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INTRODUCTION

The Alliance of Automobile Manufacturersis pleasedto provide this analysisof Facts,Figuresand Opinionsthat will
shapethe future of mobility in the United States

We stand at the dawn of an amazingera for personal mobility that offers profound socialgood Advancementsin
technology now cominginto the car parc and those that will emerge over the next decadewill make mobility ever
safer, cleaner,quicker and lessstressful We & K 2 dzfruBhin(the future, but it is in the interest of policymakers,
manufacturersand the driving public that we smartly develop,test, and deploy new technologywith an understanding
that sooneris better than later. Simplyput, lives are at stake ¢ technology offers the promise of addressingcrashes|
dueto humanerror that now representmore than 90%of the risk factor.

A Sectionl of this Reportlooks at Factsand Figuresthat governmentdecisionmakersshould consideras they
addresspublic policy questionsregardingsafety, fuel efficiency,technologyand trade.

A Section2 of this Reportlooks at PublicOpinion on a range of issuesbefore Congressind before state and local
governmentbodies

We thank you for taking the time to review this report and would be delightedto answerany questionsthat may arise

Mitch Bainwol
Allianceof Automobile Manufacturers







U.S Auto Sales: 2000 Through 2017

C U.S salesof light duty vehiclessince 2000 look a bit like a a + gattern with the
20082009economiccollapsenearlyin the centerof the period

C Good News 2017held at an historically higlevel and was a record third year in g
row with sales over 17 million units

C BadNews Unprecedented/-yeargrowth streakover

C Salesduring 2000-2007hoveredwithin a bandof 16-18 million units annually
C Wenow look to be sellingvehiclesat a very similar post-recoveryclip

C Giventhe stability of the U.S population and comparatively deep car ownership
penetration levels,the upsidein future domesticsalesis fairly limited




New Light Vehicle Sales in the United States
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Shareof Cars and Light Truck£010through 2017

C Thesalesof light trucks and carswere almostevenduring the 2010to 2012timeframe

C A pivotal moment happenedjust after Presidenth 0 I Y CARFR/GH@Ggreementwas
reached

C Trucksbecomemore efficient underthe agreement,enhancingtheir appeal

C Gaspricesfell ¢ addingfuel to the transition and effectively lowering the costof truck
ownershipvis-a-vis cars

C The original agreement erroneously anticipated rising car shares coupled with
decliningtruck shares




Gas Prices and U.&ight Vehicle MarkeShare
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The Price of Gas at the Pump Over the Last Decac

C First it is evidentthat the price of gasvariessignificantlyover time ¢ it bouncesaround

C Second at the time of the Obama GHG/CAFEKleal, gas prices were rising and it was not
irrational to anticipate that they would rise further

C But(i K | not@Bat happened

C Thatmatters becausethe importance of fuel economyto the consumeris absolutelytied to gas
expense

C Gagspricesfell almost4oover five yearsfrom mid-2012and remain far lower than projected
C While gaspriceswill continueto vary, due to a rangeof factorsincludingincreasesn domestic

production, the range of pricesis likely to be far lower than planners anticipated when the
2011agreementwasreached




. Projection v Reality

Cost of A Gallon oas
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Fleet Mix Shift Accelerates Post 2013

C Over the last five years, as overall sales have increasedby almost 10%, the sale of cars has
decreasedoy more than a million units - almost 20%

C About half of the 5-yeardeclinein the saleof carsoccurredjust last year, suggestinghe trend line
IS intensifying

C Meanwhile the salesof light duty trucks haveincreasedby almost40%
C Whilethe & T 2 2 (1 apNdayhiard car/truck classificationadjust for this trend in part, they fail
to fully capture the impact of the shift from carsto trucks and the greater compliancechallenge]

trucksface

C Thatis significantbecausetrucks and carswithin the samefootprint do not perform equivalently
to their respectivestandards,with trucksunderperformingtheir carcounterparts

C Thisis one key exampleof a market factor suggestinghe needfor additional standardflexibility
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Year

