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Supply Chain Implications of Market
Disruption and Emerging Technologies

Section 1: Global Production



Global Light-Vehicle Production by WARDSAUTO
Platform Volume Groupings
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As Platforms Consolidate, WARDSAUTO

e e Programs Proliferate

Program Count Among Top 50 Platforms
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* Even with globalization of
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Regional Growth for WARDSAUTO
Top 50 Platforms
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20,000,000 * Production in total for the highest
volume platforms increases in all
regions

e Biggest gainsin China, which is
becoming the global hub of the
automotive industry

e Excluding China, Top 50 growth in
Asia not as strong as other regions,
including Rest of World (South
America, Middle East, Africa).

» Forecast production increases in Asia-
less-China not as strong as other
regions

» There is more expansion of Japan- and
South Korea-engineered platforms
outside of Asia than Europe- and U.S.-
designed architectures into Asia (less
China)
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Geographic Expansion: WARDSAUTO

ADVANCED?ERCHASMDYNAMICS P ro d u Ct i o n S h a re

Based on Number of Regions Where Each Platform is Manufactured

80%

China, Asia less * Platforms produced in all five

70% - China, Europe, North regions will account for one-in-

America and Rest of World three vehicles built in 2022, up
from one-in-five in 2016

* Over 70% of production in 2022
will come from platforms

60%

50%
assembled on at least three
20% W 2006 contlrlents .
2016 * A major portion of the volume
%2022 for one- and two-region

30%

platforms comes from General
Motors, Ford and Fiat Chrysler
due to the North American
market’s penchant for big
trucks, and from China-OEM
engineered architectures
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* The trend towards global platforms
provides suppliers of common
platform components with the
opportunity to win big and the risk of
losing big.

* Suppliers of program/nameplate
unigue components only have the big
opportunity/risk if the OE is selecting
one source for all variants.




Global Production: WARDSAUTO
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 OF’s are increasing their reliance
on their Tierl suppliers to
manufacture in regions with local
suppliers. This is forcing Tierl’s to
better coordinate global sourcing.

* Tierl’s with a geographic
management structure and
regional IT infrastructures will be
inefficient in managing.

* Poll —would you like to attend the
Cloud Conference — Is Your
Procurement System Ready for
Globalization?
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* Program/nameplate proliferation is
having a significant impact on the tool
builder supply chain which was
reduced during the recent automotive
depression.

* Learn more by attending our
December 15% Cloud Conference:
Tooling Capacity Challenges — Best
Practices for the New Reality

* Poll: Would you like to be registered?
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Webinar

Tooling Capacity Challenges — Best Practices for the New Reality
Best practices purchasing organizations should { .
adopt to partner with best-in-class toolmakers

« How new technologies and demands for skilled
’ _workers are reshaping the tooling industry

..\»

Register Now
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Tuesday, December 15 - 9:00 AM - 10:00 AM EST


https://attendee.gotowebinar.com/register/6669625809774115586
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Understand

e Customers develop global
sourcing strategies unique to each
commodity

e Purchasing should work with sales
to understand key customer
strategies.
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* Are your components designed
such that one design meets all
global requirements, or will there
be regional variants?

* Will OE’s choose one global source
or local sources?

* |If one global source is selected,
will they require local/in-region
manufacturing?




Company/Purchasing WARDSAUTO
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or in customer assembly plant
regions?
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Implications

 How does your purchasing
organization and your supply base
need to be aligned to support?
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Section 2: Powertrain



Global Vehicle Production: WARDSAUTO

sl S Engine Configuration

Global Production Share by Cylinder Count * Average engine displacements
will decline globally in all major
markets

* Production of 3-Cyl. engines will

10% continue with strong growth

(even in North America)

60% * Penetration of 4-Cyl-equipped

vehicles will decline, but overall

50% volumes still rise

* North America, particularly due
to demand for big light-trucks in

H2016 the U.S,, is really the only reason

8-cyl. engines show up on the
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Global Vehicle Production: WARDSAUTO

st o Engine Aspiration

(Forced induction = turbochargers, superchargers)

100% * Nearly 4-of-10 vehicles built by
00% 2022 will be equipped with forced
induction engines — 99% of forced
5% induction are turbocharged
70% * Growth slows for forced-induction,
but annual volume rises by nearly 9
o o million units by 2022
so% ::Z:::?:;md * Biggest turbo volume increases will
. m Forced Induction come in China and North America
30%
. COMPOUND AVERAGE GROWTH RATE (Volume)
2006-2016 2016-2022
10% Forced Induction 8.11% 3.40%
” | | | Naturally Aspirated 1.26% 0.97%
2006 2016 2022 No Aspiration 87.81% 6.72%




Global Vehicle Production: WARDSAUTO

o Transmission
Global Share by Transmission Type * The need for greater fuel
60% efficiency will drive up volume
for Dual Clutch and CVTs
50% * DCTs and CVTs will cause a
reduction in automatics,
o . although the later will still

dominate the three
* Volume in small emerging
016 markets keeps manuals from
2022 falling further

30% -

H 2006

20% -

10% -
COMPOUND AVERAGE GROWTH RATE (Volume)
2006-2016 2016-2022

0% - T T T 1

& o & S o AUTOMATIC -0.2% -0.4%
& > X = & 0 0
& 8 T & o DUAL CLUTCH 38.4% 6.1%
¥ o < & CONTINUOUSLY VARIABLE  15.1% 4.9%
& RS MANUAL 1.5% 0.9%
Q

NO FORWARD GEARS 87.3% 8.2%




| Powertrain:
ADVANCEDPURCHASI»NVGDYNAM(CS I m pI ications

* Major shifts in powertrain (V8 to
14 and transmission shifts)
occurred in 2006-2016.

* Next 10 years the rate of change
slows, allowing the supply chain
relative stability.
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Section 3: Electrification
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Global Vehicle Production: WARDSAUTO
st o Engine Type
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Number of Hybrid/Electric Only  yWARDSAUTO

Vehicles in Production by Year
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However, as OEMs prepare for
2025 in the U.S., and for similar
emission/fuel economy standards
worldwide:

» Though not a large count, EVs
and hybrids will be available
on several more mainstream
(high-volume) nameplates by
2022 — that begins with
heavy global product
turnover circa 2020

» “Electric” volume will surge
in the 2022-2025 period



Electrification: WARDSAUTO
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* Limited supply chain impact due
to hybrids and electrics grabbing
limited production volume
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More Electrification:
The consensus among automakers is more electrification will be necessary to meet
increasingly stringent global emissions and fuel economy standards beyond just
adding more hybrid and electric vehicles. Improvements in 48-volt systems and ultra-
capacitators could be key, leading to fewer, and often lighter weight, parts and
components in areas such as steering systems, chassis, suspensions and more.




In the Industry: WARDSAUTO

Other Trends
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Autonomous Vehicles
Heavy increases in driver-assist technology are on tap in just the next five years. After

meeting the 2025 emissions challenge, upheaval could be an accurate description if
the industry transitions to fully autonomous — does interior design and connectivity
become more important while exteriors, powertrain and much of the rest of the

vehicle become more commoditized?
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Other Trends

ADVANCEDPURCHASINGDYNAMICS

China:
If its economy can ride out the stormy weather it is experiencing, China in 10 years will
account for almost one-third of global vehicle output (and sales). Although the
number of platforms globally declines by 2022, the count will rise in China. More
decision making in terms of design and engineering is moving there. To a large degree,
China could become the global hub of the automotive industry.
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Thank you for Attending

Contact Information:
Jeoff Burris — jburris@apurchasingd.com
Haig Stoddard - hstoddard@wardsauto.com



