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Why Not 540 MPG?

A Shotgun marriage last Friday for 2017-2025
54.5 mpg (39.9 mpg for trucks)

Political engineering to do “something” about high gas prices:
“Free Fuel Economy in the Future”

Industry resisted with facts and reality but submitted . . .
however

There is no 2025 mandate after 2021 . ..

Industry should ignore mandates and design/build to
consumer’s actual demand for fuel economy . ..
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Hype Curve for Automotive Fuel Economy Technologies
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New Mandated Green Technologies Cost 2-5 X More
But Work Half as Well. .. N

2.5 Days to get to MBS
From A2




54.5 MPG






A mass of
exaggerated
extrapolations
from a few paper
studies with no
safety or
manufacturing
validation,
combined with
deliberately
inflated benefits
and ignored
industry input.

Interim Joint Technical Assessment Report:

Light-Duty Vehicle Greenhouse Gas Emission
Standards and Corporate Average Fuel Economy Standards
for Model Years 2017-2025

Office of Transportation and Air Cuality
U.5. Environmental Protection Agency

Office of International Policy, Fuel Economy, and Consumer Programs
National Highway Traffic Safety Administration
U.5. Department of Transportation

Califormia Air Resources Board
California Environmental Protection Agency

September 2010
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EPA/NHTSA 2025 Technolo%y Assessments

Current HEV share is 3%!

Assumes 80%

ecrease in Li-On battery cost

- - ; PIEMM? - Mpﬂftary Payback
Scenario: Technology Pa Mass HEV PHEV EV Per-Vehicle estimate of 4
2025 Levels Focus Feduction | Penetration | Penetration | Penetration | Cost Estimatfs | lifetime fuel Period

N (%) saving ($) (years)
3%/year HEV \ 15% 11% 0% 0% $930/ $5.030 16
All \|8% 3% 0% 0% $85¢ $5.950 15
1 9§$§§m ICE & lightweight | 13 3% 0% 0% $770 $5.970 14
: PHEV/EV/HEV 159 25% 0% 0% $3/050 $5.950 1.9
4%/year HEV 15% \ [ 34% 0% 0% #1.700 $7.600 2.3
All 20% N\ 18% 0% 0% /$1.500 $7.500 22
Jlmpe  ['ICE & lightweight | 25% | \ 3% 0% 0% / $1.400 $7.600 19
173 eCOJ/mt M ope v EVHEY 15% \ﬂl% 0% 4% / $1.900 $7.200 29
5%/year HEV 15% 65% 0% 1% $2.500 $9.000 3.1
All 20% 43% 0% 1% 2.300 9.000 28
26mpe  N1CE & lightweight | 25% 25% 0% 0% $2.100 $9.100 2.5
158 eCO/mt = ERPVEVHEV | 1o°R 19%% 0% 10% $2.600 4 $8.100 36
6%/year HEV 14% \ 68% 2% 7% $3.500 / $9.700 4.1
All 19% 43% 2% 7% $3.204 $9.800 3.7
62mpg  "ICE & Lightweight | 26% N\  44% 0% 4% $2400 $10.200 31
143 eCO/mt ™ pHEV/EVHEV 14% |\ 535% 2% 14% /£3.400 $9.100 42
/7
Assumes 14\years of fuel savings, 15,000 miles a year, at 3% discount

EPA/NHTSA Joint NOI Regarding Li

Years

John German, ICCT, EIA Energy Conference, April 26, 2011

Assumes 28% reduction in vehicle body weight for 3% cost increase

t-duty Vehicle Standards for the 2017-2025 Model




Absolutely No Evidence ... On Li-ion
Projected Cost for 1 kwh Energy Storage
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Mass Reduction Cost Curve and Comparison to

But,
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Lightweight materials offer great potential

Material composition of lightweight vehicle body

body Approximate
Reference weight fuel economy
reduction improvement
Lotus (Low Development) 16% 10%
Volkswagen |
J 39% 25%

SuperlightCar

Lotus {High Development) 42% 27%

1 _

RMI Revolution .