2013
2014
2015

2016

2017

YearOverYear Sales Bgegment

Cars Lt. Duty Trucks Overall Sales
Total % Change| Total %Changei Total % Change
7,238,951  --- 7,736,523 --- | 14,975,474  ---
7,417,91¢ 2.4/ 8,699,515 12.45 |16,117,431 /.63
7,205,16¢ (2.87) | 9,711,183 11.63 | 16,916,34¢ 4.96
6,629,05¢ (7.98) |10,481,42¢ 7.93 |17,111,38¢ 1.15
5,967,382 (9.99) |10,843,26¢ 3.45 | 16,810,64¢ (1.76)
40.2 12.3

Change20132017 (17.57)

Source Compiled by Auto Alliance from Id&a, including retail and fleet sales only
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FleetMix Impacts How theAgreementGets Scored

Thetop line (in orange)is an expressionof the original agreementthat envisioneda fleet averageof 54.5
MPGby 2025

Themiddle line (in blue) is a January2017recalculationof the 54.5 reflecting only the changein fleet mix

The middle line does NOT reflect a changein stringencyof the agreementbut rather is just a formulaic
revisionto capturethe changingbuyinghabits of the Americanconsumer

Thelowest line (in brown) is a January2018(just a year later) recalculationagainreflecting only the further
changedn fleet mix

Asthe fleet mix continuesto evolve,the numberwill selfadjust

That does not meanthat the car number itself is changingor the truck number itself is changing it only
reflectsa changein the ratio between carsand trucks
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GHG [MPGe]
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C Until last year, automakers were over-complying with the Obama Fuel Economy/ GHG
scheduleand that was regularly highlighted by EPAas a key rationale for maintaining the
targetsfor MY 20222025

C Accordingto 9 t !P@rébbormanceReportissuedearlier this year, over-complianceis history

C 10 OEMsunder-compliedin MY 2016 up from 4 in MY 2015

C Asthe target numbersratchet up, complianceis moving in the wrong direction as consumers
choosemore light trucks, biggerenginesand fewer alternative powertrainsthan anticipated

C The final determination that occurred in January of 2017 was oblivious to this trend, a
significantflaw

C And, of course,the midterm of a 14 year program,in any event, isnot in year5

Ji

14



Compliance in Years 4 andob 14 Year Program

2015 GHG Compliance: Performance to Target
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- 4 manufacturersinder-complied in 2015
- 10 manufacturersinder-complied in 2016

- Overall fleetunder-complied, for the first timein 2016

CAFE
- NHTSAredicts the fleet will undecomply further in 2017MY

Sources

mmmm Compliant
B Undercompliant

EPA GHG Manufacturer Performance Report 2016MY, https://www.epa.gov/sites/production/filesiadd8cuments/420r18002.pdf
NHTSA Projected Fuel Economy Performance Reports, http://www.nhtsa.gov/link/ CAFE_PIC/CAFE_PIC_Home.htm
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Consumersstill StronglyPrefer ConventionakEngines

C In 2011, conventional enginesrepresented 98% of the market in new vehicle salesand the gap
between conventionaland alternative powertrains was a net of 96%

C Despite expectations, that number has not changed materially; in 2017 the percentage of
conventionalengineslessthe percentageof alternative powertrains wasdown a point, to 95%

C Duringthis period of time, the number of alternative powertrain modelsoffered to the publicrose
by 88%, from 491in 2011to 92in 2017

C In manyif not most casesthe alternative powertrains alsowere heavily subsidizedto makethem
more attractive to consumerscominginto the dealershipsfor a new vehicle

C Sothe issuehasnot beenthe availability of alternative powertrains
C Within the alternative powertrain segment,hybridsare down and pure electricsare up

C Most of the growth in pure electricshascomefrom cannibalizinghybrids

16



Powertrain Share of Total Sales: 2012017
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FuelEfficiency Savings are Dramatically Larger an

the Front End of the MP@urve

C Fuelsavingsfrom MPGgainslook like a flipped hockeystick pattern

C If you achievean MPG changeof 10 to 20 MPG over 1000 miles, that produces
savingsof 50 gallons

