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GDP

A One of the fastest-grown countries
A 11th by nominal GDP
A 13t by GDP based on Purchasing Power Parity
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GDP Growith

AReal GDP Growth: (06013)2.9% Y (61%¥) 80623 W) 18)29%E5] a.
A(617) The highest growth among count &20amnsllionpopulationU
2014 GDP 6015/ 0616/ 617

40 (Nominal) (Nominal)

2017 GDP Growth (%) #1 — #1 —

3.5 #2 ] #2 L

3o > 31 #3 e #3 L

30 #4 _— #4 _—

23 23 - 2.5 o == # ==

#6 il #6 ———

1, 18 18 2.0 #1 =3 #1 il

15 #8 il #8 <>

15 #9 2 #9 (N |

#10 = #10 i+l

10 #11 (B #11 ..,

05 #12 o] / #12 -

#13 K #13 ealfd

0.0 #14 _ #14 _

g \’OQ%QQ«"’Q(Z @boi&@i%‘i@«@?’&(p@& o = e s | W

b .{\'Q
\5&@ O

Ikotra 6 Inyest (@)

KOREA



Topl@ Expast OO0t ses

Export Growth (%)
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Exportt

AInN2017 Kor e a Gsrged bydal5.8%tsa record $573.7 billion from a year earlier

A In 2018 the cumulative volume of exports from January to October rose 6.4%
compared with the same period a year earlier to $505.3 billion and exports to EU rose
3.1% to $45.3 billion
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Top Expart itk s

A In 2017 the record-high export was driven by a significant growth in semiconductor exports,
which soared by 57.4% to $97.7 billion due to the high demand for memory chips

A As of Oct. 2018, Semiconductor(+22.2%), General Machinery(+51.7%), Automobiles(+35.7%),
Petrochemicals(+42.9%), Ships(-55.0%), Wireless Communication Devices(-18.2%),
Steel(+22.2%), Petroleum Products(+75.5%), Automotive Parts(+36.9%), Displays(-7.9%),
Textile(+30.4%), Home Appliances(+5.6%), Computers(+3.4%)

78.2% of Exports

Semiconductor
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Automobiles
Petrochemicals
Ships

Wireless Communication Devices
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Inmpartk t

A In 2017 brisk domestic production and exports of Korea helped drive up its imports by 17.8%
to $478.4 billion

A In 2018 the cumulative volume of imports from January to October rose 13.0% compared with
the same period a year earlier to $444.1 billion and imports to EU rose 11.7% to $20.3 billion
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Top Impoot-tiétesns

A In 2017 inbound shipments of capital goods increased by 33.2% as imports of semiconductor
manufacturing equipment more than doubled
A And imports of commodities and intermediary goods expanded by 32.9% and 11.9% respectively

- Amount Growth
(% billion) (%)

Semiconductor 41.2 12.5
Semiconductor Manufacturing Equipment 19.3 120.4
Petroleum Products 15.1 26.0
Wireless Communication Devices 13.3 0.4
Computers 11.7 19.4
Automobiles 10.9 4.1
Fine Chemicals 9.9 21.9
Textile 9.2 7.9
Steel Plate 7.9 13.4
Measurement and Analysis Instruments 7.3 10.4
Agricultural chemicals and Pharmaceuticals 6.8 2.5
Industrial electric devices 6.6 145
Aluminum 6.4 19.2
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Facts & A Innovation

A Business Environment

Figures A FTA Network
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A The most innovative country for 3 consecutive years
A 1stin Manufacturing value-added and Tertiary efficiency
A 2ndin R&D intensity and Patent activity

Bloomberg Global Innovation Index

Rank County ot score. A
1

1 South Korea 91.3

2 Germany 855 Patent activity Productivity

3 Sweden 85.2

4 Japan 85.1

5 Switzerland 85.0

6 Singapore 84.5 Tertiary efficiency High-tech density
7 Finland 83.8

8 United States 82.8

9 Denmark 81.4 Manufacturin Researcher

10 France 80.4 value-added concentration

R&D intensity : Research and development expenditure, as % of GDP

Manufacturing value-added : MVA, as % of GDP and per capita

Productivity : GDP per employed person age 15+ and 3Y improvement

High-tech density : Number of domestically domiciled high-tech public companies, as % of domestic publicly listed companiesandas a share of
public high-tech companies