0% 20% 40% 60% 80% 100%
Body composition

57% 37%

“ Mild steel ® High strength steels 5 Aluminum Magnesium " Plastic/composite

Also incremental improvements in aerodynamics and tire rolling resistance

John German, ICCT, EIA Energy Conference, April 26, 2011
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A 40% reduction in 2008 vehicle bodies

using 16% magnesium would require 1.54 million
tons for U.S. production of 11 million vehicles. But
world production only 800 thousand tons in 2009.
615,000 tons were imported from China that year.

. ,\.\. =+=.S./Canada

-#-China

+-Global

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: International Magnesium Association



2025 HEV Market Trend (current trend based on 2000 to 2009
HEV sales, trend to reach 56 mpg based on HEV market share
required with no PHEV and BEV sales)
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80 Mile Range and 44% of the Market in 1905

AN EVEN FINER
DETROIT ELECTRIC

This yeur's medel is o worthy suc-
cessor 1o the long line of cars which
have maintained Deteoit Electriedom.
nance. A perfoct harmony of line—
groceful, distinetive, yet dignified; on
exceptional riding comfort; an artistic
selection in uphelstesy and interior fit-
tings which combines beauty, luxury,
and eemfert.

Alrcady those who have seon this
new model cre ccclaiming it the finest
<car of any type yet producad for city
and suburben nse.  You, too, will be
delighted with i

4
L N
.

This new Detroit Electric is on ex-
l';; hibition in the showrcems of leading
'H1  distributors the country over.  Sceit
ond enjoy o thorough test of its riding

The Call o Out-Doors

Answer it in a Luxurious Baker Electric

You want a car that embodics the Baker simplicity and “foolproofness™ sre well knswn—

(8% e Vs maxinsum In lavury, convenience and superior sppoint mothing (o pet out of erder. wo wechanical complexis
g qualities, S ssent; all these are foand at their highest ties to farbun, pot

;:," in the Baker. The Baker Couge is the o You wi

el ’ e selling for less than $3000 that bas the re 2 fromt tmes for amy Kised of servico—sand, hills, crowded
7 The Electric Was the Pioncer Er- = 3 seats. No other couge has forward drive. Nono has Seaic. - Balier oomsfruictiun ks 1€ the Moot Btpend:
C&] elased Car—and it s SUH the Beat the fall limousine hack, beinging increased roominess able undor all conditions — powerful, reyponmive, mevers
\,”{J X —earier scating arrangement —mare complete comfort. failing.

187 HF g You want a car that is easy 10 oper- In other words, you want the REST
15 . oE; ba, 3 I )

f :ll DETROIT ELECTRIC CAR E} (50 ate—onc that cannot “go wrong™ if inpeogerly handled, ELECTRIC CAR BUILT.  That must be the Bakor,
1= -l

5 COMPANY THE BAKER MOTOR VEHICLE COMPANY, CLEVELAND, OHIO

f |
o 5
?‘j DETROIT MICHIGAN 3 Builders olso of Baker Electric Tracks CANADA The Baker Motor Vehiicle Co, of Cansda, Lid., Wolkerville, Ont.
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Consumer Federation of America’s Phoney 60%

% Favor Policy by Concern Level
80
70
60 -
50 -
10 -
30 -
20 -
10 -

60 mpg - 3 yr payback 60 - 5 yr payback 60 - 10 yr payback State Policy

“The specific target of 60 mpg is supported by over
60% of respondents with payback periods of three and
five years. This support declines to the high 50% range
with a ten year payback period.”

Rising Gasoline Prices and Record Household Expenditures Will Policymakers Get

Serious About Ending “Our Addiction to Oil” by Supporting a 60 Mile Per Gallon
Fuel Economy Standard, Consumer Federation of America, May 31, 2011



Average Fuel Expenditures at Increasing MPG Levels:
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Source: CAR Research




Annual Value of Fuel Savings

Value of Fuel Savings Resulting from 10-MPG Increases:
Holding Average Annual VMT = 12,000

$4,000

$3,500

$3,000

$2,500

$2,000

$1,500

$1,000

$500

$0

$3,600

® $3.50/gal.

