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1. Korean Automotive Industry - Positioning in the automotive industry

The importance of the automobile industry is even greater than that of any other industry, as it
already has a global market of 2,500 billion US §$ in 2017.

»  The semiconductor market in which Korea is leading the world is 400 billion S, the display is 130 billion S, and the shipbuildingis only 30 billion S.

Global Market Value by Industries
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* Reconstructing data for each industry by INI R&C on a global market basis in 2017
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1. Korean Automotive Industry - Positioning in the automotive industry of Korea

The automotive industry has the largest amount of production and the largest amount of exports.

Global Market Value by Industries

50.0%
45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

4 Investment attractiveness of the Korean electricand autonomous vehicleindustries

47.4%

5.6% 6.0%

0.8%
N N \
&0& \’b* ) oo") (,Q"o . \(er . \0‘9 .§® Q}\\ Q/@ . \(\Qo i\("') . \(,'b '\OQ
< R < Q o O X X R ) O
S P <& NZ & x° Ny S S S & Z ©
) R O O N N
Q N & \ ¥ S\ Y
¢ & E $
9 Qo 2 e
¢ K & ¥
& o
ef(\ ,z,\@
o\ Q<

1

INI RaC

Research& Consulting



1. Korean Automotive Industry - Positioning in the automotive industry of Korea

Hyundai / Kia Motors Group is the world’s 5th largest automobile producer.

= Until July 2019, Hyundai Kia has sold 4.13 million units, the fifth largestin the world.

"  |n 2018, Hyundai/ Kia sold 7.4 million units, the fifth-largest in the world.

= Asof 2018, the automotive industry ranked 3rd in exports and the automotive parts ranked 5thin exports.

Hyundai / Kia's Market Position

(Unit: thousand)
Sales Volume(1~7,2019)

Volkswagen Group I 5,936
Toyoya Group IS 5,633
Renault Nissan Alliance NN 5,202
General Motors NGNS 4,381
Hyundai-Kia Group I 4,134
Ford Group I 2,910
Honda Motors I 2,306
F.CA. I 2,589
P.S.A. I 2,020
Suzuki I 1421

- 1,000 2,000 3,000 4,000 5,000 6,000 7,000

(Source : Automotive Industry)
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Semiconductor
Petroleum Products
Automobile
Display
Automobile parts
Synthetic Resins
Ship buildings
Steel

Telecommunication

Ranking by Export Industry
2016 2017
Semiconductor Semiconductor
Automobile Ship buildings
Ship buildings Automobile
Telecommunication Petroleum Products
Petroleum Products Display
Automobile parts Automobile parts
Synthetic Resins Telecommunication
Display Synthetic Resins
Steel Steel
Plastic Computer

(Source : e-Country Indicator, Korea Customs Service)
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2. Paradigm Shift in the Automotive Industry

The automotive industry is changing from the mechanical industry to the electronics / IT industry.

= Korea has no mechanical power but strong electronic/ IT power.

: \ Connectivity with devices : Car Sharing Service
ol Network Society Telematics New BIZ model emerged
Infotainment
Technological 4th Industrial Revolution
Economic Digital / Shared Economy ‘ A S E
Ecological Climate Change :
. Combination with ADAS Zero emission gas
Fully unmanned self-driving Battery replaced engine
Political Regulations / Laws
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2. Paradigm Shift in the Automotive Industry

The automotive industry is changing from the mechanical industry to the electronics / IT industry.

= Korea has good mechanical power but best electronic/ IT power.

v
v v
onnected lectric utonomous
@ Infotainment Services @ Battery Electric Vehicle @ Selfdriving Car
@ Telematics Services @ Fuel Cell Electric Vehicle @ Unmanned Car
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2. Paradigm Shift in the Automotive Industry - Connected Car

Connected cars evolve into smartphones with wheels.

» The concept of Connected Car began with the introduction of OnStar services to GM in the mid-1990s.

1&T Vv2Xx

Infotainment Services Telematics Services

Data Intelligence

@ & \ﬁon

(Source: INIR&C)
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3. Electric Vehicles - Electric Vehicle Market

In 2018, 4.8 million electric vehicles were sold worldwide.

