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The Automotive Scene Today....

> Scarce customers

» Improving capital
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CASH 4 CLUNKERSKI

> “Cash for Clunkers” stimulus
» Massive Industry restructuring
» Survival mode for suppliers

> Federal loans

» Future investment challenges

» Product definition unclear




A Closer Look...

What’s Moving: U.S. Auto Sales
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What are the Effects?

Restructuring

Survival

“Clunker” volume issues
Dealership closings

Development stagnation
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Product consolidation
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Russia may extend new-car import duties

MOSCOW (Reuters) — Russia is likely to extend a 30 percent import duty on new foreign cars rather
than let it lapse on September 1, a Russian business newspaper reported on Monday.

This is the latest move by the Russian government to try to protect local auto producers that have
been hit hard by the country's first recession in a decade.

The governmental commission for protective measures in foreign trade will meet at the end of August
to decide whether
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Michigan Dodge dealer Wes Lutz was
down to six vehicles last week.




Is It All About US Oil Supplies / Costs?  [NLELEFAYE:
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Liguid Fuels Detail...

Petroleum-based liquids consumption is
projected to be flat as biofuels use grows

million barrels per day
25 -
Projections
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Vehicle Fuel Economy Effects...

New Light Duty Vehicle Fuel Economy
(miles per gallon, based on CAFE test)

Newly enacted CAFE standards in EISA will require significant
increases in light duty vehicle fuel economy
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Automotive Drive-Train Roadma

Mild and full hybrid systems dominate new
light-duty vehicle sales by 2030

millions of sales
14

History Projection

12

Electric Yehiclel/Fuel Cell ¥ ehicle

m Plug-in Hybrid Electric ¥ ehicle

m Hybrid Electric Yehicle

Mild Hybrid Electric Yehicle
Gaseous
Flex Fuel

m Diesel

4 I 009 .
2000 2007 2015 2020
EiA Annual Energy Outiook 2009 Reference Case Presentation -- December 17, 2008




New Vehicle Technologies Projection

New Alternative Light Vehicle Sales
(percent of total sales)

Alternative light duty vehicle sales increase from 10 percent in
2007 to 63 percent by 2030

Electric Drive

Alternative Fuel Capable

0%
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EIA Annual Energy Outiook 2009 Reference Case Presentation -- December 17, 2008




Automotive Technology Roadmap NCCAR

Issue Uitimate eco-car
CO2 emissions | Hybrid technology
| reduction | ;
Hybrid technology boosts
Pursuing energy : : performance for all
diversification Plug-in HV , powertrain systems
[ Helping abate Alternative “Diesel-engine ' ECHV
atmospheric pollution etV HV M8 1 <
Biofuels D-4
Synthetic =
qufo}s‘ DPNR Leah pu m

CNG Common rail DI L VWWT-i EV

The right vehicle at the right time and in the right place

Alternative fuel engines Diesel engines Gasoline engines Electrical energy

« Many technology paths to evaluate
* Not all are possible by each manufacturer

 Market fragmentation



New Products — Geneva Show...

* Muscle

* Opulence

* Frugality

* Ecological


http://www.autoblog.com/photos/geneva-2009-infiniti-essence/1397993/
http://backseatblogger.files.wordpress.com/2008/11/fisker_concept_12801.jpg
http://www.autoblog.com/photos/mitsubishi-i-miev-live-in-ny/714645/
http://www.autoblog.com/photos/geneva-2009-lagonda-concept/1403369/
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“To inspire a new generation of viable, super-efficient vehicles that help break
our addiction to oil and stem the effects of climate change.

111 entrants for 2010 Automotive X Prize
100MPGe

125 g/mile of CO,

US emissions standards

FMVSS

10,000 units per capable
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Tata & Tesla only “conventional” auto companies


http://latimesblogs.latimes.com/.shared/image.html?/photos/uncategorized/2009/02/18/cars_atnyautoshow_2.jpg

The Battery Electric Craze...