@ $6.00/gal.

10-20 MPG

20-30 MPG

30-40 MPG

40-50 MPG  50-60 MPG  60-70 MPG

Increases in Miles Per Gallon

Source: CAR Research



The U.S. Automotive Market and
Industry in 2025

CAR

June 2011

The statements, findings, and conclusions herein are those of the authors at
the Center for Automotive Research.




ASSESSMENT OF
FUEL ECONOMY
TECHNOLOGIES FOR
LIGHT-DUTY VEHICLES

THE NATIONAL ACADEMIES PRESS

Washingten, D.C.
www.nap.edu

Prepublication: June 2010
Final Publication: June 2011

Consensusbased studies- reports prepared

by expert committees that are subject to
rigorous peer review before release

G ¢ KA will giovideR@dated
estimates of the cost and potential
efficiency improvements of technologies
that might be employed over the next 15
years to increase the fuel economy of

i

various lightduty vehicleOf | & & S

(CAR again asked to participate on next proposed study)

THE NATIONAL ACADEMIES

Advisers fo the Nation on Science, Engineering, and Medicine

~
~

C



Assessment of Technologies for Improving Light-Duty Vehicle Fuel
Economy --- Summary — Over 40 Technologies
From the NRC/NAS (2011)

For the next 15 years, improvements in fuel economy are:
not technology limited but cost constrained
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$250.00

$200.00

$150.00

$100.00

$50.00
$0.00
N N\ N
D DD P S P D D D P o PSP DS A S PP D S AR AR DS S
T ENETET TG 08 @R @@ d 808 @9 e @y &P P
AN @ & T 0 o N e A NN N NN 8 NN ot (N N NN N N E et N
Qb‘v ‘3\'\-\(\ ;'\\("b fbc.',\(\ '\\‘ (_,JOQ\ (\'\’Q ,b‘.:\‘;\ ’b‘:’\(\ {}OQ d\\Q \}&o \(\ ‘(\7’\ b?' \,\'{\ (',\0(\ Q:‘Je’ ,&0‘ 0‘2‘ 0‘2\ 5200 0‘2‘ é~°¢ 63"‘0 e’\§ '\?‘> “:\"2} 'b\ Q} (\"» ‘\b \\«6‘\
N & W 2 O oY LT 2 e 2 QW e QY@ 8 QY5 ; & WL &Y T
CHIT RS PN I SR N SR e - S VR AP P o TSN FE TN

& Qo-o(\ (4‘3-@-9’@ & £ q,""‘(’ ¢ (‘Q- & S SRS & 0 Y i e Ry e,\\ SN b"b ¥ &

C P& GV Q@ N T O F PO RN E DR P OSRGOS
NP SN 6‘%0’}\{3’&‘4\0-@{0«"\@6Q’(‘}‘-ﬁ@*x@g\‘%g@é{@{’sx‘\@
FHFITREFECEIFT L EECITRL TN TP T S d W SER VS

,\‘")Qb x@'&%\ > <& ‘}g}\\ Q\e’b Q}O 4‘{\ KA < C§ Q}'Z'é(\%&@(\:" ‘!55\\ c,Qb \;§=\4' A""\ o(:\ @bﬁ) '?}Q & \&\\é\%o ‘90\\0 @'b;@ ¢ ‘{\@\ {“\ (JOQ N '\??\
S PO < AT N & @ F N o° e
o o @ S o . &8N e e . S° o &
\){‘ W fb(\ © XN D\) {'\A xS C:\ o é\' \\{J aa,(\ ’b(\
& S 5‘7‘\} ,‘Q\ (P(\ ‘g_\Q\} O \‘_,d Q_\‘,d‘ @é“ ,‘q\ ,-\\
& & K 8 &
J < RS
s X W
& D © >
2\ S @
& f o




2025 Market Penetration-Scenario |
(47 mpg CAFE standard)

HEV and PHEV = 9.5% SCENARIO: 47 mpg

Spark-Ignited (SI),
1.5%

Battery Electric
Vehicle (BEV), 0.9% )
This appears

doable and
can be sold
at high fuel
price. ..

