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Some days ago, | talked about the Fourth Industrial Revolution (FIR) with my friends. Those who had gathered for the meeting were
either CEOs of companies specializing in engineering and the sciences, or professionals such as doctors, but surprisingly, none of
them could properly define the concept of the FIR. Everybody mentioned talk-of-the-town technologies like Al and blockchain, and
asked me if the FIR isn't something related to using those technologies. Likewise, renowned opinion leaders in Korea often only
vaguely understand what the FIR is. Nonetheless, they all agree that the FIR is on the way, because day after day, the government and
companies associated with it talk about strategies for the approaching era of the FIR. Under these circumstances, it requires courage
to raise a question like “What is the Fourth Industrial Revolution, anyway?” It is not an exaggeration to state that everyone pretends

to know what it is, while no one actually does.
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THE VAGUENESS OF THE DEFINITION OF THE FIR FEMRTWEMRNEX - HEHmT

Is this situation caused by people’s ignorance? Not exactly. For example, The Korea Institute of A X Frze Ry N0 T s 2 Sz R

Information & Communication Engineering defines the FIR as “an industrial revolution for the i, EHEAE SAEAE S 5 Pk Tk A s i

next generation, wherein a radical change occurs due to the fusion of cutting-edge informa- BN TR W . KREHE. FHLS R

tion and communication technologies like Al, loT, big data, and mobile with the economy and TERAGTE . A PRV G I 91 R A B B — AR Tl
society.” This definition merely lists off sophisticated technologies and describes how the FIR is e L?)Emimi’r%ﬂ'”“'@**‘&fﬁ?/\#%l 75\% fir A
about the radical change caused by their convergence. As the word “revolution” would suggest, AR S VY IR Colb 2y o 28 DY R b A i 0,

the FIR accompanies a great change that distinguishes the period to come from the past, but the W, IXHUERE AR S X TR Ekﬁ@c (El
definition given by the Institute fails to account for what said change would constitute. It instead IR IR YR — . 1% A R e PR AR
only enumerates the technologies which are the means for the change, and leaves the details of IS T KK EM %{, W H TR T HE, B
said change to one’s imagination. Further, it is not easy to have a clear understanding of the FIR, Ko BRFT IR Tk S 0 S B L PSR X R E R, B
because almost every definition is like this. AR M VR Bt F A o

Take the First Industrial Revolution, for instance, which was prompted by the steam engine made DL H”Jf o LRI ZE VML R (0 55 — Ik Tl i
by James Watt. In a nutshell, the First Industrial Revolution indicates the social change in which i, B — R A AR O B 45 B2 AR AR 24 /b
an agricultural society based on self-sufficient systems was transformed into an industrialized PN j(fﬂiiq-f"”"]]:lka%c AV HAh R E AR —
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About the Fourth Industrial Revolution,

By_Kang Myung-Koo(the Author of ‘A Story about the Fourth Industrial Revolution that No One Told You.', kmkoo77@gmail.com)
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Steam engine Engineering

one based on the mass production of consumer goods. The steam engine, together with various
other technologies, was one of the driving forces of the change. It is important that we do not
think that the steam engine itself equals the First Industrial Revolution. Likewise, to understand
the Fourth Industrial Revolution, you should look into the direction of the change, rather than the
technologies behind that change. Al and blockchain are only a means to an end. Now, let’s jump
into better understanding the concept of the FIR.

THE HISTORY AND THE SHADOW OF THE INDUSTRIAL REVOLUTION

Calling it “the Fourth Industrial Revolution” implies that we have passed the third one. So to
understand the concept of the FIR and why it is taking place, we will first need to understand the
history of the previous industrial revolutions.

The First Industrial Revolution occurred in the middle of the 18th century, and was triggered
by the steam engine made by James Watt. From that point, humankind was able to harness
artificial power to run machines whenever we wanted, liberating us from reliance on natural
power sources such as water and wind. Many factories were established along the river to
secure a water source, and industrialization began to take hold in society. The Second Industrial
Revolution happened around the year 1900. Along with new energy sources like electricity and
oil, engineering and the sciences were developing at an exponential speed. The conveyer belt
introduced by Henry Ford led to the creation of a highly efficient production system. Thanks to
the Second Industrial Revolution, in tandem with capitalism, our modern social structure, based
on mass production and mass consumption, was established. Thus, it can be said that the true
industrial revolution which shaped our lives is the second one.

The Third Industrial Revolution spans from the 1960s to the present. A variety of changes oc-
curred during this period, as the computer, Internet, and mabile technology successively emerged
on the scene. As the world began to resemble one large, single community, the structural as-
pects of mass production and mass consumption were increasingly strengthened. In essence,
however, it can be said that those changes only heightened the social structure brought about
by the Second Industrial Revolution. This is the reason that some scholars are convinced there
was no Third Industrial Revolution, and that we are still being influenced by the second one. The
paradigm of the Second and Third Industrial Revolutions have dominated the world for over 100
years. However, beginning in 2012, signs began to emerge that this order was starting to break
down. The Fourth Industrial Revolution is the term to indicate this change, which is oriented to
overcome the shadow of the previous industrial revolutions.

Electricity, Qil & Computer, Internet & Artificial intelligence,
Mobile technology loT & Big data
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Thanks to the previous industrial revolutions, we have been able to enjoy a prosperous life based
on the mass production of consumer goods. The key question that needed to be answered at
that time was how to enhance efficiency, no matter what it takes. The division of labor served to
separate the tasks performed by workers, and the few at the top monopolized the information to
expand their power. In every field, this centralization led to the improvement of efficiency — the
company with the CEQ at the center, the college with the president at the center, and the country
with the president at the center. The same applied to how companies related to one another.
In the so-called “ecosystem of platforms,” a company occupying the dominant position in an
ecosystem could decide the direction of said ecosystem. A well-known case of this is Google's
Android platform. When a new update of Android, which is at the top of the smartphone’s eco-
system, is released, all members belonging to that ecosystem, including smartphone manufac-
turing companies, communications companies, and app developers, are affected as a result.
Thus, Google is able to exert absolute power while monopolizing its profits.

