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1. China (25.72 million)

2. United States (10.88 million)
3. Japan (9.68 million)

4. Germany (4.66 million)

®
E 5. India (4.51 million)
. 6. Mexico (3.99 million)
: 7. South Korea (3.95 million)
. 8. Brazil (2.94 million)
; 9. Spain (2.82 million)
;: 10. France (2.20 million)
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Small cars with Strong growth of small cars
significant sales share in emerging markets
Global sales volume Development of small car sales
Million units Million units

79
Others Established markets

(North America, Japan,
South Korea, Europe)

Emerging markets
Small (BRIC and RowW)
cars

2012 L 2012 2020
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18% Toyota (incl. Daihatsu)
3% Renault
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7% Nissan

6% Volkswagen Group
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El &xxon Mobil $244,363
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Case Setting: An Inter-firm Network
X Y
Note: Company A: the first-generation state-owned imitator assembler.
Company B: the second-generation private owned imitator assembler.

Company X: frame supplier.
Company Y: Cowling parts supplier
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Benefits

Limitations

Full overall control on the innovative process
and intellectual property (IP)

Not all the smart people in the necessary
fields to innovate, work for us

o Less or non-dependence on external Higher levels of investments to supply the
Closed knowledge Ré&D departments
Innovation *  Norisk of leak of confidential information Development performs at a slower pace
Model . Less faults on routine works Gains limited market share
*  What one organization discover it will get it to Higher risk, because developed ideas may
market first end not being supported by the
organization
*  Allows to knowledge, ideas, technology flow Increase in process coordination and
in and out between organizations implementation costs
o  Diversification of R&D investments More faults in routine workflows
. Easier market entry Strong dependence on external knowledge
s Resource acquisitions advantages Loss of key knowledge control and
e Development performs at a higher pace flexibility, creativity, and strategic power
e  Broader base of ideas Lack in legacy for additional tasks
*  Technological synergy effects Risk of leak, of confidential information
Open Increase of the learning capacity Loss of overall control over the innovative
In;::[}v;hlon Use intellectual non-own property as strategic process and intellectual property (IP)
ode
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Silicon Valley
since 2011

LAB Tel Aviv
since 2016
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Automotive investments in manufacturing and R&D can
benefit from various lucrative incentives...

R&D Supports

Minimizing the
costofin-house
R&D operations
of companies

*Deduction of
R&D spending
from tax

*Tax support to
minimize the
cost of
personnel

Easing innovation
by providing the
right eco system
*Minimizing the
cost of doing R&D
*Best platform for
public private
collaboration
*Ready and cost
effective
infrastructure

R&D projects do

Project Base

Support

enjoy a support
rate of 60%+.

*Overhead |
expenses,

*Travel expenses

*Expenses for
equipment and |
tools, software,
publications

*Supplies and|
consumables
*Purchase of

consulting|
services

Automotive industry leads the country in R&D
and patent applications

REPUBLIC OF TURKEY
PRIME MINISTRY
INVESTMENT

worTe PROMOTION
AGENCY

Share of Automotive in R&D Spending (Selected Countries)

R&D Centers (2018)

32%

I NS,

8% 8%

8 8

24% 24%
15% 14%
12% 12%
I I I il

119

Automotive

= Others

N

R&D
Employment Appll-auom
2015: 4088 2016:1325

Change

Change
(2010-2015): (2010-2016):
96% 165%

\

Industry, Sci &T

Engineering & Turkey as a key location for automotive R&D and
Design engineering

Turkish Patent Institute (Turkpatent)

REPUBLIC OF TURKEY
PRIME MINISTRY
INVESTMENT
SuPsORT L PROMGTION
AGENCY

Source: i iation of Turkey (OSD), Ministry

<+ Established by Hans List in 1948 in Austria.

+* Employs 9000+ engineers in its 40+ affiliates.

< The world's largest indep for the
powertrain with

<2 Plannlna'.o.szubﬂshsrd R&D center and to employ more than

as wellas and
test systems.

