petri
12-08 Oct29 | The Eurozone Crisis: Update and Outook | Nicolas Veron
China's New Leadership and Economic
12-09 Nov 21 Policy Challenges Andrew Sheng
Can the WTO Be Resuscitated? )
12-10 Dec7 Implications for Korea and the Asia Pacific Jean-Pierte Lehmann
2013
No. Date Title Speaker
The US and Global Economies after the US .
13-01 Jan 10 FElection and in the New Year Allen Sinai
The Eurozone Crisis and its Impact on the
13-02 Jan 17 Global Economy Guntram B. Wolff
The European Sovereign Debt Crisis:
13-03 Feb8 Challenges and How to Solve Them Andreas Dombret
The Global Outlook: Grounds for .
13-04 Mar22 Optimism, but Risks Remain Relevant John Lipsky
13-05 Apr3 Thc-.: State and Outlook of the US and David Hale
Chinese Economy
, . . . Hugh Patrick/
13-06 Apr9 | Japan's Abenomics and Foreign Policy Gerald Curtis
13.07 Apr30 The Creative Economy and Culture in Guy Sorman
Korea
The Japanese Economy and Trans-Pacific Yukiko Fukagawa/
13-08 May 21 Partnership (TPP) Jeffrey Schott
13-09 Jun27 Unified _Gerrnany in Europe: An Economic Karl-Heinz Paqué
Perspective
13-10 Jul 19 Chn?ese l?conomlc Pohc;nnakmg: A Bob Davis
Foreigner's Perspective
1311 Sep27 Japanese Politics and Abenomics David Asher

Implications for Korea and the World
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No. Date Title Speaker
Korea-China-Japan Economic and Political DL
13-12 Nov 15 Relations: Wither to? David Philling
2014
No. Date Tide Speaker
14-01 Jan7 Us. and. Global Economies - Poised for Allen Sinai
Better Times?
14-02 Jan 14 | Swiss Made R. James Breiding
14-03 Feb 20 Abe in the Driver's Seat: Where is the Road Gerald Curtis
Leading?
14-04 Feb 26 Th.e Secret of Germany's Performance: The Peter Friedrich
Mittestand Economy
14-05 Mar5  The Eurozone Economy: Out of Doldrums? | Karl-Heinz Paqué
14-06 Mar17 | The Global Economy 2014 Martin Feldstein
14-07 Apr3 | Philanthropy and Welfare Guy Sorman
Global Trade Environment and the Future
14-08 May 16 of the World Economy Roberto Azevedo
14-09 May 23  From BRICs to America SungWon Sohn
14-10 Jul 24 Risks anc.i Opportunities in the Global Charles Dallara
Economic Recovery
14-11 Sep12 | Abe's Labor Reform and Innovative Strategies ~ Yukiko Fukagawa
14-12 Sep26 | a's Economy and Anti-Corruption Drive Bob Davis
US Fed's QE Ending & Asian Financial .
14-13 Oct 17 Markets A 18 Anoop Singh
China's New Economic Strategy and the .
14-14 Nov 14 Korea-China FTA Zhang Yunlingng
2015
No. Date Title Speaker
15-01 Jan15 | The EU Economy in 2015: Will It Take Of? | Jeroen Dijsselbloem
15-02 Jan20 | Will the Global Economy Normalize in 2015 | Allen Sinai
15-03 Apr24 | What Makes China Grow? Lawrence Lau
U.S.-Korea Economic Relations: Partnership .
15-04 Apr28 for Shared Economic Prosperity Mark W. Lippert
The Hartz Labor Reforms of Germany and
15-05 May 5 the Implications for Korea Peter Hartz
15-06 Jun2 What can Korea Learn from Europe’s Slow Guy Sorman

Growth?
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No. Date Title Speaker
15:07 Jul9 Global Energy and Environmental Issues Doris Leuthard
and Switzerland
15-08 Sep 11 T}.le Emerging New Asian Economic David L. Asher
Disorder
The Chinese Economy: Transition towards -
15-09 Sep 21 the New Normal Huang Yiping
15-10 Oce13  Germany's Industry 40: Hamessing the 1y p o Machnig
Potential of Digitization
15-11 Oct29 | Four Global Forces Changing the World Dominic Barton
15-12 Nov 12 Turbulence in Emerging Markets and Sung-won Sohn
Impact on Korea
Observations on the Korean Economy and
15-13 Nov 17 North Korea’s Economic Potential Thomas Byme
15-14 Dec 10 Perspectllves on China’s Economy and Huang Haizhou
Economic Reform
15-15 Dec 15 Population Aging and Economic Growth in | Sudhir Shetty
e the East Asia and Pacific Region Philip O'Keefe
2016
No. Date Title Speaker
The U.S. and Global Prospects and Markets in .
16-01 Jan 12 2016: A Look Ahead Allen Sinai
The Key Themes and Risks of the
16-02 Feb23 Global Economy in 2016 Hung Tran
16-03 Mar2  The U.S. in the Global Economy Anne Krueger
16.04 May 16 The Ij"rospects and Impact of the U.S. Martin Feldstein
Election and Economy
he US and Northeast Asia in a .
16-05 May 24 Turbulent Time Gerald Curtis
Allies in Business: The Future of the .
16-06 Jun1 U.S.-ROK Economic Relationship Mark Lippert
16:07 Sep 20 How R.eady Are We for the Fourth Doh-Yeon Kim
Industrial Revolution?
The World Economy at a Time of
16-08 Oct2l | Monetary Experimentation and Political | Charles Dallara
Fracture
16-09 Nov 10 The U.S. Presidential Election and Its Marcus Noland &

Economic and Security Implications

Sung-won Sohn
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2017
Title Author
Big Changes, Big Effects - U.S. and Global L.
17-01 Jan 19 Economic and Financial Prospects 2017 Allen Sinai
Specialist's Diagnosis
pINA
Title Author
04-01 A Ciritical Assessment of Korea’s FTA Policy Chong-hyun Nam
A Foreign Businessman’s Observation on the Korean . .
04-02 Economy and Other Things William C. Oberlin
2005
Tide Author
05-01 Korea in the World Economy: Challenges and Prospects | 11 SaKong
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93-01 S)l;t;r[l;)sml;j ;tril;intshe New World Order: Implications for C. Fred Bergsten
93-02 The gmguay Round, NAFTA, and US-Korea Economic Jefiey Schort
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1994
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94-01 214171 &=1] @A sk A7} Paul Kennedy
94-02 | ml= A2 1He) 7] A Sl mlE JRF Ronald A. Morse
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