Short Bio: Sandy Munro

Honored as LTUOs |
Year. Titled a visionary and master
iInnovator by NASA, Sandy Is a
frequent speaker and advisor to

some of the world's top executives

on implementing change and
Innovative development strategies.
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[Teardown Titan
Sandy Munro’s team is tops
in competitive analysis.
Just ask Elon Musk.

‘ SAE updates J3016

automated-driving levels

New steel takes on
aluminum for EVs
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ThucklobtherYear 20129 20 & 2% <3 MUNRO

MOTORTREND No Pioic:-up BVERIWONM

Ram Wins an Unprecedented Three-Péat
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19 13 Fi nd the H orse  MIDRO
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When a Paradigm Shifts < MUNRO

AWhen a Paradigm shiftsé
to ZERO
A Your past success means nothing when the
Paradigm changes.
ANo one goes back to the old Paradigm.
A Steam engines, stone tools, kerosene lamps,
women's whale bone <cor s
A Success in a dead or dying Paradigm WILL
block your vision to the Future.
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When a Paradigm Shifts < MUNRO

A This process is not new, and Psychiatrists gave
|t a name, It 1 s call ed
Nbl i nd spot | |

AHere is an example:
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When a Paradigm Shifts < MUNRO

' ANow what happens when you have strongly
held rules that are not tangible but are deeply
engrained. = ;

AWhen expectat
match the results, people are

Blind To The Datal!!!
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When a Paradigm Shifts < MUNRO

“And now for a little Slightly Modified
Nursery rhyme singalong to the tune of

Three Blind Mice
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The ICE Agd
will be here
w4~ Squeeze Suppliers F(_)rever.
1~ Risk Averse Singed
34~ Second & Better Dressed HPC

E/ Labor is Always the Problem

Wi _Glant Bonus for Bad Behavior
E/Bring Back the Diesel!!!

Y(Cheating the EPA & Public is OK

IS material IS trade markKea proprietary o unro
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John McElroy Sandy Munro

AUTOLINE.TV MUNRO & ASSOCIATES a ¢
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1 Unintended
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Ahead
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Got Tired of Heari ng “EF6Y%
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Cand6t Even Get Help fr om~aNEW

T Harre=re reLINB Mica.d
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Z £t MUNRO
Rivian, Tesla, and Faraday, Arcimoto, Aptera, and More Await e " & ASSCCIATES, ING.
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I was Ringing the/Bellin220Tdbut... M52
Wil Joosten was trying to awaken Bosch in 2004

AAlready in 2004 when | was working for Bosch
Automotive as Battery Product Manager Worldwide
Aftermarket,colleagues in China informed me of the
Chinese Governmentos stra
leader by 2030.

AUnfortunately, Bosch decided to start together with som
German car manufacturers to promote diesel ICE as an
environmentally friendlysolution In reaction to the
growth of hybrid vehicles in the USA. This went well for
about 10 vyears! o
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These Are Times For Bold Leadership! Y MENRD
China W | | Domi nat e

AChairman Xi Jinping announced that China
will endeavor to reduce Iits carbon emissions
to reach carbon neutrality by 2060 __

AChina 75% EVoOos 2Q%#

ALOO% EVOs by 20358
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How China is driving the future of EV/HEV < MUNRD

and associated power electronics*

o ROGERS F-
Direct access to the (mfineon Fuil Blectric

Chinese market

FemoTec

Vm_c;o
SRR e sEwENS P
C—
—
Access to the Chinese
market via their : R‘?G“E'R§ ?‘ f:![ 4+BOSCH “.iﬂﬁ’u SIEMENS DAIMLER
SRS PR MacDermid Alpha QY S Ly F- Brrema  Yoieo Py The biggest EV/HEV market
FemroTec . . Mmae 4+ BOSCH TOYOTA (related to heavy impact of
Infineon  SEMIKRON subsidies and state regulations).
B The biggest car (ICE+EV/HEV)
market for some foreign car
Non-exhaustive list of companies OEMs.

