MTI REPORT 02-XX

AIR POLLUTION REGULATION IN CALIFORNIA
AND
THE ZERO-EMISSION VEHICLE MANDATE

December 2002

Jeremy Ketchum

a publication of the
Mineta Transportation Institute
College of Business
San José State University

San Jose, CA. 95192-0219
Created by Congress in 1991



Technical Report Documentation Page

1. Report No 2. Government Accession No. 3. Recipients Catalog No.
FHWA/CA/OR-
4. Title and Subtitle: 5. Report Date
Air Pollution Regulationin Californiaand the Zero-Emission December 2002
Vehicle Mandate 6. Performing Organization Code
7. Author: 8. Performing Organization Report No.
Jeremy Ketchum
9. Performing Organization Name and Address 10. Work Unit No.

Mineta Transportation Institute
College of Business

San José State University 11. Contract or Grant No.
San Jose, Ca. 95129-0219 65W136

12. Sponsoring Agency Name and Address 13. Type of Report and Period Covered

California Department of Transportation U.S Deparmenet of Transportation
Secramento, CA. 95819 Research and Specia Programs Admin.
400 7th St. SW

Washington. D.C. 20590-0001

14. Sponsoring Agency Code

15. Supplementary Notes
This research paper is a capstone project in partial fulfillment of the requirements for a Master in Transportation Management degree.

16. Abstract:

The California Air Resources Board approved the Zero-Emission Vehicle Mandate in 1990. The 1990 mandate required that 2 percent, 5
percent and 10 percent of new car sales be zero emitting by 1998, 2001 and 2003 respectively. Automobile manufacturers developed electric
vehicles to meet the mandate. However, development of electric vehicles from 1990 to 2002 has failed to meet initial expectationsof the Air
Resources Board. Automobile manufacturers have been unable to produce an electric vehicle that can be sold for profit at the levels required

by the mandate. As aresult, the Air Resources Board has reduced short-term Zero-Emission Vehicle requirements. However, the Air
Resources Board continues to require increasing numbers of Zero-Emission Vehiclesin future years. Zero emissionsfrom al mobile sources
would be the optimal situation from the perspective of the Board. The air quality benefit of achieving an entire Zero-Emisson vehideflet
would be substantial. Conversely, automobile manufacturers believe that the short-term air quality would benefit more from reducing

emissions in other ways that would also be less costly to their companies than the Zero-Emisson Vehide Mandate. As 2003 begins-theyear
that was to see 10 percent of the new vehicle market as zero emitting-the mandateistied up in the courts When the court injunctionislifted,
as few as 4,650 zero emission vehicles will be required versus the approximately 100,000 that were envisioned in 1990. With many
automobile manufacturers in opposition to the mandate it will be interesting to see whether or not the mandate is capable of creating

substantial change in the vehicle market. If the past history of the mandate continues, then it is likely that the Zero-EmissonVehide
requirements will continue to be relaxed to provide manufacturers increased ability to be compliant with the mandate without suffering

significant financial losses.

17. Key Words: 18. Distribution Statement:
No restrictions. This document is available to the public through The
National Technica Information Service, Springfield, VA 22161

19. Security Classification (of this report) Security Classification. (of this | 21. No. of Pages | 22. Price
unclassified page) $15.00
unclassified
Form DOT F1700.7 (8-72)

Mineta Transportation Institute



Copyright © 2002 by
The Mineta Trangportation Institute

All rights reserved

Library of Congress Catalog Card Number: X XXXXXXXXX

To order this publication, please contact the following:
The Mineta Trangportation Ingtitute
College of Business-BT550
San Jose State University
San Jose, CA. 95192-0219
Tel (408) 924-7560
Fax (408) 924- 7565
E-mal: mti@mti.gsu.edu
http://transweb.g su.edu




ACKNOWLEDGEMENTS

| would like to take this opportunity to thank Steve Douglass of the Alliance of
Automobile Manufecturers, Lisa Kasper of the Cdifornia Air Resources Board and
Kateri Cdlahan of the Electric Vehicle Association of the Americas for taking the time to
respond to questions on the Zero-Emission Vehicle Mandate.

In addition, I'd like to thank MTI saff, especidly Research Director Trixie Johnson and
Executive Director Rod Diridon for their excellent support during the preparation of the
document. Additionad thanks to Research and Publications Assistant Sonya Cardenas,
Education Program Assgant Vivian Ferea, Graphic Artitss Shun Nelson and Cedric
Howard, and Editorid Associate Catherine Frazier.

Mineta Transportation Institute



Table of Contents i

TABLE OF CONTENTS

EXECUIVE SUMMARY .ottt sttt st st ssessenne e 1
CHAPTER ONE: SUMMARY AND HISTORY OF AIR POLLUTION
REGULATION IN CALIFORNIA ..ottt 3
LT [N o1 o o SO TSRPRTS 3
Higtory of Air POIUtION REQUIBLION .......cc.coiiiiiiiineieeee e 3
L o 11 o o S 6
ZEV MANUELE ...ttt bbbttt ettt e b 10
CHAPTER TWO: PROGRESS OF THE ZEV MANDATE ....coooeeirrreeereeieienen 15
100 1o 1o o SRS 15
Current State Of EV TEChNOIOQY ....cvevvvrerierieeeieeeiesesieseeeses s e e see e e sse e seessesaenensens 16
ARB: PromisSing FULUrE fOr ZEV'S ..ottt 17
Isthe Auto Industry Doing All They Can to Market ZEVS? ... 19
Environmental BENEFITS .......cooiiieir e e 20
Legal Action by General MOLOIS ..........ccciueieeeece et 21
MANUFACTUNEY SEBEUS ......eveeeieeieeieeieeiee ettt sttt et e s e e nns 22
VENICIE COMPAITSONS ......cviieiiriirieerie sttt sttt e e bbb s e s sne e 24
CHAPTER THREE: FUTURE OF THE ZEV MANDATE ......cciiiiiieiiieeen, 29
00 01 30
SAKENOIAEIS ... e 32
CONCLUSION .ttt sttt sttt et e et et e e e seeneene e 35
APPENDIX A: POLLUTANT SOURCES. ...t 37
APPENDIX B: INTERVIEW QUESTIONS AND ANSWERS.......cccocoivevvrene. 39
ENDNOTES ..ottt bbb bbb naeens 43
ABBREVIATIONS AND ACRONYMS ..ot 47
BIBLIOGRAPHY .ottt sttt sttt nne s 51
ABOUT THE AUTHOR ..ottt st 55

Mineta Transportation Institute



i List of Tables and Figures

LIST OF TABLESAND FIGURES
TABLES
Table 1-1 Percent Changein Emissons 1981-2000 ..........ccocvvvivvenie e ieieennenann 1
Table 1-2 Percent of Tota Pollution Per Pollutant Due to On-Road Mobile Sources .....8

Table 1-3 Percent Change in Cdifornia Mohile Source Emissions Versus Changein
EMisSONS From All CaEJOMES ... ... vttt e ettt e 8

Table 1-4 Federd and CaiforniaPollutant Standards ..........ovvviiiii e, 9

Table 1-5 ZEV Requirements for Large, Intermediate and Shdll Volume Manufacturers

Table 2-1 Electric and Hybrid Vehiclesfor Rent at Cdifornia Airports.................. 18
Table2-2 Production Levels of Mgor Manufacturers ............cooeeiiiiiiiiiiininen, 23
Table 2-3 Estimated Number of Vehiclesin2003 ..........cooveiiii i 23
Table 2-4 Estimated Number of Vehiclesin 2003 Per Manufacturer ..................... 24
Table 2-5 Comparison of EVS and Comparable Conventiona Vehicles.................. 26
Table 2-6 Electric Vehicle Recharging Infrastructurein Cdifornia...............oc.o.ee. 27
Table3-1 ZEVS Required in FutureModd Years ......c.oovvvviviiiii i 30
FIGURES

Figure 2-1 Electric Vehicles Availablein California.............c.oooviiiiiiicnn 25

Mineta Transportation Institute



Executive Summary 1

EXECUTIVE SUMMARY

The Cdifornia Air Resources Board gpproved the Zero-Emisson Vehicle Mandate in
1990. The 1990 mandate required that two percent, five percent and 10 percent of new
cax sdes be zero emitting by 1998, 2001 and 2003 respectively. Automobile
manufacturers developed eectric vehicles to meet the mandate. However, development
of eectric vehicles from 1990 to 2002 has faled to meet initid expectations of the Air
Resources Board. Automobile manufacturers have been unable to produce an dectric
vehicle that can be sold for profit at the levels required by the mandate.

As a reallt, the Air Resources Board has reduced short-term Zero-Emisson Vehide
requirements. However, the Air Resources Board continues to require increesng numbers
of Zero-Emisson Vehides in future years. Zero emissons from dl mobile sources would
be the optimd gtuation from the perspective of the Board. The ar qudity benefit of
achieving an entire zero-emisson vehide flet would be subgantid. Conversdy,
automobile manufacturers believe that the short-term air qudity would benefit more from
reducing emissons in other ways that would aso be less codly to their companies than
the Zero-Emisson Vehicle Mandete.

As 2003 begins-the year that was to see 10 percent of the new vehicle market as zero
emitting—the mandate is tied up in the courts. When the court injunction is lifted, as few
as 4,650 zero emisson vehicles will be required versus the gpproximately 100,000 that
were envisoned in 1990. With many automobile manufacturers in oppostion to the
mandate it will be interesting to see whether or not the mandate is capable of cresting
subgantia change in the vehicde market. If the past higory of the mandate continues,
then it is likey that the Zero-Emisson Vehicle requirements will continue to be relaxed
to provide manufecturers increased ability to be compliant with the mandate without
uffering sgnificant financid losses.

Above: General MotorsEV1 Electric Vehicle charging
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Chapter One: Summary and History of Air Pollution Regulation in California 3

CHAPTER ONE: SUMMARY AND HISTORY OF AIR POLLUTION
REGULATION IN CALIFORNIA

INTRODUCTION

Air pollution regulation has come a long way since the midde of the 20" century.
Sgnificant reductions in the level of pollutants from both dationary and mobile sources
have occurred on both a per unit and overdl level. Unfortunately, the air qudity ill has
not reached hedthy levels in many parts of the United States and especidly in Cdifornia
In the trangportation field, population growth combined with the growing travel needs of
the individud user has lead to rapid growth in the aggregate number of vehice miles
traveled. As a result, even grester measures will be needed to reduce vehicle emissions
and improve on the exiding air qudity levels.