Plug-in Hybrid
Electric (PHEV),
1.1%

Hybrid Electric
Extended Mass
(HEV-E), 8.4%

Compression-

Ignited w/mass

reduction (CI-E),
8.1%

Weighted Cost $3,744 / Vehicle in 2008 Dollars

Source: CAR Estimates



2025 Market Penetration-Scenario Il
(56 mpg CAFE standard)

HEV and PHEV = 55% SCENARIO: 56 mpg

Battery Electric
Vehicle
(BEV), 0.9%

Too costly and
will not sell, no
carry-forward
parts, no carry-
forward tooling
or equipment
for 64% of the
market . ..

Compression-ignited
w/mass reduction
(CI-E), 8.1%

Weighted Cost $6,714 / Vehicle in 2008 Dollars

Source: CAR Estimates



CAR’s 2011 Study’s
Calculations of Net Consumer Savings from Higher
Fuel Economy Technologies at $3.50 a Gallon

2025 Fuel Savings Technology Cost of Total Consumer Changes in
MPG (56.00/Gal.) Cost Electricity Net Savings Consumer
Actual/CAFE Savings

22.0/27.5

37.6/47.0 $3,451 - $3,744 - $66 =  ($359) ($359)
40.8/51.0 $3,885 - $5270 - $259 =  ($1,644) ($1,285)
44.8/56.0 $4,363 - $6,714 - $507 =  ($2,858) ($1,214)
49.6/62.0 $4,865 - $9,790 - $1600 =  ($6525) $(3,667)

5 Years of Fuel Savings at about 14,000 miles per year, discounted at 10%



CAR’s 2011 Study’s
Calculations of Net Consumer Savings from Higher
Fuel Economy Technologies at $6 a Gallon

2025 Fuel Savings Technology Cost of Total Consumer Changes in
MPG (56.00/Gal.) Cost Electricity Net Savings Consumer
Actual/CAFE Savings

22.0/27.5

37.6/47.0 $5917 - $3,744 -  $66 =  $2,107 $2,107

40.8/51.0 $6,660 -  $5270 - $259 =  $1131 ($976)

44.8/56.0 $7,479 - $6,714 -  $507 = $258 ($873)

49.6/62.0 $8,339 - $9,790 - $1,600 =  ($3,051) ($3,309)

5 Years of Fuel Savings at about 14,000 miles
per year, discounted at 10%



Incremental Present Value of Fuel Savings from MPG Increases
(Netted for Electricity Cost) & Estimated Average Retail Price

Increase to Improve MPG

$7,000
® Savings Pgas=%$3.50
$6,000 $5.851 @ Savings Pgas=$6.00
Estimated Retail Price Increase
$5,000
$4,000 83,744
$3,077
$3,000 - |
Scenario | Scenario |l Scenario lll Scenario IV
$2,000 - I
$1,526 $1,443
$1,000 - $551 $571 ]
$0 | | ; | |
22.0-37.6 MPG 37.6 - 40.8 MPG 40.8 - 44.8 MPG i 49.6 MPG
-$1,000 501 3233

r=10% (discount rate);
Rebound rate=10%;
Fuel Savings valued over 5 years

VMT average years 1-5: Scenario (S) 1=13,737; S11=13,923; SllI=14,157miles; SIV= 14,436

Increases in MPG

Source: CAR Research, DOT
NHTS 2009



How Many Jobs Lost at 56.2 MPG?
Net Vehicle Price Change Percentages and Automotive
Manufacturing Employment

159,449 auto manuf. jobs, 1.02 mil. total jobs

1,000,000
903,135

826,950 803,548
800,000
711,538 717,626
700,000
612,567
600,000
500,000
' 1%

1.3%

Baseline
400,000 — .
4.3% 15.7% 6.4% 10.9% 27.7%
300,000 . 15.0%
200,000
100,000
0 . . . ; .