Tertiary efficiency : Total enroliment in tertiary education, regardless of age, as % of the post-secondary cohort; % of labor force with tertiary degrees; annual
new science and engineering graduates as % of total tertiary graduates and as % of the labor force

Researcher concentration : Professionals, including postgraduate Ph.D. students, engaged in R&D per million population

Patent activity : Resident patent filings per million population and per $100 billion GDP; Patent grants as a share of world total

13

worl ddéds t

INVEST @

KOREA



SHs §r

which is very spontaneous, which Is very open for any new technology. And

comparing this with other regions, this is very supporting, that you can work
dmuhqgnml/ dms - s

Business Envit@ammest

rn
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= : hm sghr
E 5 _ ‘ (Markus Stehle, Co-CEQ Mando -Hella Electronics Corp.)

A 5t easiest country for doing business among 190countries

New Zealand
Singapore
Denmark

Hong Kong
Korea

Norway

United Kingdom
United States
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Sweden

[ERN
o

Macedonia
* DTF: Distance to frontier

(Source: World Bank)

Ikotra

87.01
85.05
84.87
84.21
84.07
82.82
82.74
82.45
82.13
81.74

Starting a business(11)

0
Dealing with

Resolving insolvency(4) ] )
construction permits(31)

Trading across

Getting electricity(1
borders(32) g Y

Enforcing contracts(1) Registering property(39)

Paying taxes(23) Getting credit(44)

Protecting minority

investors(13)
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FTA Netwmarkk

SToray Advanced Materials is going to put carbon fiber from its Gumi plant on
the markets of Europe and the United States, where aircraft are produced.
Toray Advanced Materials has a 20 -percent price competitiveness now with the

U.S. and EU FTAs in effect s
(Lee Young-kwan, President, Toray Advanced Materials Korea)

AFTAs with the worldoés three [ onomi ¢

73% : -

mmmm |n effect
Concluded

Under negotiation
BN uUnder consideration
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Initiatives
for 4th
Industrial
Revolution

Ikotra

A Control Tower
A Industrial Policy
A Educational & Legal Policy

A Science & Technology Policy
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Contnad I Toweefofdhehe 4t Indlusttidh RRyoblidion

A The governmentods Bbmhusteieal 6RdeoMButi on Commi t
fostering Koreads Fourth I ndustri al Revol uti on
A The committee consists of 19 members from the private sector and 6 members from
the government(5 ministers and the Science and Technology Assistant to the
Presidential Secretariat)

)
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Indluttidh PBGG D Déntiotiens
fartbleld®™ Induattidh RR¥obltigion

\

\

Intellectualization of Industries
Manufacturing
Transportation (self-driving cars, drones)
Energy
Logistics
Farming

\ / Too o o o o

To T

-

2
N

Deregulation for Innovation
Regulatory sandbox
Negative regulatory system

),

Ikotra
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Smart Public Services
Healthcare (From Prevention to Nursing)
City (Against Urban Problems)
Welfare (Assistance for Life)
Environment (Pollution Forecasts, Unmanned

Safety

\ /:» Too o o I

/ To T o To

Monitoring)
Em
\

Supports for Startups
Promoting spin-off from Research Institutes
Vitalization of crowdfunding
Growth capital funding
Protection of Intellectual Property

M
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Educationai|s8l ¢gaiaP His)iBriatons
fartbleld®™ Industtidh RRyoblidion

Creat i vi 1Selving dlucatibn| Réeribilization of teaching methods/school system
Gl obal Tal ent Strengthening software educatio