= Electriccars, which began sellingin December 1997, only reached 2% of total car sales in 2013, 16 years later. It took 3 years to increase by 1%, and 1 year after

2016.
Global XEV Market Trend EV Market Penetration Rate
Note] PEV=PHEV+BEV
(Unit:thousand) CAGR2.7%of Automotive Market
6,000 6.0% -
4775 5.0%
5,000 5.0%
4,000 4.0%
3,000 3.0%
2,000 2.0%
1,000 1.0%
. 0.0%
2013 2014 2015 2016 2017 2018 2013 2014 2015 2016 2017 2018
mHEV ®mPHEV mBEV mFCEV ~B-XxEV —@—PEV

(Source:INIR&C)
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3. Electric Vehicles - Korea's Electric Vehicle Industry

Korea’s Hyundai / Kia Motors Group is a leading global electric vehicle company.

" |ntheXEV market, Hyundai/ Kia is the fourth largest EV company in the world.

" |nthe PEV market, Hyundai/ Kia is the 8th largest company in the world.

XEV Manufacturing Group Rankings

m2018 m2017

1,529,023

Toyota Group

Renault-Nissan Alliance

Honda Group

Hyundai-Kia Automotive Group

366,321
300,237
267,437

Tesla 245,451
BYD Auto 223,363
FCA Group 160,894
BAIC Group 157,172
VW Group 142,163
BMW Group 141,287
Geely Holding Group 127,584
SAIC Group 112,879
GM Group 108,367
Suzuki 105,131
Ford Group 88,199
Chery Automobile 82,952
Dongfeng Motor 57,323
JAC Group 54,784
Mitsubishi Motor 52,722
Daimler Group 50,609

0 500,000 1,000,0001,500,0002,000,000
(Source: INIR&C)
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PEV Manufacturing Group Rankings

m2018 m 2017

Tesla 245,451
BYD Auto 223,363
BAIC Group 157,172
Renault-Nissan Alliance 154,142
BMW Group 141,287
Geely Holding Group 116,332
SAIC Group 112,879
VW Group 95,493
Hyundai-Kia Automotive Group 87,881
GM Group 85,969
Chery Automobile 82,952
Dongfeng Motor 57,323
JAC Group 54,784
JMC Group 49,428
Toyota Group 49,362
Mitsubishi Motor 46,484
Changan Automobile Group 43,197
Daimler Group 40,408
Zotye Holding Group 33,955
Yutong 23,711
0 100,000 200,000 300,000
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3. Electric Vehicles - Long-tern XEV Line-Up Plan of Hyundai/Kia Motors Group

The plan is to expand to more than 38 models by 2025.

‘09 10 11 12 13 “14 15 16 17 18 19
ond G " IONIQ HEV
n eneration
. /

Cell power density Sonata HEY——— ©

1st Generation

Sonata HEV. 43% 16

o IONIQ HEV 18 ‘19
PHEV NEXOFCV  KONAEV
1 13 14 ‘15 EV R

Sonata HEV Tucson FCV  Soul EV Sonata PHEV
‘09 10 ‘
Avante HEV BlueOn EV P

~Next Generation Development Stage
) (2016~)
Mass Production Stage
(2011~2015)
Development Stage
(~2010) (Source : HyundaiMiotor, Reconstructed by INIR&C)
[ ]
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3. Electric Vehicles - Composition of EV Industry

The electric vehicle industry requires many electronics, including lithium secondary batteries.

» Electricvehiclesindude batteries, DC/ DC converters, chargers, motors and inverters.

* Assumed todrive 14,000km peryear
DC/DC Converter  On-board Charger Inverter Total | Annualenergycosts
$100 $350 $600 = | $7,330 $150~350
-
Transmission Drive Shaft Fuel Tank Total | Annualenergycosts
$1,500 $900 $600 = | $5,000 $1,000~1,600
° . ®
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4. Autonomous Vehicles - Composition of Autonomous Vehicles

The technology of autonomous driving car is composed of driving environment recognition
technology (radar / lidar / camera etc.), location recognition technology (precision map, GPS,
sensor, etc.) Etc.) and interaction technology (HMI / V2X, efc.).