Baseline  37.6/$6.00 40.8/$6.00 44.8/56.00 49.6/56. 00 37.6/%$3.50 40.8/$3.50 44.8/$3.50 49.6/$3.50

\ Y J MPG/Gasoline Price

50,125 auto manuf. Jobs, 320,800 total jobs

Automotive Manuf. Employment
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SHIFTLESS The 2012 Ford Focus is a terrific car in so many ways, but its automatic transmission makes the car a chore
to drive. More Photos » |

By CHRISTOPHER JENSEN

GREEMTECH
Published: July 15, 2011

_ Paying the Dealer to Save at the Pump
TO the long list of things that have gone awry despite the best of -

intentions, add the 6-speed automatic transmission in the 2012
Ford Focus — an otherwise admirably redesigned compact car.

ALTHOUGH the 4o miles per gallon highway rating of the Ford
In its effort to give the car exceptional

“oens with the SFE (Super Fuel Economy) option seems alluring,
fuel economy, Ford programmed the
Multimedia DPowerShift dusl-cliteh transmission the economics don't work for penny pinchers: it could take 13 years
to change gears in odd and infuriating to get your money back.
ways, rather effectively undermining
\ the first all-new Focus since the 2000 %, Enlarge This Image T he least expensive Focus with the 5-

model year. speed manual transmission is rated at

26 m.p.g in the city and 36 on the
| — highway. It costs 17,295,

To get the SFE package, one must
first buy the more expensive SE with
BIG NUMBER The 2017 Ford Foeus  LHe automatic transmission and then add the $495 SFE

ﬁFEI _ﬂ‘I""E'*E‘":' miles per gallon an - package, That comes to $19,785
he highwany




We are already paying too much for fuel economy

Price M.P.G. Dollars Per
Segment Difference Difference M.P.G.
Hybrid Car vs. Standard Models | $ 6,569 10.2 $ $646
Hybrid Truck vs. Standard Models | $ 9,642 5.5 $ 1,753
High Mileage Diesel vs. Standard
Diesel Cars $ 5,138 8.3 $ 620
Extra Fuel Economy Editions vs.
Standard Editions $ 1,496 1.5 $ 998
Chevrolet Volt vs. Cruze Eco $ 20,110 32.5 $ 619
Nissan Leaf vs. Sentra & Versa |$ 17,950 69.3 $ 259
Non-EV Average Additional
Price Per MPG $ 5,711 6.4 $ 1,004

Source: Fuel Economy.gov, Company Websites. All automatic transmissions. All hybrid models matched with
closest ICE substitute. All means arithmetic.



54.5 MPG (39.9 MPG)
Goodbye to the American Pickup?

(38.0 MPG for All Trucks w/ AC/credlts)

Dodge Warren Truck Assembly, Ml
GM Flint Truck Assembly, Ml

GM Fort Wayne Truck, IN

Ford Dearborn, Ml Truck Assembly
Ford Kansas City, MO Truck Assembly
GM Arlington, TX Truck Assembly
Ford Kentucky Truck, Louisville, KY

GM Powertrain atds, Ml

GM Powertrain Toledo, OH

Ford Powertrain Windsor, ON

Ford Powertrain, Romeo Michigan

Chrysler Mack Ave. V8 Detroit, Ml

Ford Livonia/Sharonville, MI/OH Transmissior
Chrysler Kokomo, IN Transmission



Conclusions

Fuel Economy will increase —incrementally . . .
with the market

Government/enviros understanding of
technology is flawed: You can’t mandate
innovation

Government/enviros understanding of the
competitive structure of the industry is non-
existent

We must work to prevent a permanent
“mandates recession”