C If you achievean MPG changeof 40 to 50 MPG over 1000 miles, that produces
savingsof just 5 gallons

C Thus there isa 10times multiple for savingson the front end of the curverelative to
savingsat the backend of the curve

C Especiallygiven that the averageage of a car on the road today is more than 11
yearsold, this mathematicalreality meansgetting old carsoff the road is far more
iImpactful than marginalimprovementsat the backend of the curve
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Fuel Saved Gallons per Year
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Savingdrom the 2011 Agreement Through 2025
Already are Largely Booked

C Becausethe math is moved so much by fleet turnover, the first half of the CAFE/GH(
agreementdisproportionately definesthe succes®f the programthrough 2025

C Underthe originalagreement,179billion gallonsof fuel are savedthrough 2025

C Thosesavingsare only modestly influencedby potential stringencyreductions,shouldthey be
deemedappropriate, suchthat:

V If the sloperisesby 1%annuallyafter 2021, that yieldsmore than 97%of the fuel savingsthrough 2025
V If the sloperisesby 2%annuallyafter 2021, that yields98%of the savings
V If the sloperisesby 3%annuallyafter 2021, that yields99%of the savings
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lllustrative Fuel Savings Through 2025

% of NHTSA
Savings
asProposed

Gallons

(billions)

NHTSA as proposdtirough 2025 179.2

(4.7% per year average)

2021 +1% increase per year 175.2 97+%
2021 +2% increase per year 176.3 98 %
2021 +3% increase per year 177.4 99 %

Source: 2017 and Later Model Year LDV GHG and CAFE Standards; FR, Draft Joint Technical
Support Document: Rulemaking for 262325 LDV GHG/CAFE Standards, Regulatory
Impact Analysis: Final Rulemaking for 22025 LDV GHG/ CAFE Standards



Policymakers2040 Electrification GodboesNot
Match Market Trend

C Somepolicymakerssupportthe ideathat all new vehiclessoldin 2040shouldbe pure electrics

C Bankof Americaprojects EVpenetration at 40%in 2030while Bloombergestimated recently that
the market of new carssoldwill hit about 55%electricin 2040 a substantialincreaseover current
sales(about 1%) but a far cry from a monopolyon new sales

C Theindustry believesthere will be an inflection point after which there will be a much higher
adoption rate of electric and other zero emission vehicles but nobody knows when or how
uniform that will be

C The challengeof course - whether A (tEeE3CAFEprogram or standardsfor the sale of electric
vehicles- is what should be done when market salesc a function of consumerchoice¢ do not
matchthe aspirationsof planners

C This challenge is particularly difficult when public policy choices regarding tax credits,
infrastructure development and other incentivesto supportelectrificationR 2 yifaterialize
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Electrification:

Policy v Market
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More EV Options For Consumers

C Theauto industry hasinvestedbillions of dollarsin powertrain R&Dandthose dollars
are bearingfruit in the numberof EVmodelsnow in dealershowrooms

C Asrecentlyas2012 there were fewer than 5 options; today there are 30 fully electric
vehiclesand 19 PHEV®nN sale

C More modelsare in developmentand comingto market soon

C That said, in a market that generated 17 million units sold in 2017, only about
100,000¢ or lessthan 1%of total sales-- were EVs

C While 100,000 units represent a doubling of salesfrom the low base of 2013 the
growth rate hasnot yet taken off

24



Total Electric And Plum Hybrid Vehicle Sales And Modalailability:
2011- 2017
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Outsideof California,EV Sales are Tiny

C Theauto industry not only hasto meet the CAFENHTSAand GHG(EPAand California)standards,but
alsoa separaterequirementin Californiaand 9 other statesto sell EVs- Thisrequirementis referred to
generallyasthe ZEMZeroEmissionvehicle)Mandate

C Thegoodnewsisthat overthe pastfive years,EVsaleshavealmostdoubled
C Thebadnewsisthat evenso, EVsalesnationally only constitute a minisculel1%of all sales
C Californiaabsolutelyleadsthe packg doublingsince2013to nearly 5% of new sales