The shadow cast by the industrial revolution has darkened. First of all, the uniformity of society
has become a serious concern, due to the mass production of consumer goods. As time goes by,
the unique features of nations and each new generation weaken as they are increasingly homog-
enized. The products and services offered by global businesses also play their part in this phe-
nomenon. Such uniformity goes against human nature. In addition, the intensifying centralized
structure, wherein the few take power and the many follow them, innately frustrates those of us
subjected to it as followers. Since the few with power monopolize the profits, the polarization
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between the rich and the poor gets worse. The dominant players remind us of Big Brother, which
runs its business in a closed way without sharing power with other players or platforms to main-
tain profits, while maintaining information within the inner circle and using it at its discretion.
For example, an outsider cannot monitor whether or not Google, Facebook, or Apple are properly
using the information they collect on their customers, because this information is handled only
by the insiders. It is for this reason that GDPR (General Data Protection Regulation) was adopted
in Europe to regulate platform-centered companies.

After experiencing the economic crisis in 2008 and the Occupy Wall Street movement in 2012,
people have begun to realize the dangers of centralized power. Consequently, technologies to
resist this centralization, such as blockchain, have since started to appear. This means that the
technological foundation is ready to support a decentralized business platform, along with ex-
isting technologies such as loT and Al. Through these new technologies, combined with the
people’s longing, an up-and-coming challenger has entered the scene to rebel against the exist-
ing leading industry players, like Google and Facebook. A challenge has been issued against the
established order — hence, it is referred to as the Fourth Industrial Revolution.

THE ORIENTATION OF THE FIR

The key to the FIR, which was concretized from Germany's Industry 4.0 strategy in 2012, is its
orientation — from producers to consumers, from the few to the many — power moves. This is
the change that is anticipated to overcome the drawbacks of the previous industrial revolution,
including uniformity due to the mass production of consumer goods, the monopolization of plat-
form information, and closed management structures, exemplified by the Facebook information
leakage. The direction of this change can be expressed with the terms customization, decentral-
ization, and openness. It can be more easily understood when looking into the visions companies
have for households (Smart Homes), workplaces (Smart Factories) and cities (Smart Cities).

The vision for a Smart Home is offering a customized environment for the inhabitants. This in-
cludes automatic controls for temperature, humidity, and illumination intensity, as well as in-
habitants" health, through various sensors. To achieve this, it is preferable for a single Al to be
connected to, and operate, every device. Of late, almost every new electronic device provides
a connectivity function via loT, and leading companies, such as Samsung and LG, are releasing
Al-based products designed for the Smart Home. However, at this time, the vision of a true
Smart Home is still far from being realized, as the closed management practices of each of these
companies ensures that they will attempt to retain their own advantage in the ecosystem. For
instance, is difficult to control the entire environment of a home through a single Al, because we
seldom fill our homes with devices that are produced by the same company. For a true Smart
Home, decentralization and openness which follow the orientation of the FIR are essential vir-
tues. These leading companies should aim to adhere to the spirit of the modern age, and allow
their products to be controlled by products from other companies. They still have a long way
to go, the path from declaration to management lying ahead of them, but decentralization and
openness are the only ways to truly create a customized home environment.

Until recently, a Smart Factory was considered to be one where the humans had been replaced
by computers and robots. However, since Germany unveiled its Industry 4.0 strategy, the goal of a
Smart Factory has been concretely understood as a factory for small quantity batch production. If
the competitiveness of a factory which mass-produced consumer goods was determined by how
the quality of the products was maintained under given conditions, the key point for a factory
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in the FIR age is to be able to flexibly produce various kinds of customized products at a consistent
primary cost. To accomplish this, the raw materials, production process, facilities, and workers should
all be connected via Al to automatically respond to changes. Thus, unlike existing factories, where
personnel expenses is the key issue, the factory of the future will put stress on software power. This
has led to the tendency among advanced countries these days to promote a reshoring policy in order
to bring back manufacturing. These countries are convinced that they will be able to beat China and
India thanks to the competitiveness of their factories” software for small quantity batch production,
despite the disadvantage that would be created due to personnel expenses. Such a factory as this
would be constituted of various sensors and facilities which work together and are controlled like a
single entity. This also requires decentralization and openness. As small quantity batch production
becomes available, customized products and services can then be realized as well.

Likewise, the paradigm of the FIR, orienting toward customization, decentralization, and openness
to match people’s desires, will change the future of the house, workplace, and city. Many software
technologies, including blockchain, Al, and loT, will support this change. Of course, software technolo-
gies alone will not be enough to achieve this, since information (big data) is forged through hardware.
Digital technologies such as Al and blockchain can function based on exact information. Thus, the
technology is required to safely link the hardware to the Al and to the various services to be provided.
Korea will have an advantage if it connects the software technology to the hardware technology it
already has.

OUR ATTITUDE AND GLOBALIZATION 4.0

From the above, you should now have a better understanding of the FIR through the direction of
change. Any strategy in the FIR age should be in line with this direction. To describe it another way,
when you point at the moon (the direction of the change), you should be looking at the moon, not your
finger (technologies). From now on, we should be focusing on the orientation of the change — that
is, customization, decentralization, and openness. Only then can we lead the way for the future direc-
tion of Smart Homes, Smart Factories, and Smart Cities, and seize the opportunity for success at the
individual, organizational, and national level.