The Zero-Emission Vehicle Mandate from the Cdifornia Air Resources Board, crested in
1990, was a proposad amed at achieving greater reductions in vehicle emissons. Battery-
powered dectric vehicdes (EVS) have been the vehicdle desgnated as most likely to
achieve the zero emisson leves required by the mandate However, vehicle
manufecturers have dated that EVS ae not competitive with the existing petroleum
powered interna combustion engine vehicles prevdent in the current vehice market. In
fact, according to auto manufecturers, they lose money on each EV sold a market. Since
EVs have not been ready for the market, adjustments to the 1990 ZEV Mandate have
been required. These adjusments have provided the auto manufacturers more time and
flexibility in meeting the ZEV requirements.

HISTORY OF AIR POLLUTION REGULATION

Cdifornia has been a leader in establishing ar pollution regulations in the United States.
Air pollution regulation began in Cdifornia in 1947 with the Sgnaiure of the Air
Pollution Control Act by Governor Earl Warren. The Act authorized the credtion of an
Air Pdlution Control Didrict in every county. That year the Los Angedes County Air
Pollution Control Didrict became the firg of its kind in the nation. Tha same year
Cdifornia adopted the Ringemann System, which measured the opacity of smoke arisng
from stacks and other sources. In 1950, Rule 50A, based on the Ringedmann System (a
visud ingpection method of ar qudity andyss), was pased in Cdifornia, which limited
the amount of smoke.

It was not until 1955 that the Federal government passed air pollution control regulations.
The Air Pollution Control Act of 1955 defined the Federd role as being primarily
confined to research. Actud pollution control was the responsbility of each date
government, athough the Surgeon Generd of the United States would conduct specific
investigations of loca pollution problems upon request.

Even a the time of these early ar pollution regulations the impact of motor vehicles on
pollutant levels was a primary concern. This concern continued to be addressed in
subsequent  legidation. In 1959, Cdifornia enacted legidation requiring the date
Depatment of Public Hedth to edtablish ar qudity standards and necessary controls for
motor vehicle emissons. In 1960, Cdifornia established the Motor Vehicle Pollution
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4 Chapter One: Summary and History of Air Pollution Regulation in California

Control Board (MVPCB). The primary function of the MVPCB was to test and certify
devicesfor ingalation on carsfor sdein Cdifornia

Also, in 1960 the Federd Motor Vehicle Act was enacted, which required federa
research to address pollution from motor vehicles.

The Cdifornia Motor Vehicde State Bureau of Air Sanitation mandated the first
automotive emissons control technology in the nation when it required inddlation of the
Postive Crankcase Ventilation (PCV) to control hydrocarbon crankcase emissons. The
PCV withdraws blowby gases from the crankcase and re-burns them with the fresh ar
and fud mixture in the cylinders.

In 1965, Federd Clean Air Act of 1963 was amended by the Motor Vehicle Air Pollution
Control Act of 1965. The Act provided direct regulaion of ar pollution by the federd
government, and directed the Federa Department of Hedth, Educetion, and Wédfare to
establish auto emisson standards.

In 1966, the Cdifornia Motor Vehicle Pollution Control Board took the nationd lead by
adopting requirements for Cdifornia vehicles to meet auto tallpipe emisson sandards for
hydrocarbons and carbon monoxide. This was two years before smilar federd
requirements.

The Cdifornia Air Resources Board (ARB) was crested in 1967 when the Cdifornia
Motor Vehicle Pollution Control Board and the Bureau of Air Senitation and its
laboratory merged. The Air Resources Board continues to regulate ar qudity in
Cdifornia today. In that same year the Cdifornia Highway Patrol began random roadside
ingpections of vehicle smog control devices. Also, the Federal Air Qudity Act of 1967
was enacted. The act edtablished a framework for defining “air quality control regions’
based on meteorologica and topographica factors of air pollution. The act dso dlowed
the State of Cdifornia a waiver to st and enforce its own emissons standards for new
vehicles based on Californid s unique need for more siringent controls.

In 1969, the fird dtate Ambient Air Quality Standards (AAQS) were promulgated by
Cdifornia for total suspended particulates, photochemicd oxidants, sulfur dioxide,
nitrogen dioxide, and carbon monoxide.

It became clear that due to a lack of enforceability the Federal Air Qudity Act of 1967
was an ineffective means of providing clean ar. In 1970, the Federa Clean Air Act
Amendments of 1970 were enacted. They edtablished a basc U.S. program for
contralling ar pollution. In addition, they continue to serve as the principa source of
gautory authority for controlling air pollution in the United States.

The 1970 standards were a more serious effort by the government to clean up the air.
Under the Act, each state government was to set up a standard for each region and an
implementation program to meet the standard. Sanctions are levied upon industry and
States that do not meet the standards.

There are two primary mechanisms utilized by the Clean Air Act to maintain and achieve
the state Nationad Ambient Air Quaity Standards (NAAQs). These include mandatory
emissons limitations on dl new dationay and mobile sources of regulated air pollutants.
Secondly, each state must produce a State Implementation Plan (SIP), which prescribe
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Chapter One: Summary and History of Air Pollution Regulation in California 5

emisson standards for pre-1970 sationary sources and places controls on the use of cars
and trucks that are necessary to attain and maintain the NAAQs.

SIPs were required in the 1967 Clean Air Act, however the authority was left to the
gates. The 1970 Clean Air Act amendments mandated that the states develop a SIP. The
SIPs were to attain the NAAQSs no later than 1977.

The 1970 Clean Air Act used a technology forcing approach to combat the level of
emissons from vehicles. Technology forcing because the current technology was not in
place a the time of the regulations. The regulations required that a 90 percent reduction
in emissons of hydrocarbon (HC), nitrogen oxide (NOy) and Carbon Monoxide (CO),
due to automobiles, occur inthe next 5 or 6 years.

In 1971, the Federd EPA created the NAAQs that must be met across the nation for
particulates, photochemical oxidants (including ozone), hydrocarbons, carbon monoxide,
nitrogen dioxide and sulfur dioxide. However, Cdifornia had dready edablished even
more gringent requirements. Also, in the same year the ARB adopted the first automobile
nitrogen oxide standards in the nation.

From 1970 to 1977, most regions failed to meet the SIPs requirements. In addition, the 90
percent reduction in automobile emissions was not met. So, in 1977 the Federd Clean Air
Act Amendments of 1977 were enacted. The amendments required a review of dl
Nationd Ambient Air Quality Standards by 1980.

The 1977 amendments aso extended the time period to meet the NAAQs to 1982 or
1987. Revisons to the SIPs were mandated for states not meeting the requirements. The
legidation did force some technological innovations such as the catalytic converter.
However, the amendments were ill not able to achieve the 90% emissons reduction in
vehicles as required.!

In 1983, ARB began compliance testing on autos in use to determine whether they
continue to comply with emisson standards as they age. This became a strong incentive
for manufacturers to develop more durable emisson control equipment to avoid the risk
of recal.

In 1984, the Cdlifornia Smog Check Program went into effect to identify vehicles in need
of maintenance and to assure the effectiveness of ther emissons control systems on a
biennid basis.

In 1988, Cdifornia Clean Air Act was dgned by Governor Deukmegian. This act sets

forth the framework for how ar qudity will be managed in Cdifornia for the next 20
years.

The Clean Air Act Amendments of 1990 were sgned into law by Presdent George Bush.
They rely largdy on dements of the Cdifornia Clean Air Act, and require a number of
new programs aimed a curbing urban ozone, rurd acid rain, gratospheric ozone, toxic air
pollutant emissons and vehicle emissons, and edtablishes a new, uniform nationa permit
system.

For areas 4ill not meeting the NAAQs the 1990 requirements require more stringent
controls. In addition, the amendments took away a lage amount of the remaning
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6 Chapter One: Summary and History of Air Pollution Requlation in California

discretion that the dtates had in determining regulation of exigting sources and provided
tough new source review and mobile source controls.

Furthermore, the emission standards for cars, trucks and heavy-duty trucks were changed
with the 1990 Clean Air Act Amendments. The sandards provided a different emission
level dlowable for passenger vehideslight-duty trucks below 3,750 pounds, light-duty
trucks between 3,750 and 6,000 pounds and heavy duty trucks over 6,000 pounds. In
addition, a different standard was egtablished for vehicles that are under 5yrs/50,000
miles and under the 10yr/100,000 mile limit? Concurrent to these nationd changes,
Cdifornia established a st of standards which are even more gringent than the federd
gandard. In addition, in 1990, the ARB approved standards for cleaner burning fuels and
low and zero-emisson vehicles. The ARB dso mandated that manufacturers produce 2
percent, 5 percent and 10 percent of new car sdes to be zero emitting by 1998, 2001 and
2003 respectively.®

Smog Check II, sgned into law by Governor Wilson following lengthy negotiations with
the federd EPA, is designed to meet the requirements of the Federal Clean Air Act as
amended in 1990. This program targets vehicles, which pollute at leest 2 to 25 times
more than the average vehicle and requires repairs and re-testing of offending vehicles.

In 1996, the big seven automakers sgned a Memorandum of Agreement with the ARB
committing to manufacture and sdl zero-emisson vehicdes. In the same year Cdifornia
Phase Il Cleaner Burning Gasoline (CBG) came to market. CBG reduces lung-damaging
ozone and ozone precursors by 300 tons/day, as well as reduces airborne toxic chemicas
like EJenzene that can cause cancer. This is equivdent to taking 3.5 million cars off the
road.

Cdifornids State Implementation Plan (SIP) for ozone was approved by the U.S. EPA on
September 26, 1996.

