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1. The emergence of the 4th Industrial Revolution

and Action Strategies




The Fou rth I nd u Stri al ReVOIUti On 1. The emergence of the 4th Industrial Revolution

and Action Strategies

® Davos Forum, The Future of Job, 2016

=> The era of technological convergence in which the boundaries of physical, digital, biological spaces
based on the digital revolution(the Third) are diluted

Low growth rate of global economy Global declining productivity
Needs for New growth engine

oo "
Intensifying the countries competition of the Fourth Industrial Revolution for initiative

«conovic “Evolution into a more connected and intelligent society”
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The Fou rth I nd u Stri al ReVOIUti On 1. The emergence of the 4th Industrial Revolution

and Action Strategies

* Meaning - A technological revolution in which the boundaries of digital, biology, physics,
etc. are eliminated and merged based on the 3rd Industrial Revolution

e Characteristics : Differentiated from the 3rd Revolution in terms of speed, scope and influence

[Development phase of industrial revolution] [World Economic Forurm]

4th Industrial Revolution
(2015~)

1st Industrial Revoluti 2nd Industrial Revolution 3rd Industrial Revolution
(18C) (19~20C) (The late 20C)

[Automation] - Labor [Digital] - electronic device [Convergence]

= Cyber physical system

= Division of labor
= Electricity

= Information technology
=-automation production

» Breakthrough technological progress at a rapid pace that humankind has naver experienced

Scope »» Major reorganization of Disruptive Technology in all industries in each country

@ SIEICEURINEHE > Expect a big change in the system as a whole, including production, management, governance
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Major teChnOIOgy Of 4th |ndUStria| RGVOlution 1. The emergence of the 4th Industrial Revolution

and Action Strategies

¢ In the 4th Industrial Revolution, the emergence of 3D printing,
Internet of things, biotechnology and creation of new technology
through convergence of related technologies

Robotics
Internet of Applying biological structure to handle
Things \\\ @ various fields of work
Real-time data network -

(sensor attached to object) 3D printing
Mutual information exchange - : ,
\ B Techniques to make things along

3-dimensional schematics
' p ex) Small Medical Implant
Large-scale wind power generator
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4th IndUStrial RGVOlution lndex by Country 1. The emergence of the 4th Industrial Revolution

and Action Strategies

* Major factors for the successful promotion of the 4th Industrial Revolution
and evaluation of applicability by country

Labor market &l lovel Education g Jevel Legal

Rank  Country =g ibiity system otection ~ 1°t@!
1 Swiss 1 4 1 4.0 6.75 3.4
5 | USA 4 6 4 14,0 23,00 102
f2 | Japan 21 21 5 12.0 18,00 15.4
13 | Germany 28 17 6 9.5 18.75 15.9
% | Korea 8 % 19 2.0 62.25 45
28 | China 37 68 31 5.5 64,25 55.6

[UBS, (Extreme Automation and Connectivity : The global, regional and Investment implications of the Fourth Industrial Revolution, Jan, 2016)]




StrUCturaI Change in 4th IndUStriaI ReVOIUtion 1. The emergence of the 4th Industrial Revolution

1

2

performance

4

and Action Strategies

Industry
growth
potential

The growth of the industry related to the 4th Industrial Revolution
increased relative to other industries

Corporate

The 4th Industrial Revolution-related company performance increased
(USA, Germany, China, Japan)

Corporate
ecosystem

The entry and exit of new technologies, services and ideas
related to the 4th Industrial Revolution are dynamic

Industrial

structure

Rapid growth of industry related to 4th Industrial Revolution




Strategies in 4th IndUStriaI ReVOIUtion 1. The emergence of the 4th Industrial Revolution

and Action Strategies

Leading the 4th Industry Revolution with private leadership
with advanced technology and funding capabilities

Striving to improve the competitiveness of manufacturing power
by leading the industry 4.0

Leading change through the nation’s overall response to the
4th Industrial Revolution

Focus on enhancing manufacturing innovation capability through
promotion of Chinese 4.0
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2. Future social prospect

and science & technology policy




Future SOCiaI prOSpeCtS and issues 2. Future social prospect and science

& technology policy

Scouclititr):a/ Low fertility, aging population and broadening social polarization

= Science/

Technology Development of creative technology and advanced science technology

Rapid growth of emerging countries, Intensifying competition
between countries and enterprises due to the elimination of
trade barriers due to globalization and openness

Economy/
Industry

= ()78  Increasing demand for renewable and alternative energy due to
SWIONIENY  increased environmental issues such as energy and climate change

- New security issues arise due to population growth, technological
|P Otl'lttl(t:'S/ development, and climate change
il  Increasing social chaos due to unspecified terrorism
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& technology policy

SCience & TeChn()logy POIicy Trends 2. Future social prospect and science

Science & Technology Policy plays a role as a part
of bureaucratic economic growth and innovation plan

Concentration of national energy and safety management
after the East Japan earthquake in 2011

Recently, R&D investment has expanded rapidly both by
the government and the private sector, maintaining
the world s second largest investment in 2014