To I» Do

Pl at f or m K-MOOC*elevkloping a customized learning platform

Vocational Training in new industries such as ICT sector and computing
Supporting career changes
Strengthening Employment Safety Net

To T I

A Enactment for 4t Industrial Revolution
A

Human-oriented 4" Industrial Revolution Ethics

* K-MOOC(Korea-Massive Open Online Course)
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Science & Thatinotdgy P HlalychiReckati®ns
fartbked4™ Industtidh RReoblidion

A Strategic investment toward the R&D sector
- Intellectual technology (Al, computing), Robot,
Basic technology (Brain Science)
A National R&D Output Sharing

A Ecosystem for the entire lifecycle of data
production-distribution-utilization
- Turn public data into Al-learning data
- Establishing national Big Data network

- Database of R&D outcomes
- Introduction of open R&D system

o

AN

Data Resource

Building IoT, 10 Giga internet, and 5G network
Provide frequency for new industries,
Lower the entry barriers for new network service providers

INVEST @
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A 13 Growth Engines
A Details of

Innovative
Growth

- Smart Factory
- Future Vehicles

- Startups
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13 Innovative Growth Engines

Early Commercialization Development of Original Technology
Deregulation - R&D fund

Pilot project_ - Open collaborative platform
Demand creation

Intelligent Infrastructure g
A Big Data

. Smart Transportation
:A Self-driving Vehicles

A Artificial Intelligence A Drones
A5G Networks and Interng

of Things .
Converged Services

Industrial Foundation
A Intelligent Semiconductor)l”

A Personalized Healthcare
A Smart City

A Advanced Materials A Augmented/Virtual

A Innovative Medicine Reality

A Renewable Energy (M; A Intelligent Robot

Ikotra 22 Inyest (@)
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Create data value

o T I

As Is (2017) To Be (2022)
Data market size: 6.3 billion USD A Data market size: 10 billion USD
Experts: 107,000 » A Experts: 150,000
Technology competitiveness A Technology competitiveness
compared to advanced country: compared to advanced country:
78.2% 90%

A Roadmap for R&D

2018 2019 2020 2021 2022

Ikotra

(R&D) Develop big data edge analytics

(Infra) Operate open data platform
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Big Data

Status
R&D funds to improve technologies for big data edge analytics and database self-replication

Voice fishing detection service with deep learning

Do To Do <

OMy Data Pilot Projectdo to allow citizens to do
private institutes

A Launch a large-scale pilot project in the fields of medicine, finance and telecommunications, which

will enable an individual to download the results of medical checkups from a hospital to his or her

smart phone and use them for healthcare

A (Infrastructure) Upgrade data store to CKAN based Open Platform
* CKAN(Comprehensive Knowledge Archive Network): international open source platform, widely used in federal/local

governments and scholar groups in the US/UK

* Korea Data Agency upgraded the data store to CKAN based open market, which is data trading platform for SMEs

)
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Artificial Intelligence

Secure world-class core Technologies to commercialize Al service
in finance, law, medical sectors.

As Is (2018) To Be (2022)
A 34 Companies specialized in Al A 100 Companies specialized in Al
A 1.8 years in Technology gap A Commercialize world-class Al
service

A Roadmap for R&D

2018 2019 2020 2021 2022

Develop software application in
special domain(finance, law,
patent, etc.)

A Develop Al software
technology enabling
prediction, analysis,
finding out causal

Based on Big Data, develop
the application system to

mtelrf[)_ret RIS @ IS It relationship, etc. Develop a Develop
el =i A Develop video platform to prediction
interpretation technology ~ handle large system based
video files on Big Data

)
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Artificial Intelligence

y Status
A (R&D) Speech recognition, language processing technologies, training human resources in Al sectors,
supporting convergence projects between Al and other sectors (2017-2022)
A (Building I nfrastruct ui alsenitédevel@umnennplatfornn wovidirigithe n H |
data for machine learning, Al software, and computing power
A Number of Al specialty companies has increased |
companies benefited from technology transfer has been improved
Yy Success Stories
* Saltlux Launched Al Platform with the largest knowledge base(1.5billion) in
s Asia, utilized in the consulting system of Woori bank and NH bank for
AD AM financial instruments
S
Integration of voice and linguistic intelligence, creating profits 0
in various fields such as Al customer service, Chat Bot, O
English education. MINDs Fee
Ikotra 26 Inyest (@)
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5G Networks and Internet of Things