Autonomous Vehide Technologies
Sensors Map Processors (ECUs/ | | Software VC:hI:ew Vehide Actuator
Recognize exteral Roads, buildings,and | | IMICUs) algorithm Vehidevs. Execute dedisions
data infrastructure Dedision Inf : e immediately
information
e o
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4. Autonomous Vehicles - Autonomous vehicle market by sector

Reallistic response from connected cars

= The Hyundai motor plans to start full-scale autonomous operation by 2030, and focuses primarily on autonomous self-driving of connected automobiles.

the Nexo and Genesis G80 on the highway.
2) Successful L3 autonomous driving of large trucks on
the highway.
Acquired permission for temporary 3) Alliance with Autonomous Start-up Aurora
operation of domestic autonomous driving

Nevada, USA

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2030
O O O Q O Q O O) Q . |
v v v ! i
Tucson ix self-driving car Development of freeway 1) Released EQ900 with autonomous i ; L5 commercialization target
unveiled autonomous driving drlw'ng technol?g'y . . i 1) succeeded L4 with a 190km driving vehicle based on
system technology 2) Obtained self-driving license in i
v

@ ) aurora ﬁm

Mosrneve

Grao

7
4 PERCEPTIVE <
ﬁsgﬁi AUTQ MATA METAWAVE

Hyundai's self-propelled truck test Hydrogen electriccar Nexo autonomousmodel Bluelink—connected system autonomouscar partnership

*  InJuly 2017, Hyundai decided to cooperate with Mobile Eye in autonomous vehicle and in 2018, has partnership with the self-propelled
start-up Aurora (January), and invested in US radar and Al start-up “Meta-wave”(May), US Al startup 'Perceptive Automata' (October).

Hyundai aim to develop L4 stage in Smart City by 2021, and to commercialize fully autonomous vehicle by 2030.

INI ReC
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4. Autonomous Vehicles - Autonomous vehicle market by sector

The market opportunity for autonomous vehicle technology is expected to grow rapidly from US

$12.9bnin 2015 to US $ 41bn in 2020 (CAGR 28%).

= The autonomous driving parts market will more than triple in five years. In addition, most of them are open to new markets.

Market opportunities related to autonomous vehicles(2020)

(Unit:: Bil USS)
Software New
ECU/DCU New
41 bilUSS
HVI New
Actuator Replace
y. GPS New
CAGR28%
High Precision Map New
13 bil USS VX New
Camera New
Lidar New
2015 2020 Radar New
0 2 4 6 8 10 12
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Google, Car Makers, IT Engineering, ICT, Large parts maker
STMlicroelectonics, Tl, Nvidia, Xilinx, Intel, Qualcomm
Continental, Bosch, Denso, Visteon, Car Makers
Continental, Bosch, Denso, ZF TRW, Hyundai Mobis, Mando
Qualcomm, Broadcom, U-blox

Google, Apple, Alibaba, Tencent, Uber, HERE, TomTom, Toyota

NXP Semiconductors, Cohda Wireless, Savari Networks
Continental, Delphi, Bosch, Denso

(chip) Omnivision, Aptina, Tl, Hitachi

(module/ystem) Mobileye / Bosch, Continental, Denso
(chip) Osram Opto, Maxim Integrated, Trilumina
(module/ystem) Velodyne, Ibeo / Valeo, Continental
(chip) Freescale, Infineon, T, Renesas

(Module+system) Autoliv, Continental, Vialeo, Bosch, Denso
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5. Condclusion

The automotive industry is evolving from the machinery industry to the ICT & electronics industry,
and the evolution will soon be completed.

= Fourareas of CASE will eventually become convergence.

Engme Semiconductor e-motor Battery Sensors Telecoms Bigdata loT

AN £ O () @ oF
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5. Condclusion

EV steadily make the market, but autonomous vehicles will rapidly penetrate the market.

2020 2025 2030 2035 2040
v v vi v
EV ratio 8% Autonomous car(L4/L5) Approximately 50% of all vehicles sold EV ratio > 50%
commercialization are autonomous vehicles
v
Sharing & Services accounted for 30% of
automobile market sales
Environmental leading countries prohibit selling ICE vehicles
EleGtricVehicles \VVehicles)
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%
0% 0%
'17 20 '25 '30 '35 '40 '17 '20 '25 '30 '35 '40
W xEV ICE mL4/5 Others °
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