C But the 177 states, those statesthat follow / | f A T &dNdeméntia sell EVs,are NOTselling EVs
remotely closeto/ | £ A T 2vNIANE tha@ig a huge problem, becausethose statesdemandthe same
level of salesand the ZEVMMandate requirement rampsup everyyearto 15%in 2025

C Part of the challengein those 177 statesis culture; Californiais somewhatdistinctive in its pervasive
commitment to go green - but there are other inhibitors too in these 177 statesthat include terrain,
weather, a lack of supportinginfrastructure and fewer direct and indirect state incentives

C Formore information, pleasesee
https://autoalliance .org/energy-environment/state-electric-vehiclemandate/
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https://autoalliance.org/energy-environment/state-electric-vehicle-mandate/

/ZEV Sales as a Percentage of Total Sales

State and Local Governments Not Leading

California 177 States Non-177 TOTAL

2.30 056 | 030 @ 058

2013 Government 2.43 0.32 0.20 0.41
2014

Government

2015 Government 3.17 0.98 0.39 0.72

2016 Government 3.60 1.56 0.29 0.77

Owml | 457 1.03 1.07

2017 Government 4.11 2.08 0.54 1.22
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RideSharingis Changing Mobility Quickly
C RideSharingis growing dramatically and still enjoys enormous upside expansion opportunities

C About 60% of the population has noyet tried Uber, Lyft or a similar service

C Theyounger you are, the more likely you are to be an active user of these services

C Monthly VMT (vehicle miles traveled) hagsen from30 millionat the end of 2013 to an estimate800
million at the end 0f2016

C RideSharingultimately will reduceownership rates;the question for which only time will tell is to
what degree

C Inthe case of music, for instance, the transition from ownership to access happened quickly and
virtually completely

C Mobillity is different for a range of reasons (including joy of driving, functionality needs, desire for
Immediacyand control, etc.) but at the very least, the share of VIMWill grow

28



Ride-Sharing Usage and VMT

U.S. RideSharing Highlights

A Revenue in the "Rid8haring" segment amounted to $11.8 billion in 2017
A Revenue is expected to show an annual growth rate of 19%
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Over the Next Quarter Century, Rieggharing Usagé
Grows Dramatically

C GoldmanSachgecently analyzedRideSharingglobally

C In 2016 Ride-Sharingaccountedfor animpressive6 billion milestraveled

C GoldmanSachsnakesthree estimatesof Ride-Sharingin 2030¢ Bear,Baseand Bull
V Lowestimate (Bear)showsa five times growth rate to 30 billion miles
V Mid estimate (Base)showsan eight times growth rate to 48 billion miles

V Highestimate (Bull) showsa nearly fourteen times growth rate to 83 billion miles

C Forsomeundetermined period of time, we will seeBOTHan increasein Ride-Sharingmiles AND
anincreasein the saleof units

C Presumably,at some point, ride-sharing will impact unit sales,but analystsdisagreeboth on
degreeandtiming
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Ride-Sharing Trips Projection

~Billions of miles (globally)

Source: 'Goldman Sachs

2016 2030
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TheDemand for Ownership Continues to Grow,
Driven by Developing Markets

C From 1950 to today, car production worldwide has risen from 10 million units to nearly 100
million units

C In 1950 most globalproductiontook placein the U.S

C Overthe decadessignificantproduction wasthen addedin Western Europe,Japanand now China
C TheU.S isnow animportant but not dominant producer

C During the last quarter century, production in the U.S, Europe and Japanhas been relatively
stable, while growth primarily is taking placein Chinaand other developingmarkets

C Despiteride-sharingadvancesglobalownershipin units is likely to grow for sometime
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New Assembly Plants in the NAFTA Region
Preand Post Agreement

C From1981luntil NAFTAook effect, 25 new plantswere addedin the NAFTAegion- 18in the U.S,
4 in Canadaand 3 in Mexico

C Sincethe signingof NAFTA26 new plants have becomeoperational - 14 in the U.S, 11 in Mexico
andl1in Canada