In 1998, the ARB adopted its LEVIlI emisson standards for most mini vans, pickup
trucks and sport utility vehicles (SUVS) up to 8500 pounds gross vehicle weight to
reduce emissions to passenger car levels by 2007.°

AIR POLLUTION

The effect of the myriad of regulations, requirements and standards discussed above has
been a generd decrease in emissons since the 1970's levels. This has come about due to
measures passed on dationary sources as well as the mobile source controls that are
focused on in the discusson above. The overdl change in emissons in Cdifornia and
across in the nation is represented in Table 1-1 below. As the table indicates, between
1981 and 2000 the emission levels of al pollutants have decreased except for Nitrous
Oxides (NOyx) a the naiond levd. Cdifornia has been successful a  dgnificantly
reducing the levd of NOy, but has seen increases in the levels of Particulate Matter
(PM1p). In Cdifornia, the reduction in NOy is expected to continue through &t least 2010
according to ARB forecasts. Perticulate Matter (PM1o) is expected to continue to increase
through 2010 primarily due to increases in the number of vehicle miles travded (VMT)
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Chapter One: Summary and History of Air Pollution Regulation in California 7

on paved and unpaved roads. Road dust from vehicles traveling on unpaved roads is a
primary contributor of PM 1.

Overdl Cdifornia has decreased emissions of each pollutant, except PMo, at a faster rate
than the nationd average. This is likdy atributable to the dricter and oftentimes leading
role that Cdifornia has taken in terms of ar quaity measures.

Although, no figures for Cdifornia were avalable for comparison lead (Pb) has been
virtudly diminated except for hot spot locations from dationary sources. This is
consgtent with the nationd trend.

Table 1-1 Percent Changein Emissions 1981-2000

NOx +4 +3 -30 -28
VOC -32 -16 NA NA
SO,/SOx | -31 -24 -70 -41
PM 10 -47 -6 +17 +3

PM 25 NA -5 NA NA
CO -18 -5 -51 -39
Pb -94 -4 NA NA

Source: California Air Resources Board 2002 Almanac of Emissions and Air
Quality and the United States Environmental Protection Agency’s Latest Findings
on National Air Quality: 2000 Status and Trends

The table above includes information regarding pollutants from dl sources in Cdifornia
and nationdly. Onroad mobile sources are the primary contributor of NOx and Carbon
Monoxide (CO) in Cdifornia. On-road mobile sources are aso a dgnificant contributor
to the levd of Reective and Totd Organic Gases (ROGs and TOGSs). Furthermore, as
discussed above road dugt is a ggnificant contributor of PMjp in Cdifornia Table 1-2
below demondrates the pollutants and the percentage attributable to onroad mobile
sources. More information regarding each pollutant and their sources is in Appendix A of
this report.
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8 Chapter One: Summary and History of Air Pollution Requlation in California

Table 1-2 Percent of Total Pollution per
Pollutant dueto On-Road M obile Sour ces

NOy 51
ROG 39
TOG 20
PM 10 2
SOx

CO 67

Source: 2002 Almanac (page 49) Table 2-1 2001
Statewide Emission Inventory Summary

As noted above emissions rates from onroad mobile sources are of particular concern for
NOy, CO and organic gases. This is due to the fact that for each of these pollutants a
substantial percentage of the emissons are due to onroad mobile sources. Therefore, in
order to achieve additiona emissions reductions, it is critica that on-road mobile sources
reduce their emissons of each of these pollutants. Table 13 below shows the percentage
reduction, in Cdifornia, of NOy, CO and ROG attributable to on-road vehicles versus the
percentage reduction of each of these pollutants from al sources. Information on TOGs
was not avalable for this comparison. As the table indicates, the percent reduction
attributable to on-road mobile sources has been greater than the overdl reduction in
pollutants from dl sources in Cdifornia except for NOy. However, the trend from 1990
2000 showed NOy attributable to on-road mobile sources declining at a faster rate than
from al sources.

Table 1-3 Percent Changein California M obile Source Emissions
Versus Changein Emissions from all Categories

NOy -30 -24 -28 -33
ROG -50 -64 -32 -46
CO -51 -60 -39 -48

Source: California Air Resources Board 2002 Almanac of Emissions and Air Quality

Although pollution levels have improved, 95 percent of Cdifornians live in arees that do
not meet the Federd or State air quality standards.®
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Chapter One: Summary and History of Air Pollution Regulation in California 9

Table 1-4 Federal and California Pollutant Standar ds

State PM 10 Standar ds:
50 pg/m3 for 24 hours and 30 pg/ma3 annud
geometric mean, neither to be exceeded.

National PM 10 Standards:

150 pg/m3 for 24 hours, not to be exceeded,
more than once per year and 50 pg/m3 annud
arithmetic mean averaged over 3 years.

State Ozone Standard:
0.09 ppm for 1 hour, not to be exceeded.

National Ozone Standards:

0.12 ppm for 1 hour, not to be exceeded more
than once per year and 0.08 ppm for 8 hours,
not to be exceeded, based on the fourth highest
concentration averaged over three years.

State CO Standards:

20 ppm for 1 hour and 9.0 ppm for 8 hours,
neither to be exceeded. 6 ppm for 8 hours
(Lake Tahoe Air Basin only), not to be equaled
or exceeded.

National CO Standards:

35 ppm for 1 hour and 9 ppm for 8 hours,
neither to be exceeded more than once per
year.

Source: California Air Resources Board 2002 Almanac of Emissions and Air Quality

Additiond measures must be taken to continue to improve upon the ar qudity in
Cdifornia. As shown above a Sgnificant percentage of this pollution is attributable to o+
road mobile sources (primarily internd combugtion engine vehicdes powered by
gasoling). Although, vehicles are 98 percent cleaner than those sold 30 years ago, the
upward trends in population and driving habitats meke it increesngly difficult to improve
further on emisson levels’ The increases in vehicle miles traveled (VMT) is a product of
the increasng population and driving habits. Population is expected to grow by 18
percent and VMT are expected to increase by 27 percent in the next ten years® In
addition, new infrastructure is not being added to the roadway networks a the same rate
that the VTM are increasing. From 1960 to 1997, the VMT in the United States tripled,
while the increase in roadways only increased by 10 percent.’ The Texas Trangportation
Indtitute estimates that the average metropolitan area would need to add 16 more highway
miles and 37 more principd arterid lane miles than they currently do each year to keep
pace with the increesng VMT. The reault is increased congestion, which dso leads to
more pollution per mile traveled.

The further reductions in emissons while VMT increases will be difficult to accomplish.
The answer to reducing emissions in SIPs are Trangportation Control Measures (TCMs).
TCMs fdl modlly into two groups: 1) reducing the number of miles driven (VMT) and 2)
reducing the emisson levd per mile driven. The remainder of this paper will focus on the
latter of these two potentid SIP measures. Specificdly, it will look a another of
Cdifornids leading efforts in ar pollution regulation, the Zero-Emisson Vehide (ZEV)
Mandate.

Mineta Transportation Institute




10 Chapter One: Summary and History of Air Pollution Requlation in California

ZEV MANDATE

In order to continue to reduce emisson levels Cdifornia has enacted the ZEV Mandate.
According to the origind mandate in 1990, the firs ZEVs were to be offered for sde in
1998. The initid mandate required that two, five and 10 percent of new vehicles offered
for sde in the State of Cdifornia would have zero emissons in 1998, 2001 and 2003
regpectively. This mandate, like many of the measures before it, was a technology forcing
one. In other words, the technology to produce this number of vehicles and be
competitive on the open maket did not exig in 1990. According to the vehicle
menufecturers  zero  emitting vehicles are gill not capable of being marketed versus
gaoline powered vehicles today either. Current ZEV manufacturing is more expensve
than gasoline powered vehides and would require manufacturers to incur sgnificant
losses if built to the volumes required by the mandate. Due to the concerns of vehicle
manufacturers and ARB gtaff reports the mandate has gone through some revisions.

In 1996, the auto-manufacturers and the ARB sSgned Memoranda of Agreements
(MOAS) that dtered the ZEV requirements. The MOA required manufacturers to:

Offst the emisson bendfits los due to the dimination of the ZEV requirements in
mode years 1998 to 2002 through participation in a nationd low-emisson vehicle
program or other program that would provide equivaent air qudity benefits;

Continue ZEV research and development through the placement of advanced battery-
powered ZEVsin the marketplace;

Participate in a market-based ZEV launch by offering ZEVsS to consumers in
accordance with market demand; and

Annud and biennid reporting requirements.

The number of vehicles required in 1998 was sgnificantly reduced, only 3,750 would be
required, and this requirement was spread out over 1998, 1999 and 2000.1° Furthermore,
manufecturers were alowed to recelve additional credit for advanced batteries, so
actualy only 1,800 vehicles were needed.

Changes to the origind agreement have not completey dtered the requirement of
manufacturers to offer 10 percent of their vehicles for sde in 2003 as ZEVs. However,
subgtantia  flexibility is now avalable for large and intermediagie volume manufacturers
in meeting the ZEV Mandate for 2003. Table 1-5 below explains some of the options that
the manufacturers have in meeting the ZEV requirement.
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Chapter One: Summary and History of Air Pollution Regulation in California 11

Table 1-5 ZEV Requirementsfor Large, | ntermediate
and Small Volume Manufacturers

Large Volume Manufacturers In 2003 and subsequent modd years, alarge

volume manufacturer must meet at least 40%
of itsZEV requirement with ZEVs, full ZEV
alowance vehidles, or ZEV credits generated
by such vehicles The remainder of the large
volume manufacturer’ s ZEV requirement may
be met using partid ZEV dlowance vehidles or
credits generated by such vehicles. Half of the
pure ZEV requirement can be met with hybrids
or fud cdl vehides.

I ntermediate Volume Manufacturers In 2003 and subsequent model years, an

intermediate volume manufacturer may mest
its ZEV requirement with up to 100 percent
patid ZEV dlowance vehicles or credits
generated by such vehicles. The PZEV
requirement will be phased in, with only 25
percent required in 2003, and 50, 75 and 100
percent of the previous leve in 2004, 2005,
and 2006 respectively.

Small Volume Manufacturers A smadl volume manufacturer is not required to

meet the percentage ZEV requirements.
However, asmdl volume manufacturer may
earn and market creditsfor the ZEVs or ZEV
alowance vehicles it produces and delivers for
sdein Cdifornia

Source: Cdlifornia Air Resources Board's California Exhaust Emission Standards and Test Procedures
for 2003 and Subsequent Model Zero-Emission Vehicles, and 2001 and Subsequent Model Hybrid
Electric Vehicles, in the Passenger Car, Light-duty Truck and Medium-duty Vehicle Classes

In generd, manufecturers have a number of ways to meet the 2003 requirements.
Manufacturers receive credits toward ZEVs by introducing vehicles prior to 2003, using
advanced batteries which enable the ZEV to achieve driving ranges over 100 miles and
aso may introduce partid ZEVsfor aportion or dl of their requiremen.