Horizon 2020 supports employment, growth, climate change,
and industrial competitiveness

Expansion of budgets for ICT-based innovation and
technology—based Start-Up support, and intensive investment of 67%
In 2016, budget for space, nuclear power and smart city
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Major SCience & TeChn0|ogy POIicy in Korea 2. Future social prospect and science

& technology policy

2> 1st government R&D mid and long term investment strategy

« |dentify key areas suitable for investment environment and technology

@

capacity and enhance efficiency of R&D

Fied g Rariae

Focus + Software * New drug « Energy « Carbone- + Production * Food + Space « Transportation « Climate

+ Contents + Medical storage  Nano material technique <+ Animal « Satellite * Infra—- + Atmosphere
a"ea « loT appliances  * Renewable  « Metal « Robotics husbandry structures  + Prediction
energy

2> Supporting expansion of budget investment to promote 19 future engine

 Establishing a direction for promoting customized investment strategies,
stimulating private investment, and promoting national interest to create
future growth engines for early performance
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Major SCience & TeChnOIOQy POlicy in Korea 2. Future social prospect and science

& technology policy

>> The TOP 10 future promising technology [KISTEP]

¢ Selected 10 emerging technologies compared to the 4th Industrial Revolution

¢ Establishing science and technology strategy to lead quality of life, economic
and social development

qa’

Big data
Detection
Prevention

h Security for

online/mobile

Mental health
Treatment tech

loE technology Virtual reality

Social Robot




3. Direction of Infrastructure and Transportation area




Progress Direction

3. Direction of Infrastructure and Transportation area

Global R&D leader Creating the Future Value of Infrastructure & Transportation

Strategic R&D Strengthen R&D of Expansion the
Basic direct investment national diminution creative/challengeable
asic direction P arowth engines for social problem R&D assistance for

resolution innovative produciton

Lead of Realization of Innovation of
innovative economy national happiness science technology

National key
investment
direction

Enhancing
in the quality of life,
Realization of
security society,
Preparation of
sustainable future

Expansion of
basic/fusion R&D,
Strengthen of R&D infra,
Strengthen of open-type
research capability

Strengthen of R&D role,
New industries promotion
of future,
Promotion & diffusion of
research performance
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R&D strategy for future society response

Fast-Follower
(the present)

(2]

Intensified of
global competition

Strengthening market

competitiveness

Strengthen competitiveness of Land &
Transportation tech. to take advantage
in global market

R&D for creation of
Infrastructure & Transportation
new industries

3. Direction of Infrastructure and Transportation area

Promotion, development and support of
1 new growth engine in Land&Transportation

Science&Tech. t0 aetivel R
innovation area 10 actively cope witn tuture cnange

Dominating future ‘

tech. in advance
B —

First-Mover
(2020~ )

Population, climate
terrorism

\

Enhancing the
quality of life

Creation of a safe living environment from disasters and accidents
Implementing low carbon and clean energy society
Contribution to improvement of life style and welfare




Response strategy (1)

3. Direction of Infrastructure and Transportation area

2> Domination of the future technology in advance

* In the global economic recession, the existing Infrastructure & Transportation technology
is merging with advanced technology and expanding into new industries

» Creation of high value added by utilizing ICT advanced technology

>> Agenda

* Securing future growth engine through technological convergence and innovation

»|CT convergence construction, | Seecion o kng-em e ety (200) IR ..o o1 Trercpotation RD Pien (1) |
Growth of high value added future Py e ey

, 9 - ccCCECCEEEEEEE) ‘ Gobe

construction market -

» Construct real-time active land o NP e Y o, | 85 o
spatial information = e R

al B ilding of safe || © Allandand Space
“'Om nver '9" © Automated infra-management

» Autonomous vehicle, Construct Infrastructure g&, o Pl e
. . emunwmy === wellare for life @ Smart railway system
for intelligent transport systems 5




Response strategy (2)

3. Direction of Infrastructure and Transportation area

»> Strengthen market competitiveness

* Decrease in overseas construction orders and increase technology gap with
top technology countries, despite of land & transportation market increasing

» Qverseas construction orders decrease form $66 billion in 2014 to $46.1 billion in 2015
» Technology level of Korea is 78.7% of U.S. level

>> Agenda

 (Creating high value added technology and localization of core technology
by strengthening market competitiveness and expansion into oversea markets

» Secure high value added technology for
Seawater Desalination Plants

Technology level of Infrastructure & Transportation area
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Response strategy (3)

3. Direction of Infrastructure and Transportation area

2> Improvement the quality of life

* Increased demand for quality of life from Environmental pollution and
intensifying competition

» Increase risk of social disaster and
maintaining the people anxiety for disaster due to climate change

2> Agenda

* Resolve inconveniences and risks in living space,
Provide technology to increase the convenience of people life

 Prediction and prevention of damage caused by disasters,
Protecting life and property through systematic response