Finally, let's briefly look at what Globalization 4.0 means. The term “Fourth Industrial Revolution”
has been spreading in use since the 2016 World Economic Forum. The chairman of the Forum, Klaus
Schwab, brought up the topic, and it has since become influential throughout the globe. In 2019, the
concept of Globalization 4.0 emerged on the scene at the Forum. Globalization refers to the movement
of goods, services, and populations beyond borders. The history, periods, and definition of global-
ization differs according to scholars, but Thomas Friedman claimed there have been three periods
of globalization in our history. The first, Globalization 1.0, lasted from the 1400s to the 1800s, and
can also be considered the globalization of nations, during which nations came out of isolation and
broadened their exchanges with each other. Globalization 2.0 spanned from the 1800s to around 1990,
and is characterized as the period during which, thanks to the industrial revolution, mass-produced
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goods were able to go beyond borders and be consumed around the world. Lastly, Globalization 3.0,
which started in 1900 and has continued to the present, is the period during which the Internet and
mobile technology were developed to the point that not only were goods, but humans themselves,
were influenced by globalization. An example of this would be how blue-collar workers in developed
countries suffered because of their factories moving offshore.

The current period, Globalization 4.0, is defined as the period during which white-collar workers are
being influenced by common FIR technologies, including Al and blockchain. From one’s own home,
without crossing any borders, one can provide customers in other countries with software or services,
which means that not only blue-collar workers, but white-collar workers as well, are now exposed to
global competition. While workers can now choose when and where to work and customized services
have increased, there are also shortcomings to the decentralization prompted by the FIR, such as the
weakening responsibility of the nation and the company to individual workers, and the consequen-
tially waning protection for them. The choices made by blue-collar workers whose lives were affected
by Globalization 3.0 led to Brexit and the appearance of belligerent leaders like Donald Trump. The
World Economic Forum, predicting that the danger will grow if white-collar workers follow in their
footsteps, has called for preparations to be made, and proposed governance as an issue. It seems that
we cannot go against the flow of Globalization 4.0.

In light of this change, the government should not depend on its own substantial power to tackle
these problems, but instead band together with the private sector, which will continue to expand
and become increasingly important as decentralization progresses. When we clearly understand the
orientation of the FIR — customization, decentralization, and openness —we can set in place the
correct measures and technological alternatives to prepare for Globalization 4.0
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Tumultuous Globalization 4.0
Embrace and Imagine

From January to February of every year, prominent businessmen, politicians, economists, and columnists gather in Da-
vos, a luxurious vacation spot in Switzerland, to take partin the World Economic Forum, otherwise known as the Davos
Forum. At this forum, a private organization founded by Klaus Schwab, presentations and debates about a variety of
fields, including not only the global economy, but politics, human rights, and culture as well, take place, and what was
discussed at the forum spreads all over the world. The Forum tackled the Fourth Industrial Revolution as a theme in
2016, and it has subsequently become a global issue as well. This year, the theme of the Davos Forum was “Globaliza-
tion 4.0: Shaping a Global Architecture in the Age of the Fourth Industrial Revolution.” What constitutes a sustainable
model of globalization based on the changes that will be caused by the Fourth Industrial Revolution in our lives? We

will attempt to navigate the path to hope for Globalization 4.0 from the Davos Forum.
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“GLOBALIZATION IS A PHENOMENON DRIVEN BY TECHNOLOGY AND

THE MOVEMENT OF IDEAS, PEOPLE, AND GOODS.”

— KLAUS SCHWARB (eXEcuTIVE CHAIRMAN, WORLD ECONOMIC FORUM)

At the 2019 World Economic Forum, Klaus Schwab stated, “Globalization is a phenomenon
driven by technology and the movement of ideas, people, and goods. Globalism is an ideology
that prioritizes the neoliberal global order over national interests. Nobody can deny that we
are living in a globalized world. But whether all of our policies should be ‘globalist” is highly
debatable,” and then recommended a cooperative approach that would be in line with the
age of the Fourth Industrial Revolution. He insisted that, since the global financial crisis,
the populist discourse has eluded the distinctions between globalization and globalism, and
hence, rather than adopting protectionism and nationalist politics to close off economies,
we should forge new social connections. Also, he emphasized that, to address the divisions
between winners and losers created due to the development of technology, open markets,
and competition, as well as to resolve the inequality at the national level, the international
community and each nation should widen engagement and heighten imagination.
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“GLOBALIZATION 4.0 WILL BE VERY DIFFERENT FROM THE GLOBALIZATION

WE KNOW TODAY. MOREOVER, IT IS COMING INCREDIBLY FAST

—AND IN WAYS FEW PEOPLE EXPECT.”

— RICHARD BALDWIN (PROFESSOR OF INTERNATIONAL ECONOMICS AT THE GRADUATE INSTITUTE, GENEVA)

“Digital technology is tearing down the barriers to wage arbitrage in the service sector and the new
form of globalization is being enabled by international freelancing platforms, by advanced telecom-
munications technology, and by machine translation. Hundreds of millions of service-sector and pro-
fessional workers in advanced economies will — for the first time ever — be exposed to the chal-
lenges and opportunities of globalization. Al-driven automation will displace many workers as well.”
Professor Richard Baldwin expresses — as “the globotics upheaval” — the conditions in which most
workers ranging from blue-collar workers to white-collar workers will face globalization. He says,
“Bvery great transformation creates triumphs for those who can seize the opportunities and tragedies
for those who can't,” and advises, “future globalization will bring us to a better world if we prepare
well and if our governments take care to not let it happen too quickly.”
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“IN THE LAST 20 YEARS, GLOBALIZATION WAS CONTROLLED BY 60,000 COMPANIES
WORLDWIDE, IMAGINE IF WE COULD EXPAND THAT TO 60 MILLION BUSINESSES.”