(Source: Power Electronics for Electric & Hybrid Electric Vehicles 2020 report, Yole Développement, 2020)
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USA; Get Ready for the Chinese Invasion  MUNRO

Renault

Hyundal Tesla
China Makes
62 cars/hour
"
Nissan Tesla at

42 cars/hour
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Here is Some Data from Years Ago =~ </MUNEQ

Public Opinion has turned against ICE

ZERO EMISSION
TRANSPORTATION
ASSOCIATION

Landmark IEA Report
Outlines Roadmap for
Net-Zero Emissions,

Urgency for Accelerated
EV Adoption
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OEMOs Bl i nded: | CE A gi&UNEG

JAPAN / S.KOREA
NORTH AMERICA mEV HEV mICE

mEV HEV mICE EUROPE

mEV HEV ®=ICE
CHINA

mEV HEV mICE
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OEMOs Bl i nded: | CE A gi&UNEg

Global Cars/Light Trucks Build/Sold
mEV OoHEV miICE

x
o
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August 2021 Norway Passenger Auto Registrations £i MUNRO

Data from OFV ,«‘ & ASSOCIATES, INC.

Petrol

4.6%

Diesel

3.2%

Hybrids (plugless)
4.5%

Total PEVs
87.7%

PHEV

15.8%

uturcre Future

BEV

71.9%

® Max Holland / CleanTechnica

Source: Max Holland@leanTechnica
https://cleantechnica.com/2021/09/02/teslkanodely-bestsellerin-norway-plugin-ev-sharehits-record-high-88/



https://cleantechnica.com/2021/09/02/tesla-model-y-bestseller-in-norway-plugin-ev-share-hits-record-high-88/

Norway: TOpoBENS Vs - August 202>y ME0ED
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2 Max Holland / CleanTechnica

Source: Max Holland@leanTechnica
https://cleantechnica.com/2021/09/02/teslkanodely-bestsellerin-norway-plugin-ev-sharehits-record-high-88/
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COST TO |ANNUAL
PGe [MPGe |MPGe |DRIVE OPERATING
YEAR |MAKE MODEL MSRP RANGE VG |City Hwy 100MI COST* kwWh / 100 mi
2021 Tesla Model S Plaid $129,900 390 101 102 99 $3.68 $550 33
2021 Bentley Continental GT $202,500 380 19 16 26 $20.04 $8,500 0
2021 Tesla Model Y Standard $41,190 326 129 140 119 $2.88 $450 26
21 both/ $6.88 /

2021 BMW 530e (hybrid) $57,200|340 total 64 $14.64 $1,550 49

021 BMW 530i (gas) $54,200 504 28 25 33 $13.60 $3,250 0
2021 Cadillac XT4 AWD $39,795 391 24 22 29 $15.88 $3,150 0
2021 Mercedes |GLB 250 $38,050 413 26 23 31 $14.64 $3,200 0
2021 Tesla Model 3 Standard $39,990 - $56,99( 263 142 150 133 $2.60 $400 24
2021 Volkswagen|ID.4 $39,995 - $48,174 250 97 104 89 $3.84 $600 35
2021 Porsche Taycan Turbo S $185,000 212 73 71 75 $4.96 $750 45
2021 Porsche Taycan Perf 200 79 76 84 $4.52 $700 41
2021 Ford Mustang Mach-E AWD [$42,895 - $59,90( 211 93 100 86 $4.00 $600 36
2021 Audi e-tron $65,900 - $79,10( 222 78 78 77 $4.76 $700 43
2021 Polestar 2 $59,900 233 92 96 88 $4.04 $600 37

* Operating Costs include fuel, change oil & filter, rotate tires, fluids,and ruprication

Notes: Gas Reg $3.29, $0.11/kWh, 1 gal gas = 33.7kWh, 15k miles/yr, 55% stop and go

Source: https://www.fueleconomy.gov/feg/Find.do?action=sbs&id=44069&#tab1



https://www.fueleconomy.gov/feg/Find.do?action=sbs&id=44069&#tab1

Battery Size Do e s &+ More Range < MUENEQ

C95 kwh 2

2021 Tesla Model Y . x 2021 Volkswagen ID.4 2021 Audi e~tron
Long Range AWD Mach-E RWD California ist
Route 1
@@= Electric Vehicle @@= Electric Vehicle “@= Electric Vehicle «@= Electric Vehicle
— ——— ' =
==X
Automatic (Al) Automatic (Al) Automatic (Al) Automatic (Al)