Build a hyper-connected intelligent network infrastructure

As Is (2018) To Be (2022)

A The worl doés first 5GA Nationwide 5G network
commercialization (March, 2019) A 10Gbps Internet to cover 50% in
A 10Gbps Internet commercial » 85 major cities
services (2018) A 30million loT devices
A 16million 10T devices

A Roadmap for R&D

2018 2019 2020 2021 2022

Joint International R&D for 5G core technologies(EU)* Develop core technologies
beyond 5G

Develop compact/ultralight/low-cost I0T technologies

*5G Champion project consortium
- A Korean/European collaboration framework to develop key enabling technologies of 5G
- 8 European and 13 Korean partners from industry, research institute and university
I(Ot ra 27 ]NVEST@
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5G Networks and Internet of Things

Status

(R&D) Hyper-connected intelligent network technology, appliance and components suitable for

> <,

mmWave, 5G/B5G(beyond 5G) technologies including interoperability test for 5G convergent
service testbed

A (Pilot Projects) Start 5G related pilot projects (June, 2018)

A (Infrastructure) Opened the global 10T test and certification center (November, 2017),
international standards-based test and certification environment for 0T service, platform,

network, appliances(May, 2018), Opened software-based trial networks in major four cities.

I(Ot ra 28 INVEST @
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Self-driving Vehicles

Commercialize Highly Automated Driving on highways by 2020 (Level 3)
Commercialize Fully Automated Driving by 2030 (Level 4)

As Is (2018) To Be (2022)
A Commercialize Partly Automated A Commercialize Highly Automated
Driving (Level 2) Driving (Level 3)

A Roadmap for R&D

| 2018 2019 2020 2021 2022

Institutionalize

Deregulation safety standards Construct National

and insurance SIS R
Establish K-City Set the evaluation _
Ly system for Develop precise Construct smart
Build infra for test-bed
components of road maps roads

self-driving vehicle

(Level 1) Driver Assistance: driver assistance systems support the driver, but do not take control

(Level 2) Partly Automated Driving: systems can also take control but the driver remains responsible for operating the vehicle

(Level 3) Highly Automated Driving: in certain situations, the driver can disengage from the driving for extended periods of time

(Level 4) Fully Automated Driving: the vehicle drives independently most of the time. The driver must remain able to drive, but can, for example,
take a nap

*  (Level 5) Full Automation: the vehicle assumes all driving functions, the people in the vehicle are only passengers

29
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Self-driving Vehicles

y  Status
A (Infrastructure) -Ciotnys* & u(c20 i &)s,t cdewe! OK compr ehe

ITS** and precise road map (2016-)
* Experimental city with the scale of 320,000 in Hwaseong, Gyeonggi province, imitating real environment like
highway, urban, suburban

** C-ITS: Cooperative Intelligent Transport System
Complete first pilot project of C-ITS from Daejeon to Sejong
Develop a precise road map of 1,351km
Revise Road Traffic Act to enable remote automatic parking (Feb, 2018)
Plan smart highways (Jan, 2018)
R&D for vehicle platooning technology based on V2X (Feb, 2018)

o Bo Do I» Do P>

Develop 9 main components(Rader, Lidar sensor, Image sensor module, Accident Data Recorder
(ADR), Communication module, Precise digital map, Hybrid positioning module, Driver-Vehicle
interface module), and core technologies including self-driving SW, and security system (2017-
2022)

Ikotra 30 Inyest (@)
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Test-bed infrastructure: K-CITY

A The worl doés | ar g e-riving vehere seli-driving cares canerépéat
their tests in various scenarios and road environments
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