— JACK MA (cro, AuiBasa)

Speaking in front of the participants of the World Economic Forum, Jack Ma points out, “We believe
in globalization, but many don't believe in it because it is not inclusive,” and what is problematic
about a number of free trade areas is that they are designed only for large companies. He states,
“We should focus on developing countries, young people, and small businesses,” and there should be
free trade areas for small and medium enterprises. Jack Ma has established e WTP (Electronic World
Trading Platform), which enables a Rwandan coffee farmer to sell coffee to the Chinese market, by
launching the initiative jointly with the WTO and the World Economic Forum. He presented this plat-
form as a pioneering approach that will improve the inclusiveness of Globalization 4.0.
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Today’s World Through
the Fourth Industrial Revolution

In visualizing the Fourth Industrial Revolution and Globalization 4.0, world powers have taken
the lead in terms of analysis, strategy, and practice. This movement will result in innovation
in the manufacturing industry that brings about other radical changes such as increased
customization, broad decentralization, and enhanced openness. Every nation will need to
judiciously prepare for the onslaught of coming changes.

| TEAR AR IS TN I HE R 4B

“THE GLOBALIZATION OF CULTURE NO LONGER ONLY COINCIDES WITH
AMERICANIZATION. [BTS EXEMPLIFIES] A MORE DIVERSE GLOBALIZATION.”

— PETER VANHAM (corummisty

In December 2018, an article entitled “Here’s What a Korean boy band can teach us about
globalization 4.0” was updated on the official website of the World Economic Forum. Peter
Vanham, an author and columnist, argues: the fact that Korean singers and bands like Psy
and BTS can make global top pop songs suggests the possibility of diversified globalization.
From the end of World War 2 to the 2000s, cultural globalization in many domains, such as
film, music, social media, online platforms, and food & beverages, was oriented towards
American culture, which spread even faster with the opening of markets and the usage of the
Internet. This phenomenon has promated social integration, while eliminating the uniqueness
of local culture. For example, since the 16th century — the earliest era of globalization — the
number of spoken languages in the world was halved, and half of the remaining languages
are in danger of extinction. However, Peter Vanham remarks that even though BTS sings
their songs in Korean, a language that doesn't even make the list of top 10 most spoken lan-
guages worldwide, the boy band has produced a musical sensation, and that “their success
is bottom-up, with many fans helping the band voluntarily to translate and subtitle” the music
videos and performances of BTS into their own languages. After all, cultures will continue to
intersect with each other while being refined and, as the case of BTS shows, the possibility
of globalization in diverse ways still leaves much room to be explored.
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The United States - The U.S. has preempted and commercialized
e future technologies thanks to its strong venture capital/startup system,
Y~ anditled technological innovation during the Third Industrial Revolu-
tion so it dominates in various fields. Now, it is trying to lead the Fourth Industrial
Revolution by focusing on the innovations in the manufacturing industry, like mass
customization. The US launched the NNMI (the National Network for Manufactur-
ing Innovation) in 2011-201 and through it has established advanced manufactur-
ing institutes throughout the nation that are specialized in 3D printing, sensors, test
devices, biofabrication, and more. A number of American companies have adopted a
strategy of reshoring as they move their factories back to their homeland. The U.S.
will continue to be prosperous so long as it continues to dominate by innovating in the
manufacturing industry and monopolizing industrial platforms. Other countries, which
stick only to the manufacturing industry will suffer a more intense crisis.*
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Germany - A nation that possessed the largest number of small,
. powerful companies but which was falling behind the competition
when it came to the global platforms, Germany announced the HTS
2020 (High-tech Strategy 2020) in 2010. This policy gave form to the concept of indus-
try 4.0, which pursues flexible, customized production in smart factories that are able
to autonomously become more optimized, organized, and intelligent, and heralded in
the Fourth Industrial Revolution at the World Economic Forum, in 2016. Along with
Industry 4.0, Germany has been striving to build collaborative platforms for German
companies in fields like airlines, communication, insurance, and vehicle manufactur-
ing nationwide in order to combat the hegemonic American industry. Although Ger-
many lags behind in fundamental areas of technology, such as the manufacturing of
parts like the semiconductor, it has a strong vision and solid software.*

TEE  EERG SRR RN, (EEERRT G SR AL TR S
£, FEET20104F K3 T RIH AL (HIS: High Tech Strategy) 2020.
fEIXH, FIFHA AT AL, BRI IER AR Wh e &
AE T 38R RAGAMEAAE 2 10 Tk, OME AR5 s B4, T J5 /£ 20164F 1
REGretzE B, SBINR TSGR E . I Hia 76 3 SR E
dl, FEEIEES HE T4 05 ARENIZ . @E. RE. RESML
AT E. B SPRGERERIA AN R, (B8 E R 5 R Ry i
HAMHRHA. *