The following sections look a the criticd areas identified by the 2000 ARB Biennid
Review for ZEV implementation.

ZEV Technology

There is no technologicad reason why battery-powered eectric vehicles can not be
created. However, the battery within the ZEV 4ill needs to improve its range, so that the
vehicles can be more competitive versus the internd combustion engine powered
vehicles.
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At the time of the 2000 ARB Biennid Report, only the Nissan Sentra met the Partid
Zero-Emisson Vehicle (PZEV) dandard, which includes meeting the SULEV emission
level, providing a 15year/150,000 mile warranty and having zero evapordive
emissons'* Manufacturers only receive partid credit for the PZEVs So, even if the
technology levd is achieved, the vehicles will need to be sold in large quantities to meet
the ZEV Mandate.

Fud cdl vehicles are dso an option a meeting the ZEV standard, however it does not
gopear that they will be offered by any leading manufacturer to meet the 2003 ZEV
requirements.

Battery Technology

Battery technology must improve for the battery-powered ZEVs to be competitive with
internd combustion engine powered vehidles. The range of a battery-powered ZEVs is
limited versus a vehicle powered by an interna combustion engine. Also, the cost of the
Battery for a ZEV leads to a subgtantid cost difference between the ZEV and internd
combustion engine vehicle.

Infrastructur e Assessment

A little over haf of the chargers avalable are conductive and the rest are inductive.
Current EVs use a 220 volt battery, however the Ford City Car will use a 110 volt
battery.'? It was determined that the lack of a standard plaiform for recharging may hurt
consumer acceptance of ZEVsS. So, a dandard conductive charging platform will be
required beginning in 2006.

Except for a few exceptions, such as Costco, most of the current charging infrastructure is
publicly funded.

Fest charging is avalable with the DamleChryder EPIC minivan. However, fast
charging stations cost more and require pecid battery packs to prevent overhesating.

Market Assessment

There is some disagreement between vehicle manufacturers and the EV advocates on the
ability to sl the dectric vehicles. Manufecturers state that they do not want to take the
large financd hit that will come about with the initid rdlesse of EVs They dae that
they can only absorb the losses of a few EVs each year. Conversdy, EV advocates date
that the existing waiting lists show that there is a demand.

There will be 4,000 to 15,000 eectric vehicles necessary in 2003 to meet the ZEV
Mandate. This is ten times as many vehicles tha ae currently operating. One must
wonder why the manufacturers only met the quotas specified in the 1996 MOA rather
than releasing additiond vehicles early and get additiona credit for early release.

Market success will depend on avalability of the vehicles vehicle platforms public
education (info on the products, subsidies, station locations and how to obtain a ZEV)
and making dl ZEV products available to retall customers.

Cost

The battery pack is the most expensve component of an EV. A high volume of
production is needed to bring down this cost. When the cost of research and development
is diminated, city ZEVs cost $7,500 to produce and freeway capable ZEV's are as much
as $20,000. The ARB estimates that with a production level of 100,000 the ZEV's would
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be competitive in the market on a lifecycle basis. However, with the current cost of a
ZEV subsdies are needed to bridge the gap between the market price (price consumers
are willing to pay) and the codt.

Benefits

A number of benefits will occur if Sgnificant quantities of ZEVs are produced rather than
internal  combustion engine powered vehicles A subditute to the conventiond interna
combugtion engine (ICE) is desred because of declining petroleum reserves, increasng
emissons leading to ar pollution, and a nationd dedre to be less dependent on foreign
countries for energy needs. A dgnificant shift from petroleum based vehicles to ZEVsS
would lead to a number of benefits including improved air qudity, a reduced trade deficit
and increased economic, politica, and military security.

Petroleum is a nonrenewable resource and is quickly becoming scarce. There are
aoproximately 40 years of petroleum left if current consumption rates continue to deplete
the identified reserves® In addition, the number of vehides is steadily increasing, which
means more energy will be required to run these additiona vehicles The world vehicle
population has increased from 50 million in 1950 to 500 million in 1990.** By 2030, this
is expected to increase to 1.6 hillion vehicles. All these new vehicles dso add to the air
pollution problems. By 2030, road vehicles will contribute 6.7 hillion tons of CO;
emissons

Also, a major concern of the United States is declining petroleum reserves. Declining
reserves mean a grester dependence on foreign oil and increasing trade deficits with
foreign countries. Already the mgority of oil used is foreign and most is needed for the
transportation sector. In 1993, 40 percent of the United States trade deficit was due to
petroleum imports.®® A transfer $48 hillion dollars of wedth from the United States to oil
exporting countries occurred in 1995.°
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CHAPTER TWO: PROGRESSOF THE ZEV MANDATE

INTRODUCTION

Methods to decrease air pollution from motor vehicles were discussed in Chapter 1. The
two primary methods are efforts to reduce demand for motor vehicle use and reductions
in emissons per mile driven. As indicated in the previous chapter this paper focuses on
reduction of emissons per mile driven viathe Zero-Emisson Vehicle (ZEV) Mandate.

The ZEV mandate was a part of the Low-Emisson Vehicle and Clean Fuds Program.
Initidly the mandate required that two percent of vehicles in 1998, five percent in 2001
and 10 percent in 2003 of al light and medium duty vehicles offered for sde be zero
emitting. However, the mandate has gone through continuous revisons. In 1996, the
ARB diminated the 1998 and 2001 requirements. Aso, in 1996 the ARB entered into a
MOA with the large volume auto manufacturers (DamlerChryder, Ford, Generd
Motors, Nissan, Mazda, Honda and Toyota). The MOA required that the manufacturers
offst the emisson bendfits log due to diminating the 1998 and 2001 requirements,
continue to invest in ZEV and battery research and offer ZEVs to consumers based on
market demand. In 1998, the requirements were modified to alow partid ZEV credits to
be earned for extremey clean vehicles that were not pure ZEVs. In September of 2000
the ARB voted to continue the ZEV mandate but dso directed their gtaff to propose
modifications that would “assure a successful and sustainable long-term ZEV market.”*’

Staff recommendations were made and consdered a a January 25, 2001 ARB board
meeting. The most sgnificant devel opments from these recommendations were:

Reduce, by a litle more than one hdf in the early years the number of pure
ZEV's, needed to comply;

Allow a further reduction of up to 50 percent in the number of ZEVs if
manufacturers produce other types of very clean advanced technology vehicles;

Phase in PZEV introduction, with 25 percent of the previoudy required leve in
2003, and 50, 75 and 100 percent of the previous level in 2004, 2005, and 2006,
respectivey; and

Gradudly increase the percentage requirement of ZEVs from 10 percent in 2003
up to 16 percent in 2018.

Prior to the January 25 amendment at least four percent of dl vehicles were required to
be pure ZEVs. As a result of the amendment only two percent of the vehicles will be pure
ZEVs, ancther two percent will be hybrids or fud cdl and the find sx percent will be
extremely clean gas and other vehicles. The number of pure ZEVs will be between 4,450
and 15450 depending on how each individual automaker decides to bring vehicles to the
market. The 4,000-15,000 vehicles are much less than the 22,000 that was required prior
to January 25 and far short of the 100,000 vehicles (10 percent of al vehicles) that were
envisoned when the 1990 mandate was first introduced.

The mandate has been severdly scaled down due to market uncertainties. When compared
to an internd combustion engine powered vehide the ZEV is dill sgnificantly higher in
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cost to produce and can not achieve equal performance. Consumer preference is dso not
favorable to the ZEV s because the current infrastructure is not in place.

This chapter will identify some of the podtive and negative developments that have
occurred since the 1990 ZEV Mandate was first passed. Furthermore, the chapter will
look at the agpproximate requirements of the manufacturers and the products that are
currently being marketed.

CURRENT STATE OF EV TECHNOLOGY

The mandate was intended to be technicaly forcing in nature. Although, the capability to
create a competitive ZEV did not exist in 1990, the mandate was expected to provide
auto-manufacturers with the incentive to push the envelope on deveoping the technology
capable of zero emissons.

ZEV technology has advanced due to the mandate. Improvements in battery technology,
vehicle range, drive trains and power control eectronics have occurred. In addition, key
technica decisons are being made due to the research being conducted. A regulation was
adopted on May 10, 2002 that requires al vehicles produced, beginning with the 2006
model year and cgpable of only Levd 1 charging, to be equipped with a conductive
charger inlet port that meets the specifications promulgated by the Society of Automotive
Engineers (SAE).*®

In addition, to eectric vehicle (EV) research the mgor auto-manufacturers have come
together to form the Cdifornia Fuel Cell Partnership to advance fuel cell research.

However, despite the technologicd improvements the peformance of the ZEV is not
equivdent to that of a conventionad vehicle. Furthermore, the production cost of each
ZEV isdill much higher than that of a conventiond vehicle.

ARB: PROMISING FUTURE FOR ZEVS

The ARB bdieves that with proper marketing and incentive programs subgantid
numbers of ZEVs can be sold. For example, the Ford Ranger EV experienced quick saes
due to competitive pricing.

Furthermore, the current level of marketing of EVs has not reached the mgority of the
public. A study conducted by PG&E found that in Northern and Centra Cdifornia only
seven percent of those within the EV target market (25-54 years old with college
education) were aware of even one of severd EV products. In the San Francisco Bay
Area only nine percent were aware of an EV product. Therefore, it is too early to make an
assessment of EV market demand. Increased marketing is needed.

The ARB has dso found that there are existing markets that have not been fully tapped
for their EV potentid. These markets are evidenced by waiting lists among fleet operators
and favorable surveys of existing EV users and potentia EV buyers.

All of the 1,800 ZEVs required by the 1996 MOA were sold, leased or assgned for use
by consumers or other interested parties. There has been a high degree of customer
satisfaction among the current EV usars. Many EV users were satisfied that they had not
contributed to pollution problems such as smog, climate change and fud spillage. In
addition, EV drivers have dated that they enjoy the convenience of home charging, the
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smooth and quiet acceleration, the low maintenance, vehicle reliability and low operating
COost.