» Urban problem solving through smart city
building technology

» |oT-based intelligent infrastructure maintenance
technology




Land & Transportation R&D Strategy

3. Direction of Infrastructure and Transportation area

> Strategy of R&D for Global Mega-trend

Fundamental review Main issue of R&D Confrontational strategy

Science/ Manufacture revolution by Convergence & Domination of the future

10 technology development (Al, 3D=printing, etc) Develop innovative technology technology in advance
Economy/ Importance expansion of competitiveness r Strengthen

Ir¥dustry and productivity & Globafi)zation Securement of technology competitiveness market comgetitiven ass

Society/

oy Welfare cost increasing due to infra-life gap Mega-city and dersiication of space usage

for quality in life style
Environment/ Increasing the life-desire ~ Increasing damand of ImprO\(ement
Ecology due to environment pollution eco-friend & high efficiency technology the quality of life

Policy/ Conflicting the class : .
! Gl / National security issue of disaster Preemptive safety management of the issue

Need a response strategy for future society

MOLIT Selection of 7 New Business for leading business promotion

KAIA Promotion the key project based on selection and concentration
in preparation for future society

KAIA M e
. Korea Agency for
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New growth engine business

3. Direction of Infrastructure and Transportation area

>> Selection the 7 new business of Land & Transportation
for the promotion of leading industry

Autonomous vehicle

Drone

* Establishing test operation standards,
* Experimental city composition, Safety evaluation R&D

* 5rage sphere(Busan, Daegu,
* C-ITS Pilot service, GPS Improved accuracy

etc.), 15 business operators

* Long-term operation permission
of business establishment of
safety confirmation

* One stop treatment of flight

Smart City

* Expansion of U-City center

information cooperation approval work
+ Civic Experience Service
REITs Zero energy building

* Improvement of criteria for listing
requirements, tax system and
fund support promotion

* Increase in size and support overseas
expansion

Spatial Information

* Promotion of housing complex
model project

* Preparation of trading model of
Greenhouse gas emission right

Seawater desalination

* Developed 3D map of unmanned mobile * ImHea Industrial Complex

* Construction of portal for integration of Leading Business
national space information * UAE Collaborative Research /
Demonstration Project

i
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Key project of R&D

3. Direction of Infrastructure and Transportation area

>> Promotion the key project in preparation for future society
/new industry

Autonomous vehicle

Autonomous aircraft

* Support for the commercialization of autonomous
vehicles, road-related environmental awareness,

e T ! * Urgent development of communication,
positioning, situation judgment, vehicle control technology

control, certification and surveillance
related technologies for integrated

Smart City safety navigation
*  SmartCity to diversify overseas Smart home

construction market -
- Diversify overseas construction market * Development of artificial intelligent

smart home technology that
Smart construction . integrates energy / residential
y P roie Ct environment / water management

* ICT, and loT, the development of & ] service required in house

technology for strengthening the

efficiency of the construction

industry, Robot / Big data related

technology required

Spatial Information

Seawater desalination * Establishment and development of

* Internationaljoint research and pilot project high—precision spatial information
with UAE for new industries

* Low energy reverse osmosis system

i
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Investment by sector of R&D in 2017 (Korea)

3. Direction of Infrastructure and Transportation area

> Land & infrastructure 1.63 billion $ (40%), Transportation 1.65 billion $ (40%),
Infrastructure 0.8 billion $ (20%)

* Budget Status

- Support for performance National
ufilization I strategy
Basaateh | Operational
Planning 41 || [ Support 34

LT Palicy
Regional 82 A LS research 18

Specialization technology

Civil helicopter

10

Unmanned
vehicle

\ 474 billion won

6.3% increase(2017)

P N

446 billion won
(2016)

Urban architecture

3112

Resource allocation by business(unit: %)

146
-14.7 e
-38.0
-3.5 ™
-5.8 ==
-0.7 ¢
-0.7 1
-30 =
Plant

Urban architecture

Residential
environment

National land space
Information

Transportation logistics
Railway technology
Unmanned vehicle

Civil helicopter

Commercialization
support

National strategy
Operational Suppart

Construction Technology
Water management

Aviation safety technology
Facilitated research

Regional Specialization Project
Research Planning

Support for performance utilization ——
= = /// ™~
Policy research

E— 36.9 / [Seawater desalination] \
»138 [Smart construction]
— 30.2 [Smart home] Intensive
75 [National land space Informat jr,yestment
[Autonomous vehicle]

\
\

I 50 \

- 56 \
B Net increase
® Net increase
m34

® Net increase
® Net increase

Growth rate(unit: %)
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4. Conclusion




Infrastructure & Transportation R&D to create future growth engine

4. Conclusion

( As the 4th Industrial Revolution ) (The role of science and tec:hnologyw ( A new growth engine of nation ]
leads to the Hyper-connected era will be emphasized to cope with in the rapidly changing paradigm,
where all things are connected, the low growth rate, declining changing the positioning and
the need for intelligence information  productivity of the global economy, establishment the governance
remarkably increases due to the the 4th Industrial Revolution and system
technology convergence and urbanization

acceleration of technology evolution

The Infrastructure and Transportation R&D secures infrastructure technology to enhance the quality

of life of the people by convergence of related technologies through the 4th Industrial Revolution
Kﬁ\ﬁ% st D
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