China - China’s rate of growth has been gradually diminishing. As a
reaction to the trend of reshoring being used by more developed coun-

tries, China has employed a strategy called “Made in China 2025" to

Japan - In 2016, Japan presented Society 5.0, a vision for the future
which consists of a civilized and expanded Fourth Industrial Revolution.
It is aimed at developing the economy with improved productivity and

evolve from a country of “mass manufacturing” into a country of “robust manufactur-
ing" by upgrading the standards of its manufacturing industry. With the goal of devel-
oping an efficient and integrated industrial sector and localizing its core components,
the country is planning to establish 40 institutes for innovation in manufacturing by
2025. In addition, it is working hard to have Chinese technologies adopted as the
international standard.*
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solving societal issues, such as the low birth rate, an aging population, and labor
force shortages, through the technologies of the Fourth Industrial Revolution like Al,
sensors, and network infrastructure. As a leading player in robots, sensors, and elec-
tronics, Japan can once again influence in the world market if these governmental
platforms are linked to companies owning these various technologies.
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* A Story about the Fourth Industrial Revolution that No One Told You, Kang Myung-Koo, Key Media, 2018
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FOCUS ON NOROO

From connection to togetherness -
And now, evolution

2019 NOROO Paint & Coatings VIP Exclusive Agencies-Invited Seminar

Amanin awhite robe stepped onto the stage atthe Grand Ballroom of LOTTE Hotel Jeju. His heart enraptured by the beat of the drum,
the man danced with his brush across the paper. The delicate lines of a small brush were complemented by the bold lines captured
with a brush too big for one hand, seemingly penned the word, “evolution,” a word passionately resonating with the heart and mind
of the audience. And so begun the 2019 NOROO Paint & Coatings VIP Exclusive Seminar.
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CONNECTION & TOGETHERNESS, PASSION & PARTNERSHIP

The calligrapher’s bold performance instantly called upon the eyes and ears of the audience to the
stage. Just following the performance, Kim Yong-kee, the Vice Chairman of NOROO Paint & Coat-
ings Co., Ltd., held the audience’s attention as he expressed his gratitude for all the hard work last
year and spoke about what it means to “evolve.” During the economic recession of 2018, amid the
costs of raw materials rose and economic growth declined, NOROO Paint & Coatings managed to
increase its sales volume. “This was thanks to all of your passion and partnership,” Vice Chairman
Kim added, as he thanked everyone. His resolute speech continued as he expressed, “Two years
ago, the theme of our seminar was connection, which was followed by last year’s theme of togeth-
emess. We decided for our 2019 theme to be “evolution,” to solidify our mindset geared toward
evolution upon the successful foundation we have built based on a shared connection and together-
ness. We vow to become a brand that establishes a connection while staying together during these
difficult times in order to evolve forward.” These words communicated an even stronger message
as board members and staff bowed in unison from the stage and across the entire room. Indebted to
the dedication and hard work of these people, the event continued with new product introduction,
followed by passionate cheers from the audience.
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GREEN 2019

The presenters for the new product, Senior Research Director, Kim Jae-hak, and Technology
Research Institute Assistant Manager, Jamie Jung, explained, “Last year's seminar allowed us
to explain that regulated eco-friendly products were trending. This year, however, is the year in
which the market paradigm will shift gears toward that of eco-friendly products. In response,
we focused our research on eco-friendly products.” They then went on to provide an explanation
about the changes to environmental regulations applied from 2019, as well as 14 new products.
Construction use-based products, including Soon & Soo’s Water Guard, Radon Guard, and the
Energy Saver Cool Warmer, all of which are ground-breaking water-based paints, received
much attention from the audience with their eco-friendliness and ability to create a safer living
space. Soon & Soo Water Guard features antifungal and antibacterial properties and can even
be painted over humid concrete spaces. Soon & Soo Radon Guard paints over all surfaces and
demonstrates superior elasticity that stands well against cracks on surfaces. If the inner layer
is painted with Soon & Soo Water Guard and the outer layer with Soon & Soo Radon Guard,
the occurrence of cancer-causing radon can bring about a reduction reaching over 20%. Energy
Saver Cool Warmer has thermal conductive micro-air particles that keeps the home cool in the
summer and warm in the winter. Soon & Soo 100 Plus, an upgraded version of the current Soon
& Soo 100, was introduced as the best indoor water-based product for its price. For slippery-pre-
vention paint, the eco-friendly, odorless, and easy-to-use EASY NON-SLIP was also introduced,
which as also requires being shaken prior to use.

Eco-friendliness was also a featured property in waterproofing materials, flooring, and primer for
metal pre-treatment. Moreover, not only can inner and middle layers be painted with a water-
based, elastic, and waterproof system, the system can now be painted on the outermost layer,
while minimizing heavy metals and odors. Eco Elastic Paint and Cleanthane are also newly im-
proved, following the environmental regulations with their MOCA-free floor materials, abrasion
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durability as a waterproofing material, durability, and alike. The automobile use-based, com-
pleted version of Water-Q was introduced as the Water-Q FULL SERIES. This is an eco-friendly
paint system for maintenance that has been prepared for the regulation of VOCs that will begin
from 2022, and it comes in various colors despite the fact that it is water-based. Furthermore,
the company plans increase development of putty products, a relatively weak sector of the com-
pany, with HiQ Anyone Putty, featuring an effectively drying formula that is abrasion-resistant
and minimizes air bubbles.

2019, EVOLVING FORWARD WITH BOLD NEW PRODUCTS

Time flew by at the seminar with the introduction of innovative and newly-improved products.
The speaker for the second half of the event, Yoo In-kyung, who spoke on “Promises to Myself
for New Evolution,” expressed that she was so amazed by how diverse the world of paint is,
something she had not been familiar with prior to that day.