MPGe
104 89 78 77
dty ‘ 1 -
33 KkWh/100 mi 35 KWh/100 mi 43 kWh/100 mi
[Eeciicty e [(Eecy e [(Eeciicy R (B Jen
326 miles 305 miles 250 miles 222 miles
Total Range Total Range Total Range Total Range

Courtesy of John Neff https://www.motorl.com/features/503234/make-cars-out-of-fabric/
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https://www.motor1.com/features/503234/make-cars-out-of-fabric/

Whaa Enabzen @\bslGeosvthEV 0 s GIMUWOEA
It Must Be Battery Size! Wrong!'!!
Range Is Mostly Determined 4 Ways.

Weight, Engineered Efficiency, Friction, Drag

N A

Composites Can Help In All These Criteria
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BMW 13 Changed the Rules  <iMuxgo
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Two Choices for Volume Production < MUNRO

Injection Molding Using

Casting SABIC STAMAX FR
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Tesla Megacasting < MUNRO

2019 Model

Increased Piece Cost Reduced Investent Cost
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2020 Tesla Model Y I\/Iegacastlng Data § N
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Tesla Megacasting 1 6 Months Later % MUNRO

6,000 Tons And Growmg

q R :
Reduced P|ece Ccst Reduced Investment Cost
Increased Range Due to Less weight

https://techau.com.aultesla-is-about-to-make-cars-very-differently-faster-cheaper/
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Tesla In March 8000 Ton Megacasting!! <« MUNRO
Riccardo Ferrario, Idra General I\/Ianager,

announced:

nl DRA on March 16,

2 0 2

secure the first order for an8,00Gton die casting
machinelllo Tesla has ordered 12 more unitsiil WHY?

Much Reduced Piece Cost!!!

Much Reduced Investment Cost!!!
Floor Space Needed Is 1/3 of a Norm__al Sitelll
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Munro/SABIC Redesign of VW ID4 Tray N

VW ID.4 Battery Tray - 53% Weight Reduction
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Munro/SABIC Redesign of VW ID4 Tray

VW ID.4 Battery Tray - 53% Weight Reduction

P 30 G‘%/rth FR

nutes
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Munro/SABIC Redesign of VW ID4 Tray < Rl 2,

VW ID.4 Battery Tray - 53% Weight Reduction
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SABIC Battery Tray Redesign for the VW ID4 = MENED

“ubiu & MUNRO

System Weight & Cost Breakdown sabia Y sAeccHTE, B
VW ID 4 Battery Pack FeatherVolt Battery Pack
Weight (kg) | Total Cost | Weight (kg) | Total Cost
Top Cover 8.38 $105.00 8.55 $54.70
Cell Module Housing 57.19 $811.47 41.19 $554.92
Main Housing / Tray 92.08 $708.72 44.54 $232.93
Electronics / Misc 11.05 $36.56 11.05 $36.56
Total 169 $1,662 105 $879

The chart above represents the comparison of baseline to redesign by system level breakdown of the
battery pack

The Electronics / Misc is the same on both the baseline and redesign
Total cost includes material cost + production cost + Q Burden + SG&A + Profit

Detail breakdown of each system is given in the following slides

This material is trade marked proprietary of Munro & Associates Inc®




SABIC Battery Tray Redesign for the VW ID4 < MUNRO

System Weight & Cost Breakdown 2. MUNRO

VW ID.4 Battery Pack FeatherVolt Battery Pack
Weight (kg) | Total Cost | Weight (kg) | Total Cost
Top Cover 8.38 $105.00 8.55 $54.70
Cell Module Housing 57.19 $811.47 41.19 $554.92
Main Housing / Tray 92.08 $708.72 44.54 $232.93
Electronics / Misc 11.05 $36.56 11.05 $36.56
Total 169 $1,662 105 $879

The chart above represents the comparison of baseline to redesign by system level breakdown of the
battery pack

The Electronics / Misc is the same on both the baseline and redesign
Total cost includes material cost + production cost + Q Burden + SG&A + Profit

Detail breakdown of each system is given in the following slides
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Danger Zon€
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Q2

Why
Invest
If you
Know
there Is
huge
risk?