The Mobile Source Air Pollution Reduction Review Committee (MSRC) and Air
Didricts conducted an EV owners survey. The survey found that owners drive their EVs
more than they thought they would prior to acquistion. In fact, 74 percent of drivers
drove their EV for 75 percent or more of the time. The mgority (74 percent) of EV
drivers were satisfied with the range of the vehicle. Seventy-seven percent of the drivers
would lease another EV. *°

Honda has begun to re-maket vehicles after the expiration of the origind three year
lease, resulting in additiond zero emission miles of sarvice Mogt of these vehicles are
being re-leased by the origind drivers, giving evidence of high customer satisfaction.

Surveys conducted have shown a strong leve of interest in EVs and hybrid vehides. A
study by J.D. Power and Associates found that as many as 60 percent of new car buyers
would condder buying a gasoline-dectric hybrid vehicle if one were avalable in the
same class of car or truck that they had just purchased. In addition, 33.4 percent of those
polled sad tha they would buy an eectric vehicle as their next car purchase if one were
available a close to the same price as a gasoline vehidle?® Another study entitled “The
Current and Future Market for Electric Vehicles” by the nonprofit Green Car Inditute
and The Dohring Company automotive market research firm on behdf of the Cdifornia
Electric Trangportation Codition (CAETC), dso found a srong market for EVs. The
sudy found that the consumer market for EVs is 12 to 18 percent of the new light-duty
vehicle market in Cdifornia. This equates to approximately 151,200 to 226,800 eectric
vehicles per year, which would be enough to satisfy even te initid 1990 mandate of 10
percent of al vehicles?

Rentd facilities have aso been identified as a potentid market for EVs. Most mgor
Cdiforniaarports currently have EV's or hybrids for rent asindicated in Table 2-1 below.
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Table2-1 Electric and Hybrid Vehiclesfor Rent at California Airports

R R S

Los Angeles

San Diego

Ontario

Burbank

><><><><><
X

Palm Springs

San Francisco

X| X| X[ X[ X| X| X

Sacramento

X| X| X| X[ X[ X| X| X

San Jose

><><><><><><><><><
><><><><><><><><><

Oakland

x

Source: http://www.evrental.com/reservations.html

EVs have been successful a marketing to fleets. However, this market could support
even more EV purchases. The flest market makes up 16 percent of the annua sdes of
vehicles in Cdifornia Government fleet purchases are around 15,000 per year. If one-
quarter of these were sold as EVs, then that would equate to approximately 3,750
vehides. Utility flests are dso a potentid EV make. ARB edimated tha utility
companies could absorb as many as 1,000 vehicles per year.

Ove 120 flegts and severd utilities have been usng EVs For example, Southern
Cdifornia Edison operates a fleet of 320 EVs, which has logged more than 3.5 million
miles of service®? At the time of the 2000 Biennid Review by ARB, there were at least
14 additiond public flets that desred an EV but none were avalable Most of the
manufacturers participating in the MOA, other than Toyota and Ford, decided not to
continue producing vehicles after meeting ther MOA requirements. Evidently, the MOA
and multiple credits that were offered for vehicle introduction prior to 2003 were not
enough to encourage additional production.

Subsequent changes to the requirements have greatly reduced the ZEV requirement for
2003, s0 medting this initid requirement will not be nearly as difficult or cogly to
industry. In fact, if ARB assumptions are even close to being accurate the mgority of the
ZEV requirement can now be met through flest sdes Meding the ZEV requirement in
subsequent years will be increesingly difficult. Therefore, introduction into the retal
market will be necessary. The ARB contends that on a life-cycle basis, assuming mass
production, the EVs can be competitive to consumers with conventiona vehicles.
However, incentive programs may be necessary to bridge the gap in the initid price of a
conventiond vehicle versusthat of an EV.

Mineta Transportation Institute



Chapter Two: Progress of the ZEV Mandate 19

ISTHE AUTO INDUSTRY DOING ALL THEY CAN TO MARKET ZEVS?

There have been some questions as to whether or not the auto industry has done dl they
could to market EVs. The officid datement in the ARB 2000 Biennid Report was that
“daff concludes that the manufecturers made good-faith efforts to meet ther MOA
demondration vehicle placement obligations. The manufacturers drategies have, after dl,
been successful in accomplishing their intended purpose.”

However, many people commented a¢ ARB workshops that they have been unable to
obtain EVs. This was especidly true among those who previoudy owned Generd Motors
EV1sand had them recalled.

Also, individuds that would like to buy EVs found difficulties due to wating ligs,
inexperienced sdes gaff and delaysin getting vehicles they ordered.

During the MOA period, only GM and Honda offered their vehicles to the generd public.
The other mgor manufacturers focused their marketing efforts on fleets. Mogt of the
vehides avaldble to the generd public were only for lease with low mileage caps of
10,000 miles? In the Green Car Ingtitute survey most car buyers preferred to buy their
next vehicle rather than lease. In fact, 40 percent of those who wanted to buy an EV
would not be willing to lease one.

None of the mgor manufacturers released a five passenger four-door sedan, even though
these are the most popular vehicles in the market.

Many felt that the auto industry did not price EVs appropriately. Prices of EV'S were not
competitive with equivaent conventiond vehides. “The high initid prices of EVs fal to
take into account historic precedents of subsdizing the cost of vehicles deemed important
to an automakers overal marketing program or corporate positioning.”?* Subsidized
pricing has been the case with the hybrid models that Honda and Toyota have introduced
but not the case with EVsthat have been released.

The Auto Manufacturers Per spective

The auto manufacturers have daed that the EVs ae not competitive with gasoline-
powered vehicdes and mass production of them will result in dgnificant losses to thar
companies. There are Hill technica questions that must be addressed such as getting the
recharge time down, providing sgnificant charging infrestructure and reducing bettery
cod. In addition, there is a lack of demand for the vehicles. Since these factors are not
expected to change in the near future, the auto industry would prefer that other
technologies be looked a in improving ar qudity. The auto indudry has labeded EVs a
costly stopgap that will soon be obsolete when fud cdl technology is perfected. >

Battery-powered dectric vehides will cost ggnificantly more to menufacturer than
gasoline powered vehicles. According to Steven Douglas of the Alliance of Automobile
Manufacturers, “We're asking people to pay more for a vehicle that provides less” and
the “vehicles have been available, but the customers haven't.”2®

The auto-manufacturers more than met the MOA requirement of placing 1,800 vehicles.
There have already been 4,100 pure ZEVs, battery-powered, released into the Cdifornia
market.?” Information from the release of these vehicles has led the industry to bdieve
that a substantial EV market does not exist.
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Honda was only able to lease 122 of their EV Plus vehicles from 1997 to 1999 before
stopping production. Thiswas far fewer than origindly planned.

Vehicle inventory for GM aso exceeded demand for their EV1. They had a backlog of
over a year's supply on hand that needed to be sold. In the firs two years of EV1
production there was an average of 200 days of spply on hand 80 percent of the time.
Thisis three times the average, 60 days worth, of supply typically on hand for avehicle?®

The manufacturers dso found that sdes of EVs were very labor intendve, sdes daff
needed extensve training, additiond time was needed to educate customers, sdes to
initial inquiries was low and there was a lot of time and effort needed to ded with
infradtructure issues. The industry found that there may be a smdl niche EV market but
in generd the market could not be profitable for EV dealers despite considerable support
from manufecturers.

The manufacturers dso contend that dthough EV users are generdly happy about their
vehicles these results can not be gpplied to the genera population. The EV users
represent a smal ssgment of the populaion that can accept the driving limitations of an
EV and afford its high cost.

A study, sponsored by Toyota and Generd Motors, conducted by the National Economic
Research Associates found a low level of demand for EVs. The study bund that for 50
percent of customers to sdect a RAV4 EV over the conventiona RAV4 the price would
need to be $28,000 less. Since, the RAV4 is $28,000 the study concluded that the average
consumer would not accept a free RAV4 EV. Ford dso found that to lease its Ranger EV
it would need to st a price a less than $200 a month. A $200 a month lease price
corresponds to a MSRP beow $10,000, which is substantidly less than the $14,000
conventionad Ranger price. However, production costs to the manufacturer would be
subgtantidly higher for the EV's versus the conventiond models.

Some auto-manufecturers representatives believe that the ZEV Mandate is about
Cdifornids dedre to lead the way on environmenta regulation rather than sound
technicd reasoning. According to Chris Preuss, a Generd Motors spokesperson, “This is
al aout meking a daement that Cdifornia is the center of the universe in the
environmenta debate. Thisisthe limit in terms of the pain they can inflict.'®

ENVIRONMENTAL BENEFITS

According to the Alliance of Automobile Manufecturers, the cost of a ZEV will be
$24,000 more than a similar gasoline-powered vehicle. The difference in price will lead
to an increase in the price of al cars and lead would-be new car buyers to retain their old
car for alonger period of time. The result will be worse air quality in Cdifornia

The datement above is in contrast to the ARB postion that EVs will provide emissons
benefits, while diversfying vehicle demand for energy resources.

The mgority of dectric vehicle charging is expected to occur overnight during off-peak
hours. Therefore it makes efficient use of the exiging utilities for energy. Due to the fact
that the power is used during off-pesk hours, no additiond power generation or
transmission systems would be needed due to EVsin the next 15 years.

Even when emissons from the power plant that crestes eectric vehicdle power are
included, the dectric vehicle pollutes 90 percent fewer emissons than an internd
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combugtion engine. In addition, there is a 71.2 percent reduction in greenhouse gases
over the life of the vehide by usng an EV ingead of an internd combustion vehicle
According to a study entitled “ Driving Out Pollution, The Benefits of Electric Vehides”
the Union of Concern Scientists caculated that each EV would displace $17,000 of air
pollution control cogts in the South Coast Air Basn over the life of the vehide In
Sacramento, each EV would save approximately $8,000 in air pollution costs 3!

LEGAL ACTION BY GENERAL MOTORS

Generd Motors filed suit in Contra Costa County Superior Court dleging that the sales
quota for battery-powered vehicles violaes the Cdifornia Environmenta Qudity Act and
other state and federd laws. The GM webste provides a number of reasons for ther
opposition to the ZEV Mandate:

The god of red ar qudity improvement will be best met by something better than a
mandate: fewer emissons from al vehicles on the road and continued market-driven
development of advanced vehicles.