The Marketing Department, who had prepared this event, remarked, “NOROO Paint & Coatings
produces products that value our customers and offer technological and color features that they
can trust and use. The VIP Exclusive Seminar is a place for the company and VIPs to partake in
a discussion centered around new products and information while sharing strategic benefits.”
Moreover, Representative Director, Jin Myung-ho, emphasized, “NOROO Paint & Coatings op-
erating with VIP business partners based on our technical capabilities and trust will not only
ensure our competitive edge in the long term, but also discuss with the VIPs to gain a competi-
tive edge in regional markets for us to truly evolve forward.” The new products introduced at
seminars every year prove that the sky is the limit for technological development, while amid
the striving efforts the company has exhibited over 2018, as well as that which was dedicated
toward new product development, we are anticipating are very fruitful year head.
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HIGH FIVE

Creating a Safer Space.
- NOROO Paint & Coatings is here to help!

NORQO Paint & Coatings Co., Ltd.
Deputy General Manager of Construction Technology Department 1, Ahn Yoon-soo

The growing problem of particulate matter has gone beyond that of mere concern, but rather become the source of
fear. We make an effort to stay indoors as much as possible, yet it's not even safe indoors, either. Sealing all the doors
and windows closed doesn't provide any guarantees as particulate matter finds its way into our homes. Not only that,
according to field experts, the VOCs and Radon found in furniture and construction materials contribute to the air
quality indoors, possibly becoming more harmful than that of air quality outdoors. So then, how can we create a safer
space? Well, NORQOO Paint & Coatings is here to help.
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Concerns regarding the air quality at home began to arise far before particulate matter became
an issue. They actually began from the Sick Building Syndrome (SBS). SBS is a medical condition
caused by chemical materials that circulate indoors. It is widely known that VOCs, such as form-
aldehyde and toluene, which are found in construction materials of buildings, as well as pollut-
ants like Radon, can be released into the air, leading to asthma, atopic skin diseases, cancer and
other respiratory illnesses. Although many were aware that this is an issue, nothing much has
changed. New houses and apartments are still built with construction materials that release
harmful chemicals into the air. To get rid of these chemicals, residents are waging a war against
them by doing bake-outs, ventilating the place, using air purifiers and alike. In the midst of it
all, particulate matter has now become a serious matter weighing down on the public’s mind.
\What is then needed to improve upon this situation? If we paint indoors with an indoor finisher,
would we be able to at least form some sort of a line of defense? This topic, itself, served as
the very research topic for Ahn Yoon-soo of NOROO Paint & Coatings’ Construction Technology
Department, as he conducted research and experiments looking into the matter. This eventually
led to the future release of Pantone AirFresh Paintin 2018, followed by Soon & Soo Water Guard
and Radon Guard of this year.
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PAINT, THE FINAL LINE OF DEFENSE

According to Korea Conformity Laboratories (KCL) research results, Pan-
tone AirFresh can absorb formaldehyde 11 times better than regular wa-
ter-based paint. The product has acquired certifications relating to both
outstanding eco-friendly and antimicrobial properties, leading approval
from the Ministry of Land, Infrastructure and Transport as efficiently ab-
sorbent paint recommended when building health-friendly homes. How
is it possible for paint to improve upon air quality by adsorbing chemical
materials?

Deputy General Manager Ahn explained, “Pantone AirFresh Paint has a
special nano pore-sized stoma and van der Waals force, a force that at-
tracts molecules together that enables it to absorb low-weight molecules,
like ammonia, and even break down formaldehyde, ultimately utilizing
physical adsorption and chemical reactive properties.”

Pantone AirFresh eliminates harmful chemicals in the air, while the newly-
launched Soon & Soo Water Guard and Radon Guard help prevent their
release. He added, “Soon & Soo Water Guard paints well, even in humid
conditions. It dries efficiently and even has antibacterial and antifungal
features. Bacteria and fungi live on walls and float around in the air, but
this product prevents that.” Moreover, Soon & Soo Radon Guard prevents
the emission of radon, a chemical often referred to as a “silent killer.”
“Radon is a natural radioactive material that is colorless, odorless, and
tasteless. It is a grade 1 carcinogen causing lung cancer if inhaled for
a long period of time. Recently, radon has been discovered in not only
construction materials, but also in mattresses and marbles, causing a stir
among the people. Radon is also found in all corners of our daily lives,
indicating a clear need to alleviate this issue. The radon gas emission
rate is high in cracks of concrete, cement mortars, and plastered walls,
but Soon & Soo Radon Guard is high in elasticity that allows it to be able
to fight against these cracks, effectively lowering the radon gas emission
rate. The high elasticity also prevents the product from cracking, even dur-
ing cold winter weather.”

All three products developed by Deputy General Manager Ahn improve
air quality and eliminate harmful chemicals, creating a safety net indoors.
The products have made great contributions to making a safe indoor space
for people. In this sense, NOROO Paint & Coatings is the ultimate line of
defense against bad indoor air quality.

NOROO PAINT & COATINGS, CREATING CLEANER AIR

To develop these products, Deputy General Manager Ahn has been in
touch with social issues and collected data over the long term, going
back and forth between researching and experimentation. Functional
paint takes a longer time to develop than other products. From following
the global environmental policy and technology trends, selecting safety-
approved materials and following the strict national regulations, NOROO
Paint & Coatings offers products that are functionally superior to imported
brands. He went on to explain, “We are inventing new paint products
that go beyond being simply odorless and eco-friendly paint, without the
use of harmful chemicals, and can go on to provide an effective means
for bettering the environment.” Amid continuous efforts toward product
development, NORQOO Painting & Coatings delivers eco-friendly products
that enable us to breathe fresher air, creating a safer space around us.
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NOROO HOSTS GENERAL, REGULARLY-SCHEDULED MEETING FOR SHAREHOLDERS
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NOROO PAINT & COATINGS RECEIVES THE ENVIRONMENTAL SERVICES AWARD
FROM THE UNITED ALLIANCE OF ANYANG ENVIRONMENTAL ORGANIZATION