From Tesla Roadster to
Chevy Volt & beyond!



http://www.autobloggreen.com/2008/05/04/gm-already-working-on-second-e-flex-vehicle-for-opel-and-saturn/
http://www.autobloggreen.com/
http://streetimportonline.com/sio/smart-car-without-a-tail-pipe-at-tesla-motors-in-san-carlos.html
http://www.autoblog.com/photos/2011-chevy-volt/1309336/

Commercial Battery Electric...

Significant Challenges:
CHARGING

Battery pack source, cost, life & disposal S

Control system complexity & cost

Thermal management

Vehicle weight

Range anxiety

Recharging

“Smart Grid”
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Shortage of key skills



http://www.autobloggreen.com/photos/edta-2008-chargepoint-station/1203539/
http://www.cleanmpg.com/photos/data/501/2009_Ford_Tourneo_Connect_BEV_Concept.jpg

Extreme Fuel Economy... NCCAR

The World’'s Most Fuel Efficient Car:
285 mpq (not a hybrid!)

Chevy Volt — Extended
Range Electric: 230 mpg



http://gas2.org/2008/03/12/the-worlds-most-fuel-efficient-car-285-mpg-not-a-hybrid/
http://gas2.org/2008/03/12/the-worlds-most-fuel-efficient-car-285-mpg-not-a-hybrid/
http://gas2.org/2008/03/12/the-worlds-most-fuel-efficient-car-285-mpg-not-a-hybrid/
http://www.ferdinand-motor.no/index.php?option=com_content&task=view&id=237&Itemid=1
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New Engine Technologies:

DOWﬂ'SiZing (e.g. Ford’s EcoBoost)
Turbo-charging

Common rail diesels

Ki N et i Cc ene rgy recove ry Toyota Prius Hybrid Powertrain System

Optimized flex fuel usage

GDI
HCCI

| Clean Dlo;d

I
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New Vehicle Technologies... NCCAR

Driver aids — rear view; heads up display
Lane departure warnings

Virtually connected vehicles

Data sharing between vehicle and traffic systems
Accident avoidance systems
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2009 MANAGEMENT BRIEFING SEMINARS

Michigan bids to be connected-vehicle
research center

JAMES 0, TREECE
AUTOMOTIVE Nt WS

of s

amert o 1BM's Global Automotive
Insights

e » Kieaiiaich Automotive. Business



http://a332.g.akamai.net/f/332/936/12h/www.edmunds.com/media/news/innovations/auto.vue.ldw/iteris.500.jpg
http://blogs.cars.com/photos/uncategorized/ls460parallel_setup1.jpg

Vehicle Electronics.... NCCAR

» Electronics 25% of vehicle cost base in 2004
rising to 40% in 2010

» Semi-conductor content $20B in 2008 rising
to $22.5B in 2014

» Infotainment systems (Ford “Sync”) growing
fast & attracting customers

» Consumer demand increasing - navigation
(30 M in 2007 to 61M in 2012), cOmmunications,
assistive technologies, internet access etc.



http://images.google.com/imgres?imgurl=http://blog.al.com/engine-block/2008/05/ford_sync_use.jpg&imgrefurl=http://blog.al.com/engine-block/2008/05/&usg=__4WPLIiOxeS2HXvyNLnIs8zHhfnU=&h=768&w=1046&sz=359&hl=en&start=7&sig2=IlA9x-UO6msdH_8ivE_Pnw&um=1&tbnid=jmEt3tkKyv-xSM:&tbnh=110&tbnw=150&ei=2MiuSe_eFdbJmQfax9n1BQ&prev=/images?q=ford+sync+photo&um=1&hl=en&rls=com.microsoft:*:IE-SearchBox&rlz=1I7DMUS_en&sa=X
http://usa.chinavasion.com/images/chinavasion-CVASQ-EM818-1-mn.JPG
http://www.prlog.org/10147826-rearview-camera.jpg
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What is NCCAR?