Cdifornias air is the cleanest it has been in years—and continues to get cleaner. The
ZEV mandae will have no dgnificant impact on the continuing trend of cleaner air in
Cdifornia; replacing older vehicles with today’s cleean vehides, which are currently
99 percent cleaner than uncontrolled vehicles from the 1960s, will.

Further ar qudity improvements will be made as diverse technologies, such as
hybrids and fud cdls enter the maketplacee A mandate focused on a sngle
technology would preclude development of these and other technologies.

Consumer acceptance will determine which products succeed in the marketplace. In
oite of subgtantid marketing efforts, very few EVs have been sold in Cdifornia to
date. What's more, these sdes have not resulted in breskthroughs in beattery
technology, have not simulated infrastructure development, nor generated sustainable
retall and commercid fleet sales.

Cdifornids ZEV Mandate will be 100 times more expendve than any other
emissons controls adopted by the Air Resource Board and theré's no evidence to
suggest that the public is willing to pay the hundreds of millions of dollars a year
extraimposed by the mandate.?

GM dso dated that the ARB did not take into consderation safety impacts resulting from
the rdlease of thousands of low-speed neighborhood eectric vehicles that can not travel
faster than 35 mph.

GM fdt that the mandate places an undue economic burden on their company. In
addition, the mandate aso effects the sdles of vehicles in New York, Massachusetts and
Vermont because each of these dstates automaticaly adopt Cdifornia emisson standards.
Even though New York and Massachusetts voted to delay implementation in their States
until 2007, the future impact to GM could be subgtantial. The four states make up 18
percent of the U.S. auto market.*

In response to the dlegations, Jarry Martin, chief spokesman for the ARB, dated that the
speed that the lawsuit was filed “ shows that they were planning on suing dl dong.” 3*

Mineta Transportation Institute



22 Chapter Two: Progress of the ZEV_Mandate

MANUFACTURER STATUS

Requirements for ZEVs apply differently to large, intermediale and smdl volume
manufecturers. Large volume meanufecturers are those that sl more than 60,000 light
and medium duty vehicles per year. Included in this group are DaimlerChryder, Ford,
Generd Motors, Honda, Nisssn and Toyota Beginning in 2003 large volume
manufacturers must sl at leest 10 percent of their passenger cars and light duty trucks
below 3,750 pounds gross vehicle weight produced and ddivered for sde in Cdifornia as
ZEVs.

Large volume manufacturers must meet at least 40 percent of their ZEV requirement with
pure ZEVs Pure ZEVs include City EVs “full function” dectric vehicles, neighborhood
eectric vehides (NEVs) and hydrogen fud cdl vehides In addition, up to hdf of the
pure ZEV requirement may be met with Advanced Technology Partid Zero-Emisson
Vehides (AT-PZEVS). Types of AT-PZEVs include hybrid-dectric, naturd gas and
methanol  fue cdl vehides tha meet the SULEV talpipe emissons have zero
evaporative emissons and include a 150,000 mile waranty on emisson control
equipment.

Large volume manufacturers may, a their option, meet the remaning 60 percent of their
ZEV requirement with partia dlowance vehicles or credits generated by such vehicles.
In 2003 only 25 percent of the PZEV requirement must be met, followed by 50 percent in
2004 and 75 percent in 2005. Be%i nning in 2006, 100 percent of the PZEV requirement
must be met if this option is chosen.®

Intermediate volume manufacturers are those that sdl between 4,501 and 35,000 light
and medium duty vehicdes per year. The intermediste vehicle dassficatiion includes
BMW, Subaru, Hyundai, lsuzu, Jaguar, Kia, Mazda, Mitsubishi, Rover, Volkswagen and
Volvo. Intermediate volume manufacturers may meet their entire ZEV requirement with
partia alowance vehicles or credits generated by such vehicles.

Isuzu and rover produce medium-duty vehicles only, and therefore will not be required to
meet the Zero- Emisson mandate.

Smdl volume manufacturers are those sdling 4,500 vehicles or less per year. The smal
vehicle classfication includes Daewoo, Ferrari, GFI, Lamborghini, Lotus, Porsche, Rolls
Royce, Sasb and Suzuki. Smal volume manufacturers are not required to meet the 10
percent requirement. However, they may produce ZEVs and market the credits that they
ean.

The large manufecturers sdl approximatdy 1 million vehidles (light-duty cars and trucks)
per year. The initid ZEV mandate required gpproximately 100,000 vehicles. Each
percentage point would be equivdent to approximately 10,000 vehicles. Subsequent
changes have reduced the number of ZEVs that will be required to between 4,650 and
15,450.

Table 2-2 bdow indicates the light-duty and medium-duty production levels of each of
the mgor vehide manufacturers in Cdifornia Table 2-3 indicates the projected number
of vehicles tha al magor manufacturers combined would need to produce in 2003. The
numbers below provide a range of possble production levels, however the actud number
of EVs introduced will depend on the production strategy of each manufacturer. Table 2
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4 assumes that each manufacturer dects to produce full function EVs rather than NEVs
or city EVs and that the producers eect to produce the maximum AT-PZEVs dlowable.
Under this scenario there would be 4,650 EVs on the market in 2003. The share of the
overdl market, as represented in Table 2-2, was then multiplied by the totd number of

EVs (4,650) to cdculate a projected minimum number of EVs for each manufacturer in
2003.

Table 2-2 Production Levelsof Major Manufacturers

GM 210,265 21.8%
Toyota 201,473 20.9%
Ford 186,977 19.4%
Honda 172,768 17.9%
Nissan 88,455 9.2%

DaimlerChryder | 105,691 10.9%
TOTAL 965,630 100%

Source: California Air Resources Board’s 2000 Zero-Emission Vehicle Program Biennial Review

Table 2-3 Egtimated Number of Vehiclesin 2003

ZEVs If 100% full function 9,300 4,650
EVs
If 100% City EV 23,500 11,750
If 100% NEV 30,900 15,450
PZEVs 94,500 94,500
AT PZEVs 10,700

Source: Cdifornia Air Resources Board' s Zero-Emission Vehicle Program Changes
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Table 2-4 Estimated Number of Vehiclesin 2003 per Manufacturer

GM 21.8% 1,013
Toyota 20.9% 970
Ford 19.4% 900
Honda 17.9% 832
Nissan 9.2% 426
Daimler Chrysler 10.9% 509

TOTAL 100% 4,650

The auto-manufacturers are dl expected to comply with the mandate. This is despite the
fact that the fine for non-compliance, $5,000 per ZEV not produced, may be less than
their loss per vehicle. Non-compliance would likely lead to public relaions problems and
possibly difficulty from stockholders>®

Severd of the manufacturers are producing low cogt city and neighborhood EVs to meet
their requirement. DaimlerChryder has introduced the GEM, which costs only $6,000 to
$7,000 to build. Even if the GEMs are not sold, DamlerChryder will not lose much more
than they would have by not complying with the mandate, while avoiding the public
relations fallout.>’

Fleets dso continue to be an dtractive early market for placement of EVs Ford is

shipping 480 postd trucks based on the Ranger EV platform to hdp meet its ZEV
requirement.

Full commercidization of the battery-powered EVs will be dependent upon regulatory
dability and competition from other technologies capable of equivdent emissions
benefits. If regulatory factors remain dable, then full commercidization of EVs could
occur as early as 2010. However, if superior performance can be achieved a a lower cog,
then fud cells or other technologies may replace EV's.

VEHICLE COMPARISONS

Currently, there are only three fully functiond EVs avalable, the Nissan Altra EV, the
Ford Ranger EV and the Toyota RAV4 EV. The Altra EV is only avalable to fleets,
while the RAV4 and Ranger are available to the public and fleets. In addition there is one
City EV, the Ford Think City EV. Neghborhood Electric Vehicles include the
DamlerChryder GEM and the Ford Think Neighbor. Other smal companies are adso
marketing neighborhood EVs.
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NISSAN ALTRA EV

FORD RANGER EV TOYOTA RAV 4EV

Source:
http://www.arb.ca.gov/msprog/zevprog/fa
ctsheets/aval zevs.htm

Figure2-1 Electric Vehicles Availablein California

Table 2-5 compares the EVs currently on the market with their conventiona vehicle
equivdents. Information not readily avalable via the ZEV webste was obtained from
loca car deders. Therefore, prices may vary depending on location. The RAV4 price is
the Manufacturers Suggested Retall Price of a manud transmisson front whed drive
vehicle. The local dedler quoted a price of $21,000 to $22,000 over the phone for the
RAV4 manud transmisson front whed drive vehide and dated tha the RAV4 EV
would be approximately $43,000. The Ford Ranger price below was quoted from a dealer
assuming the base front-whed drive 5-peed manua transmisson model.
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Table 2-5 Comparison of EVsand Compar able Conventional Vehicles

RAV4EV | 42,500 80-100 78 6.5 hours

RAV4 17,035 Over 300 NA Minutes

AltraEV NA 80 75 NA

Ranger 214/ month | 40-50 75 6 hours

EV lease

Ranger 200/ month | Over 300 NA Minutes
lease

Source: http://www.arb.ca.gov/msprog/zevprog/factsheets/aval zevs.htm

The EV purchase price could be reduced by as much as $12,000 if the owner applies for
grants from the state and federd governments. Loca grants may aso apply. There is a
totad of $18 million avaldble in date grants, as a result of Assembly Bill 2061, which
could be applied to up to 2,000 vehicles prior to 2003. Additional funds are expected to
be allocated by the governor for grantsin future years.

An additiond fee for home inddlation of the battery charger is not included in the price
of the EV. Inddlaion of charging device dso requires an initid dte ingpection,
contractor ingpection and loca agency inspection to ensure safety and code compliance.

Although some enjoy the convenience of home recharging, the lack of a recharging
infrastructure detracts potentid buyers away from purchasng the EVs. There are three
levels of charging for EVs. Leves 1 and 2 both take severa hours. A Levd 3 charge is
done in a matter of minutes but is not avalable with any of the modes avalable to the
public a this time. Beginning in 2006, dl vehicles cgpable of only level 1 charging must
be equipped with a conductive charger inlet port tha meets the gpecifications
promulgated by the Society of Automotive Engineers (SAE). Prior to this regulaion there
were multiple inductive and conductive charging platforms that were being utilized,
which further limited the number of locations that could charge a particular vehicle.