NOROO Holdings Co., Ltd.
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NOROO HOSTS GENERAL, REGULARLY-SCHEDULED MEETING

FOR SHAREHOLDERS

On March 21, NOROO Holdings held their 73rd general meeting for share-
holders and NOROO Paint & Coatings held their 13th general meeting for
shareholders at NOROO Anyang Welfare Center, with both shareholders and
employees in attendance. At this meeting, each company presented their op-
erating revenue and net profit for each term of the 2018 business year, as well
as performance records of subsidiary companies and equity method invest-
ment companies, including a consolidated statement of profits and losses
detailing the sales and net profit for each term. Furthermore, the balance
sheets and income statements detailing the performance of each company
were approved and dividends for ordinary shares and preferred stocks in the
surplus appropriation statement (draft) were approved respectively.
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NOROO Paint & Coatings Co., Ltd.
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NOROO PAINT & COATINGS RECEIVES THE ENVIRONMENTAL
SERVICES AWARD FROM THE UNITED ALLIANCE OF

ANYANG ENVIRONMENTAL ORGANIZATION

The 21st Environmental Services Awards Ceremony took place on February
22, with members of the Gyeonggi Province and Anyang-si councils and lead-
ers of different environmental organizations in attendance. The event was co-
hosted by the United Alliance of Anyang Environmental Organizations and the
Gyeonggi Institute of Environmental Issues. This event was organized to initi-
ate environmental movements and raise citizens" environmental awareness
by supporting excellent environmental organizations. Each year, two NGO's,
one from the social environment category and one from the industrial envi-
ronment category, are selected to receive the Environmental Services Award
of the Year. NOROO Paint & Coatings received the award in the industrial
environment category, being recognized for their cleaning activities along the
Anyangcheon Stream, as well as many other initiatives to preserve the envi-
ronment in the region and to coexist with local communities. Park Yeon-soo,
the Chairperson of the Labor Union, attended the ceremony to receive the
medal and the plaque. The President of the United Alliance of Anyang Envi-
ronmental Organizations said, “Just as the awarded organizations have been
doing, let's continue to protect the environment with a heart full of dedica-
tion and service.” NOROO Paint & Coatings plans to continue making various
social contributions to protect the local environment.
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THE 2019 PRAYER RITUAL TAKES PLACE TO PRAY FOR A DISASTER-FREE YEAR
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THE 2019 PRAYER RITUAL TAKES PLACE TO PRAY FOR

A DISASTER-FREE YEAR

On March 9, approximately 300 NOROO employees attended a prayer ritual
at Surisan Mountain in Anyang where they prayed for a disaster-free year.
Thanks to the clear skies and low levels of particulate matter in the air, the
NOROO employees bonded with one another while hiking and hoped for a
disaster-free 2019, The head of the ESQM Department read the New Year's
resolution of hopes for safety and caution. Jin Myung-ho, the CEO of NOROO
Paint & Coatings, said “In 2019, let us achieve our business goals for the
year and grow as a global corporation that can lead the global market.” Lee
Han-bok, the Vice Chairman of NOROO Coil Coatings, added, “Although the
business field is becoming more difficult these days, and it seems that it will
stay in this state for the whole year, let’s use this time as a chance to stand as
one and create our own opportunity.” Soorisan Mountain, which is where the
prayer ritual takes place every year, was named Soorisan because the moun-
tain takes the form of a soaring eagle. As the NOROO employees climbed this
mountain, they prayed that this year will not only be safe, but also a year in
which NOROO can soar like an eagle.
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SEOUL NATIONAL UNIVERSITY IS PAINTED WITH

PANTONE'S COLOR OF THE YEAR

NORQO Paint & Coatings painted the new engineering building at Seoul Na-
tional University with Pantone’s color of the year, PANTONE 16-1546 Living
Coral. Living Coral, which is the color of coral reefs, is a bright orange with
a hint of golden sunlight that not only gives warmth and comfort, but also
stimulates minds to become more active, encouraging people to actively in-
teract with one another. In this day and age when online social networking
is fully driving changes in the offline world, Living Coral delivers a message
of connection and immersion experience. The color also calls attention to
coral reefs, which in turn raises awareness of the rapidly deteriorating global
environment.

Living Coral is the fifth color that is being used to paint the school, after the
Marsala color, which was used in 2015. By painting the second floor with Pan-
tone’s 2018 color, then the first floor with Living Coral, NOROO demonstrates
the change in color trends over time. Moreover, NOROO installed signs on
the wall that introduces each color, NOROO Paint & Coatings, and Pantone,
attracting the attention of many passersby. Every year, the main walls at the
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SEOUL NATIONAL UNIVERSITY IS PAINTED WITH PANTONE'S COLOR OF THE YEAR

2019 “COVER ALL" COLOR BOOK IS RELEASED

entrance of the new engineering building at Seoul National University are
painted with Pantone’s Color of the Year. This not only conveys the color
sense of NOROO Paint & Coatings, but it also acts as an advertisement for
the diverse colors available at NOROO Paint & Coatings.
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2019 “COVER ALL" COLOR BOOK IS RELEASED

NOROO Paint & Coatings has published the “COVER ALL" paint color book
with newly updated colors, which was then distributed to paint shops
throughout Korea. The newly-published “COVER ALL" color book contains
1,512 colors in total, based on the different colors that were popular each
year. The publication is intended to make color selection more efficient and
easier for designers, painters, and consumers.