* High wage automotive jobs stimulator

* Independent test & research facility
e Market research driven features
* Research & development

— “Enabling technologies”

— Advanced vehicle controls

— Sustainable transportation

— University & college collaboration

* 620 acre green field site

Northampton @
Commaerce




NCCAR Content...

The AVRC design in conjunction with Lotus Engineering services
could be the Best-in-Class testing facility

T
| * L o Total of 128 personal

Match TRC surfaces — FMVSS *  World class road course required
correlation to create a destination...
Michelin is wet surfaces Nirburgring...industry buzz . .
bénghmark . «  Lotus Engineering on-site expertise
Significant elevation changes N
. . » Test and development
Long straight-away (>1.25 miles) support (e.g., advanced
Large VDA chassis lab) . .
Various sur_faces, shoulders «  Exceptional privacy & security u e St I O n n a I re S .
Hill with various grades +  Facilities and layout to maximize .
Off-road/camber testing (sand, engineering productivity and
gravel) efficiency

Private garages «  Wireless communications i Logi st i Ca I req u i re m e nts

infrastructure — including off-site
data transfer

Differentiated on-site user stu d \ by Wa I b ri d ge

* Lodaing, food.dourme Aldinger (39)
Fe — est-in-Class X
LA O eloman: Faciliy o e USA market demand

MA RTEX o 18
study by Martec. (65)
* Non-USA market

Industry trends favor a best.in-class merchant center like AVRC.

$ demand study by
; University of Michigan
% f . Motorsports
:1% nrr.: - Fide & Dves Team (24)
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NCCAR Features... NCCAD
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NCCAR Programes... NCCAR

» NSF GOALI project — driver assist technology - Nc state

University; New Jersey Institute of Technology; Lotus

» Lithium ion battery research project - entrepreneurs &
industry collaboration

> Advanced site-wide IT infrastructure under

development - NC State Centennial Networking Laboratory & Cisco
Systems.

» Driverless vehicle development - collaboration with Lotus &
NC State University

» NIST Recovery Act - PACE Chamber application -

collaborative application with 11 researchers from 5 universities & 2 auto
companies



NCCAR Marketing

WWW.NCCAr.us

LA

;
3

“One-on-one” industry dialogue

proActive

Targeting key clients

Strictly on track

« Lotus Diivirg Acacarny

Selecting emerging leaders
Wol-b-‘r'o"m?!.'
ok Emphasizing broad application

The North
Carolina Centre
for Automotive
Rosoaroh

aidle the rnew proviegy
Qresnd

660 business contacts (11 countries)
Trade shows (Detroit & Germany)



http://www.nccar.us/

Thank You !



NCCAR Design — Phase 1A (& 1B)

PHASE 1B CONSTRUCTION OVERLAY e s
APPLYING OVERLAY DEPICTS FULL PHASE 1

NCCAR
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Creative Entrepreneurship (in a Downturn) (NLSLEIAYR:

Bhaskar Chakravorti is a senior lecturer in the Entrepreneurial Management unit at Harvard Business School.

“Start up investment fell 33% in Q4 2008”

* “Technology” - Motorola, Texas Instruments, HP
* “Value” — Revlon, SouthWest Airlines, Ryanair, JetBlue
e Data in uncertain conditions —, CNN, USA Today, SalesForce.com

* Retraining — University of Phoenix

“In an economic downturn,
consumers consume less of
many products. Invariably, this
creates the need for substitutes”

* Increasing value - Fortune magazine

“I have a lot of hope for the entrepreneurial
momentum that builds during a downturn”




Companies Born from Depressions wwus. IASIEALE:

Founded / Growth Product Logic 2008 Revenues
gg’rf]t;;& 1837 & 1929 Essential Needs $84B
IBM “The Lti7g3l-31eBp9r§ssion” Innovative Technologies $104B
GE 1873 New Technology $183B
GM 1907 “Banker’s Panic” New Automotive Group $149B
EI'J:ci:fr?ologies 1929 Airlines & Airplanes $59B
FEDEX 1973 “QOil Crisis” Premium Delivery $493B




The Rise of “Mobile” China...
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