The totd number of charging dations is very limited. On their webdste Toyota estimates
that there are 100 public charging locations®® The Cdifornia Electric Transportation
Codlition egtimates a higher number of locations (3,291). However many of these are for
fleets, are inductive rather than conductive or are located at persona residences>® Table
2-6 provides the Cdifornia Electric Trangportetion Codition estimates of eectric
rechargersin Cdifornia by charging station type.
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Table 2-6 Electric Vehicle Recharging Infrastructurein California

Public Access Charging Locations | 617 378 995
Public and Private Fleet and 710 860 1570
Business Chargers

Residential Chargers 600 126 726
Total Chargers 1927 1364 3291

Source: Cdifornia Electric Transportation Coalition, in consultation with Clean Fuel Connection Inc.,
and the Sacramento Municipal Utility District, Electric Transportation Infrastructure

Another limitation is that there are few charging locations outdde of the Bay Ares,
Sacramento, Los Angeles and San Diego. Therefore, long trips may not be possible in an
EV a thistime.

On the poditive sde, as of July 1, 2000, dectric vehicles that have secured the appropriate
permit dicker from the Cdifornia Depatment of Motor Vehices to travd in High
Occupancy Vehicdle lanes regardless of the number of occupants. An additional benefit of
electric vehide ownership is that when a public charging dation can be utilized, there is
no charge to the user to recharge.
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CHAPTER 3: FUTURE OF THE ZEV MANDATE

The Zero-Emisson Vehide (ZEV) Mandate was amed a forcing manufecturers to
develop a technology that could further reduce the emissons of automobiles. However,
despite gains in the technology, the auto industry 4ill can not ddiver a zero emitting
vehide that is compstitive with the conventiond vehicdles in use. As a result, the ZEV
Mandate has continued to be scaled back in scope and pushed back in time. Currently, the
lawsuit by Generd Motors has led to an injunction on the ZEV mandate due to wording
by the Air Resources Board (ARB) that had to do with fud efficiency. The Air Resources
Board, as a date agency, is not dlowed to regulate fud efficiency. The United States
government regulates fud efficiency pursuant to the Clean Air Act.

As a result of the reduced scope of the ZEV mandate less ZEVs will be avalable for sde
in the next few years. However, the mandate Hill requires increesng numbers of ZEVs
over the next twenty years.

Despite the fact that ZEVs are 4ill mandated in future years it is gill unclear whether
vehicles will actudly be produced a these levels. As long as the auto industry can
demondrate that the mandate will leed to an uncompetitive product and sgnificant
financid losses the ZEV Mandate will continualy be at risk of further scade downs and
push backs. In addition, manufacturers are unlikedy to produce more zero-emitting
vehicles than what isrequired by law.

With the current injunction on the ZEV mandate manufecturers are pulling out of some of
their current dectric vehicle ventures. In late August 2002 Ford announced plans to stop
«ling dectric vehides in the United States Think City dectric cars were being
produced at a plant in Norway. Ford had asked the Norwegian government to purchase a
number of vehicles and set asde money for the plant. The Norwegians declined and now
it gppears that the plant will be closed atogether.

While Ford is pulling the plug on the Think City, DamlerChryder is practicdly giving
away Globd Electric Motors (GEMs). GEMs are currently being sold for between $6995
and $8995.%° GM currently does not have aZEV on the market.

How the ZEV mandate will be scaed down and pushed back will be dependent on the
ARBs willingness to continue to review the mandate. According to the ARB, biennid
reviews have been discontinued due to the controversy that they brought about rather
cooperation between EV advocates and the automobile industry. The biennid reviews
became an exercise of the industry making a @se for how the ZEV mandate could not be
met versus EV advocates presenting evidence in support of the demand for the vehicles.
Past reviews were done with a large degree of public and industry input regarding the
datus of the dectric vehicles and its readiness to be marketed at the rates prescribed by
the mandate. Each biennid review resulted in a reduction in the requirements of the
mandate by the ARB. Although, the biennid reviews have been discontinued the ARB
will continue to review the mandate interndly. If ARB takes a firmer stance with the
ZEV mandate, then the auto industry may continue to look to the courts for rdlief.
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As is evidenced above, there is no clear future for the ZEV mandate. There are only
potential scenarios that may occur. These scenarios run the full spectrum from complete
reped of the mandate to a continuance of the current policies that would lead to a
Stuation where between 10 and 20 percent of vehicles are ZEV's 20 years from now.

SCENARIOS

The following scenarios are based upon potentid outcomes for the ZEV mandate. The
scenarios do not represent a full range of potentiad outcomes but give a generd idea of
what may occur based on the information gathered during this research project.

ZEV Mandate is Unchanged
The firs potentid scenario is tha ARB will not ggnificantly dter the ZEV mandate.
Under this scenario, ZEV s are produced by manufacturers at levelsin Table 3-1 below.

Table3-1 ZEVsRequired in Future Mode Years

I

2003 through 2008 10 percent
2009 through 2011 11 percent
2012 through 2014 12 percent
2015 through 2017 14 percent
2018 through subsequent 16 percent

Source: California Air Resources Board’ sZero-Emission Vehicle Program Changes

As the table indicates, manufacturers would be responsble for producing an increasing
number of ZEVs with time. By 2018, 16 percent of the new vehicles in the fleet would
need to be zero-emitting. In addition, the mandate will not be as essy to meet in future
years. Currently, Neighborhood Electric Vehides (NEVS), vehicles with limited range
and speed, can receive four credits. By 2006, no credits could be earned for an NEV.
Also garting in 2007, sport utility vehicles, pickup trucks and vans would be added to the
sdes figures used to cadculate the ZEV requirement of each automaker. Using current
sdes volumes, by adding in sport utility vehicles, pickup trucks and vans the total number
of vehicles subject to the ZEV requirement would increase from 1 million to 1.7 million.
Furthermore, the number of vehicles that are needed to meet the PZEV requirement will
increase from 25 percent now to 100 percent in 2006.**

If the ZEV mandate is unchanged, then it is likely that sdes of the vehides would reach
or exceed the numbers gpecified above. The logic being that the ARB would be
compelled to scale back the mandate if substantid numbers of ZEV's went unsold.

Subgtantid  numbers of unsold ZEVs would result in less ar qudity benefits and
subgantia  financid losses to the auto-manufecturers. So, an unchanged ZEV mandate
depends in part on the auto-manufacturers ability to sel the vehicles for profit over the
long term.
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For subgtantid ZEV sdes to occur, the projections by the Green Car Inditute Study
would need to be accurate. As stated n Chapter 2, the study found an EV market that
could be as large as 12-18 percent of the totd vehicle market, if offered for a price smilar
to conventiona vehicles.

Even with mass production, the initid vehicle price for ZEVs will be higher than for
conventional  vehicles. However, government incentive programs could bring the
purchase price within a competitive range compared to conventional vehicles. Current
government programs would need to be expanded to dlow provide rebates for up to 16
percent of the market.

The ZEV Mandate Contiunes But is Delayed

This scenario is likdy if the auto-manufacturers can continue to show the ARB that they
will suffer large finendd loses in the near teem due to implementation of the ZEV
mandate. The ARB may ill @ntinue to require a smal number of ZEVs be produced to
ramp up for future years.

Electric Vehicles and other ZEV's, such as fud cdls, may not be competitive in the near
future. However, as fud prices increase with the anticipated reduction in oil supplies the
demand for dternative fue vehicles will increase. Potentid breskthroughs in EV and fud
cdl technology dso may dggnificantly reduce the price for these technologies making
them more competitive in the future.

A ddayed ZEV mandate may benefit fud cdl vehides more than EVs Fued cdls have a
number of benefits versus both eectric and conventiond vehicles. A Fud cdl vehicle has
equivdent driving range and refuding time to that of a conventiond vehicle. In addition,
it has superior environmental benefits because a hydrogen powered fud cell vehicle emits
only weater vapor. Even EVs produce some emissons from the generation of energy to
run the batteries Furthermore, fud cdl vehides have the highest fud efficency and
economy of any vehice propulson sysem. So, a dday in implementation may dlow
time for the production costs of fud cel vehicles to be reduced enough to make them a
more competitive option than EV's:#?

TheZEV Mandate Continues But is Substantially Altered

Another potentia scenario would occur if due to legd action or through policy changes
by the ARB the ZEV mandate becomes subgtantidly dtered. This scenario would be
likely in the event that the indudry is unable to sdll vehicles a the levels required by the
mandate. In this Stuation the mandate, would be dtered in scope by dlowing fewer pure
ZEVs. The ZEV requirement could be reduced by alowing more credits for other clean
fud vehicles increesng credits for vehicdle peformance or dteing the number of
vehicles used to determine production volumes (i.e. in 2007 do not count sport utility
vehicles, pickup trucks and vans toward the tota number of vehicles subject to the ZEV
requirement).

If this scenario becomes a redlity, then it is expected that the number of ZEV's produced
per year would be relatively smdl. The ZEVs produced would mainly cater to fleets and
a smdl niche market. Although credits for city and neighborhood EV's are expected to be
phased out by 2006, changes to the regulations may alow manufacturers to meet most or
al of their quotas with these vehicle types.
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As with the ddayed ZEV mandate scenario above, EVs under this scenario would never
be produced in large quantities. Therefore, the EV production cost would reman high.
Fud cdl vehicles may become the vehicle of choice in later years of the mandate.

The ZEV Mandateis Repealed

A complete reped of the ZEV mandate does not gppear likely a this time. However, as
the paliticd climate and players change the Mandate may be in jeopardy. If the State and
ARB determine that the benefits of the program do not warant the cost of
implementation to the State and manufacturers, then a phasng out or complete reped of
the mandate could occur.

If the ZEV mandate was repeded, then EVs would likely be produced by a few
companies but the mgority would discontinue their EV programs.

From spesking with ARB gaff and from the hisory of how ARB has dedt with the
mandate in the padt, it does not appear that a complete reped of the mandate is under
serious condderation. ARB has delayed and reduced the scope of the mandate in the past
but they have aso dways taken measures to srengthen it for future years. The ARB
appears committed to the mandate as along term Strategy for reducing vehicle emissons.