The color book displays several color categories: bright-toned Off White (WT)
that are used as a main colors, Monochrome that plays with brightness using
shades of grey, Chic Neutral & Accent Neutral that shows the differences be-
tween low-chroma colors, Moderate Feather/Punch that is higher in chroma

than Neutral and is warm and bright, Bright Crush that is sharp, gorgeous, and
is high in both brightness and chroma, Vivid Surprise that is high in chroma
and similar to prime colors, as well as Deep Black that leaves a gentle impres-
sion with its low chroma and intense mixed colors. This type of color categori-
zation increases the usefulness of the book by allowing readers to see colors
depending on different atmospheres at just one glance.

In 2011, NOROO Paint & Coatings signed a strategic cooperative agreement
with the global color standard-setting company, Pantone, and has been pro-
ducing 2,300 Pantone paint colors since. NOROO Paint & Coatings is the only
company that meets the strict standards of Pantone and produces superior
results that meet the needs of both interior designers and consumers.

An official from NOROO Paint & Coatings described that, “The ‘COVER ALL
color book, which is produced based on NOROO Paint & Coatings” excellent
color-making skills for painting cities and homes, will be highly useful. Con-
sumers will be able to find the exact paint color they want at any shop selling
NORQO Paint & Coatings products.”
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THE THAILAND BOARD OF INVESTMENT AND A GROUP OF BUSINESS
DELEGATES TO VISIT THE KIBAN'S R&D CENTER
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Agricultural Corporation THE KIBAN Co., Ltd.

RUABEATHE KIBAN

THE THAILAND BOARD OF INVESTMENT AND A GROUP OF
BUSINESS DELEGATES TO VISIT THE KIBAN'S R&D CENTER

On February 26, a team composed of corporate officials from the Thailand
Investment Corporation visited THE KIBAN's Anseong R&D Center. In 2018,
THE KIBAN established a corporate R&D Center in Chiang Mai, Thailand, and
the center has been actively contributing to research since. The team visited
to benchmark THE KIBAN's developed technologies. The Thailand Investment
Corporation’s team first heard about how THE KIBAN was established, its pro-
cesses, objectives, development, motivation, and plans for the future. Next,
the team visited facilities within the center, such as the biotechnology center,
seed manufacturing center, breeding house, etc. After their visit, the team
expressed that it had been a memorable visit, adding that they “are excited
to see how THE KIBAN will grow in the future.” They also thanked THE KIBAN
for establishing the R&D Center in Chiang Mai.

The Director of THE KIBAN R&D responded by saying, “It is a pleasure to
have you visit here,” adding that he “hopes that the Thailand Investment
Corporation team will continue to support the R&D Center in Chiang Mai.”

THE KIBAN plans to continue branching out to different regions and countries
through cooperation with national bodies and corporations, as well as to con-
tribute to local development.
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GIMJE MEISTER HIGH SCHOOL AGRICULTURAL SCIENCE HOSTS

A TEACHERS' CONFERENCE

On February 19, THE KIBAN invited teachers from Gimje Meister High School
Agricultural Science to the Anseong R&D Center to attend a teachers’ confer-
ence on agricultural science. Gimje Meister High School Agricultural Science
was established in 1951 and has played a role at the center of agricultural
education in Jeollabuk-do Province. In 2017, the school was renamed as a
Meister Vocational High School that fosters interest in students for becoming
future workers in the agricultural field by training these students in the seed
industry and on the latest agricultural technologies.

This conference was hosted so that teachers could directly experience the
agricultural industry themselves, and in turn, be able to teach their students in
a way they can understand. The conference was held over three days during
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GIMJE MEISTER HIGH SCHOOL AGRICULTURAL SCIENCE HOSTS
ATEACHERS' CONFERENCE

A GAME OF YUT IN CELEBRATION OF 2019'S FIRST FULL MOON OF
THE LUNAR CALENDAR

which the participating teachers explored the facilities, were introduced to
on-site crossbreeding, and more. After the conference, teachers commented
that, “In the short period of three days, we saw the bright future of the agri-
cultural industry. We also learned about how much effort and dedication goes
into running the industry. When we teach our students in the future, we will
try to teach them more practical skills and foster in students the momentum
for becoming leaders of tomorrow.”
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A GAME OF YUT IN CELEBRATION OF 2019°S

FIRST FULL MOON OF THE LUNAR CALENDAR

On February 19, all employees of THE KIBAN Anseong R&D Center gathered
to celebrate the Day of the First Full Moon of the lunar calendar by playing
a game of yut. The first full moon is on the 15th day of the New Year on the
lunar calendar and it is traditionally a significant day in Korean culture, as the
country was founded on agriculture. Traditionally speaking, it is as important
as New Year's Day on the Gregorian calendar. Such is why traditional cer-
emonies take place on this day to wish for wellness and abundance in the

new year. THE KIBAN annually hosts festivities to continue the unique Korean
traditional customs, as an agricultural corporation, to promote the company’s
future growth and to encourage bonding between employees. This year, em-
ployees shared rice cakes and other snacks, and formed their own teams to
participate in a game of yut, truly celebrating the day of the First Full Moon.
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This photo of the VIP's was taken at the entrance to the Grand Ballroom
of the Lotte Hotel Jeju, where the 2019 NOROO Paint & Coatings VIP
Exclusive Seminar was held. Thank you to all the VIP's and their energetic
expressions for being featured in this photo for our theme of the year,
“Takeoff!”

TEATF2019  NOROOIRAIVIPRRL JEBFst 22 (157 MM o) AP 5 KB 4= 7
N T IR R A L8N, /BRI S 12 AR KR —
—FEA T3

This is the bright appearance of the new How Hom Interior Store located
in Eulji-ro, Seoul. HowHom Interior, which has been designing colors for
interiors, has now expanded to provide living construction services to
convey the beauty of color and give the convenience of living to more
customers, through this store.
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