FEV GmbH <+ Established in 1978 in Aachen, Germany
4000+ d

- P
(mainly engine design, turb

ger and

<+ Established in 1973 with its headquarters in Santa
Oliva, Spain

by 2018
«+ started to work on
(Electric car for 2018, autonofnouscarforzozo)
«* is supported by Tubitak for its works on electric and
autonomous car projects

<+ Expanded into Turkey in 2011 with 10 engineers working in the
Turkey office

«+ The main focus is design and R&D consulting of powertrain and
ICE for the automotive sector

«* Works on design, and
engine/ with 50-

«+ Expanded into Turkey in 2000
** There are 4 full-time engineers in the Turkey

0 Employs 2100+ employees office
AFplUS in25 design, testing, + Focus is on testing of R&D consulting for
IDIADA e "
Ricardo <+ Established in 1927 with its tersin “* Works with Anova (a Turkish engineering house) for
by-Sea, England powertrain R&D in Turkey
< Employs ~3000 neers
| 5 - % Operatingin15 with fo
transmi: and intelligent transportation systems
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Major Suppliers %81agtomotive suppliers with USD 200 Million+ revenue in @ v

Rank Major iers Products (Million $)
= Brake systems, boosters, power limiters & regulators, repair kids,
1 @—0) BOSCH brake shoes, wheel brake cylinders, drum & disk brakes 901
Tires, batteries, coverings
=i < %
2 prosstuiited @9 458
3 Wheels
336
a Electrical and electronics components
330
5 Wheels
309
Tires
6 309
7 Cables, electrical/electronic architecture systems and components,
fuel pumps, fuel injectors, nozzles, valves 208
- ’&- Steering wheels, seat belts, air bags
L e mw &~ 286
Molds, ch is sy , lock technologi
9 S BEYCELIK GESTAMP
o T S AT yey 238
,IEMA Drivetrain components, engine components
10
OTOMOTIV SISTEMLERI A.$. 224

Source: Istanbul Chamber of Industry: Top 500 Industrial Enterprises Study
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EUROPEAN UNION

240
CO, EMISSION LIMIT CURVES 330
The CO, emission limit varies as a function of the vehicle mass. The curves are ——PC2012-2015
defined by the following formula: = 200 -~ - PC 2020 Estimated
CO, = Target + a x (M - MO) < 180 —LCV 2014-2017
The parameters of the formula are defined in the table below. The reference e - - LCV 2020 Estimated
mass MO will be adapted based on the European fleet averaged mass of three 2 160
previous years. -
Each manufacturer fleet averaged mass M is computed every year. From the %
CO, emission limit curve the manufacturer get its fleet average target for CO, @ 120 >
emission % 100 / s
; [ a | target | Mo [N e
Y [“ofkm/kg | gfkm | kg | oL
2012-2015 0.0457 130 1372 60 L T T T T T T T
Passenger 2016 0.0457 130 1392.4 700 900 1100 1300 1500 1700 1900 2100 2300 2500
Cars 2019 0.0457 130 1392.88 Averaged Weight (kg)
£0ed DEEE 5 TBD CO, emissicn limit curves for Passenger Cars and Light Commercial Vehicles.

Light £014-2017 0093 175 1706 Curves for 2020 are estimated based on the MO from 2015.

Commercial 2018 0.093 175 1766.4

Vehicles 2020 0.0%6 147 TBD
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GLOBAL BEV & PHEV SALES ('000s) EVvoLumes
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/

i Plug-In Hybrids ATSO

mm Battery Electric Vehicles

==FE\ Market Share /
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91:0//
59
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2,2% 3240
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2012 2013
Growth

2014 2015 2016 2017 2018 2019 2020 2021
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Automation

Zero autonomy; the
driver performs all
driving tasks.

Driver
Assistance

Vehicle is controlled by
the driver, but some
driving assist features
may be included in the
vehicle design.

Partial
Automation

Vehicle has combined
automated functions,
like acceleration and
steering, but the driver
must remain engaged
with the driving task and
monitor the environment
at all times.

Conditional
Automation

Driver is a necessity, but
is not required to monitor
the environment. The
driver must be ready to
take control of the
vehicle at all times
with notice.

\‘/

ey

e ’“’,:;\
“

1 .fLZ/. 2

Automation

The vehicle is capable of
performing all driving
functions under certain
conditions. The driver
may have the option to
control the vehicle.

SAE 50y ity wlw! 1 95995 30 (ygmwlegil 31 ooliiw! g glaw —£8 S
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{ 1
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Full
Automation

The vehicle is capable of
performing all driving

functions under all
conditions. The driver
may have the option to

control the vehicle.
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