C Twomore plantsare underwayin the U.S (Volvo- SouthCarolinaand Toyota/Mazda- Alabama)

C During this window of time, there has been significant production capacity added around the
world, asglobalcompaniescompeteaggressivelyfo meet risingdemand

C Plantsin Mexicoand Canadaely a greatdealon U.S manufacturingsuppliers

C Theindustry is united in the view that NAFTAwhile in need of an update to meet the realities of
the digital world, is fundamentally consistentwith a strongautomotive sectorin the United States
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Plant Openings in NAFTA Region Since 1981
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Highway Fatalities Sinc&950

C Highway fatalities today are lower than they were in the 19505, despite a vastly increased
population and nearlyfive timesthe vehiclemilestraveled

C Thepeakin fatalities occurredin 1972when the population wasonly about 60%of today

C Theprogressthat occurredin recentdecadeswasrecognizedby the Centersfor DiseaseControlas
one of the great public health successtoriesof the century

C Most of the progressachievedhasbeenthe result of two factors.

V Behavioralimprovements(lessdrunk driving and more frequent use of seatbelts)
V Improvedd O N& A NI K oféhilésé

C Future improvements will come from new technologiesthat seek to reduce the severity of
accidents or prevent crashesfrom happening altogether and K | Wwh@ d@lriver assists, and
ultimately autonomy, are critical to better outcomes
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Highway Fatalities by Year
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Causes of Highway Fatalities:
Lookingat the 2016 NHTSA Data

C 37,461 peoplewere lost on the roadsof Americaduring 2016 96.6% of those fatalities were related to
human error, weather, road conditionsor other factors, vehicledefectswere not related

C 1% of those fatalities were related to defectsin motorcycles,non-light duty trucks and miscellaneous
vehicles

C Thusonly 2.4%of all fatalities (910) were related to possibledefectsor maintenancein autos

C Of those 910, nearly 62% were related to improper tire maintenance ¢ meaning less than 1% of
fatalities (350) related to the possibility of a vehicledefect

C Of those 350, 19 fatalities involved vehiclesMY 2013 or later and 5 of those involved impaired drivers
and 9 were unbelted

C 77%of the 350involvedvehiclesMY 20060r earlier (2006is about the averageageof a cartoday)

C Ageof carsis a hugefactor in this limited point of the pyramid; fleet turnover is therefore crucial
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Causes of Highway Fatalities
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Fatality Analysis Reporting System (FARS).

37,461: 2016Total Fatalities from
Motor Vehicle Traffic Crashes

96.6% (36,185)
Fatalities Not Related to Possible Vehicle Defects

1% (36

Vehicles

2.4% (910)
Fatalities Related to Possible Defects or Maintenance in Light Duty Vehicles
A 62% of fatalities from a vehicle defect were the result of tire maintenance

(zoom)

A About 2/3 of the 910 resulted from maintenance faults
A Thus less than 1% of fatalities in LDV are defdated
A Huge correlation to age of cars
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Fatalities Related tdPossibleDefects in Motorcycles, MediurtHeavy Duty Trucks and Misc.
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Possible Defect Related Fatalities By Model Yeelr

C Lookingat NHTSAdata, the relationship between outcomesand ageof vehicleis striking

C More specifically, the next slide shows the percentageof fatalities related to possible
defectscomparedto the percentageof the overallfleet for groupsof modelyears

C 21% of the fleet in 2016 were from MY 2000 or earlier; that 21% represented40% of all
fatalities related to possibledefects

C 45% of the fleet in 2016 were from MY 2001-2010 that 45% represented 50% of all
fatalities related to possibledefects

C 33% of the fleet in 2016 were from MY 2011 or newer; that 33% represented 9% of all
fatalities related to possibledefects

C Increasinghe rate of fleet turnover will savelives
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U.S Auto Fleet and 2016 Fatalities Connected To Possib!
Defects/MaintenancelssuesBy ModelYear
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The Consumer |KIN

Survey Data from Alliance Index, Morning Consult alddienceNet
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