STAKEHOLDERS

Attempts to contact the Alliance of Automobile Manufacturers, Western States Petroleum
Asocigtion, ARB, Cdifornia Energy  Commisson, Ford, DamlerChryder, Generd
Motors, Honda, Nissan, Toyota and Electric Vehicle Association of the Americas were
made to determine their viewpoints and future plans as they relate to the ZEV Mandate.
The mgority of these efforts were unsuccessful a gaining information that was not
aready included in ARB reports or available in articles rdated to the ZEV Mandate.

Appendix B does include the results of questions posed to the Electric Vehicle
Association of the Americas (EVAA) and to the Alliance of Automobile Manufacturers.
In generd, the EVAA responses were supportive of any incentive program that would
increase consumer demand for eectric vehices. Once demand was sufficiently increased,
then with mass production the EVAA bdieves that dectric vehides will be dble to
compete effectively with conventional vehicles The Automobile Association responses
are conggent with quoted statements earlier in this report from the automotive indudry.
The Automobile Association feds that the ZEV Mandae does not provide any benefits
whatsoever and “does so at an extraordinary cost.”

Based on the research conducted the views of the mgor dakeholders of the ZEV
Mandate are expressed in genera below:

Automobile manufacturers

The automobile manufacturers have gods of long-term and short-term market share and
profitability for their corporatiions. Achieving these gods is, in part, dependent on
meeting legd requirements and keeping a podtive public image. In addition, the people
that work for these corporations dso mug live in the same environment as everyone and
therefore have a dake in cleaner vehicdes. However, the postion of the mgor
manufacturers is tha ZEVs are not currently viable products. In addition, if ZEVs ae
produced a the leves prescribed by the ZEV Mandate, then many vehicles may go
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unsold. Therefore, the vehicdles will not subgantidly improve the environment and other
measures to reduce emissions should be looked a. Also, since the vehicles will go unsold
or will be sold for a loss, the manufecturers fed that an undue financid hardship will
placed on their corporationsin order to meet the ZEV Mandate.

Automobile Dealers

Auto-deders dso have little incentive to push for ZEVs ZEVs require additiond training
of saff and are dso more difficult to sell thereby taking up space on their lots.

Environmental Groupsand EV Advocates

These groups are supporters of incentives for eectric vehicles In generd, they would
like to see that the policies like the ZEV mandate continue to be in effect and that the
industry be required to support the vehicles that they have dready produced. These
groups aso support anything that the government can do not erase the bariers to full
implementation of ZEVs Potentid bariers incude technologicd, infrastructure and the
need to achieve mass production to achieve reduced production prices. These groups
would like to see continued and increased financid and regulatory support for the ZEV
Mandate.

Government
There are many levels of government involved with the ZEV mandate.

The ARB implements and evauates the effectiveness of the ZEV mandate as a part of the
ovedl god of improved ar qudity. An ultimae god of the ARB would be zero
emissons of pollutants attributable to al sources both dationary and mobile. The
mandate is a dep in this direction, in that it requires dimination of emissons from a
percentage of vehicles. Automobile manufacturers have not been able to create a
competitive ZEV, s0 the ARB has continued to reax the requirement and alow increased
numbers of other low-emisson vehicles to achieve the desred short-term god of reduced
emissons. However, in kegping with their overdl god of long-term god of no emissons
of pollutants, the ARB has continued to require tha a sgnificant number of vehicles be
zero-emitting in future years.

In addition to the ARB, the Energy Commisson supports the mandate because it
promotes uses of dterndaives to vehicles powered by petroleum a finite resource, which
must be imported at an increasing rate as U.S. supplies decrease.

The mandate is subject to legd chalenges in the courts. The @urts are involved with the
mandate due to legd chdlenges that have been filed. Decisons by the courts on these
chdlenges will determine ARBs ahility to enforce the mandate. Without the backing of
the courts the mandate loses its power and will not be able to creaste the change in
technology desired by the ARB.

Locd governments, federa agencies and the date legidature al have crested grants for
those who purchase the vehicles required by the mandate. The continued support by all
levels of government is necessary for the ZEV mandate to be effective.
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Petroleum Industry

The ARB, in its reports, does not analyze the impact to the oil industry that would occur
if the ZEV mandate were fully implemented. However, it is gppaent tha full
implementation of the ZEV mandate would have a substantiad impact on the corporations
associated with the petroleum industry. Full implementation of the ZEV mandate would
lead to a Stuation where as many as 10 to 20 percent of vehicles were battery-powered.
While, the industry can switch to other fuds such as methanol, ethanol and hydrogen at
their service dations, battery-powered vehicles are not conducive to recharging a such
locations. Therefore, the petroleum industry is likdy to push for technologies that alow
for vehicle refueling rather than beattery- powered vehicle technologies.
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CONCLUSION

Due to the opposing perspectives of the various stakeholders on the necessity of the ZEV
Mandate, there are a multitude of potential scererios.

Success of the mandate will be dependent upon government support for programs to
reduce the price pad by the consumer for ZEVs the ARB gicking to its requirements
and the courts upholding them. Effectively deding with the concerns of the various
dakeholders dso will ensure long-term success of the mandate. ARB must look at dl
dakeholders, not just the auto industry. One concern brought up the 2000 Biennid
Review was the lack of desre by deders to sdll the EVs. Although according to the ARB
incentives for dedlers have been looked at it, it was not gpparent in the biennid review.
Also, the petroleum industry and individuad service dations and the effect on them did
not appear to be a mgor consderation of the ARB. Service stations could be utilized as
pat of the solution to dectric vehicle infrastructure. By emphasizing EV's capable of fast
charging and placing these fast-chargers at service stations these businesses could be part
of the solution and mantan ther profitadility. In addition consumers would have
increesed awareness of EVs and comfort with potentid EV purchases, if charging
dations were available at the gas gation that they frequently visit.

Although the overdl god of zero emissons is the long-term god, ARB must continue to
be flexible enough to ensure that the short-term god of reduced emissons each year is
met.

The overdl god mugt be viewed agang other dternatives. Since a large government
expenditure is likely needed for the ZEV program to be effective, it $ould be viewed in
comparison with other potentia drategies a meeting our short-teem and long-term
emissions reductions gods, as well as our needs to diversify our energy resources.
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APPENDIX A: POLLUTANT SOURCES

Sour ces of Pollutants (tons per day, annual aver age)

Stationary Sources 2568 588 362 587 137 139
Fud Combustion 203 43 304 478 53 42
Waste Disposal 1422 22 3 3 0 1
Cleaning And Surface Codtings 401 285 0 0 0 0
Petroleum Production And 458 168 9 14 55 3

Marketing
Industrial Processes 85 69 45 92 28 94

Area-Wide Sources 2032 749 2309 96 5 2076
Solvent Evaporation 561 504 0 0 0 0
Miscellaneous Processes 1471 244 2309 96 5 2076

Mobile Sources 1816 1672 14394 2741 161 123
On-Road Motor Vehicles 1296 1197] 11636 1767 12 53
Other Mobile Sources 519 474 2759 974 149 70

Natural Sources* 106 38 409 18 0 80

Total California 6522 3046 17474 3441 302 2418

Detail of Pollutant Sour cesfrom M obile Sour ces (tons per day, annual aver age)

Major Category TOG ROG CO NOX SOx| PM10

Stationary Sources 2568 588 362 587 137 139

Mobile Sources (divison totd) 1816 1672 14394 2741 161 123
On-Road Motor Vehicles (mgjor 1296 1197 11636 1767 12 53

category total)

Light Duty Passenger (sub-category 682 632 5733 528 3 18

total)

- Non-Evapordive 409 359 5731 524 3 17
- Evaporative 272 272 0 0 0 0
- Diesd 1 1 2 4 0 1

Light Duty Trucks(<3750 Ibs.) (sub- 152 141 1593 139 1 3

category totdl)

- Non-Evapordtive 94 83 1592 138 1 3
- Evaporative 58 58 0 0 0 0
- Died 0 0 0 1 0 0

Light Duty Trucks (>3750 Ibs.) 144 132 1519 217 1 10

(sub-category total)

- Non-Evepordive 95 83 1518 216 1 10
- Evapordtive 49 49 0 0 0 0
- Diesdl 0 0 1 1 0 0

Medium Duty Trucks (sub-category 119 109 1320 139 1 4

total)

- Non-Evaporative 85 75 1317 132 1 4
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Major Category TOG ROG CO NOx SOx| PM10
Medium Duty Trucks (sub-category
total continued)

- Evapordtive 33 33 0 0 0 0

- Died 1 1 3 7 0 0
Light Heavy Duty Gas Trucks 78 72 509 33 0 0
(<10000 Ibs.) (sub-category total)

- Non-Evepordive 48 42 509 33 0 0

- Evapordtive 30 30 0 0 0 0
Light Heavy Duty Gas Trucks 7 6 56 7 0 0
(>10000 Ibs.) (sub-category tota)

- Non-Evapordive 4 4 56 7 0 0

- Eveporative 2 2 0 0 0 0
Medium Heavy Duty Gas Trucks 42 40 335 27 0 0
(sub-category total)

- Non-Evaporative 30 27 335 27 0 0

- Evaporative 12 12 0 0 0 0
Heavy Heavy-Duty Gas Trucks 16 14 234 13 0 0
(sub-category totd)

- Non-Evepordive 13 11 234 13 0 0

- Evaporative 3 3 0 0 0 0
Light Heavy Duty Gas Trucks 1 1 2 10 0 0
(<10000 Ibs.)
Light Heavy Duty Gas Trucks 1 1 3 13 0 0
(>10000 Ibs.)
Medium Heavy Duty Diesdl Trucks 4 4 25 143 1 4
Heavy Heavy-Duty Diesdl Trucks 23 20 90 448 4 12
Motorcycles (Mcy) (sub-category 20 19 126 3 0 0
total)

- Non-Evapordive 12 11 126 3 0 0

- Evapordive 8 8 0 0 0 0
Heavy Duty Diesd Urban Buses 2 1 6 31 0 1
Heavy Duty Gas Urban Buses (sub- 2 2 23 3 0 0
category totd)

- Non-Evapordtive 2 2 23 3 0 0

- Evaporative 0 0 0 0 0 0
School Buses (sub-category totd) 1 1 12 5 0 0

- Non-Evapordtive 1 1 11 1 0 0

- Evaporative 0 0 0 0 0 0

- Died 0 0 1 4 0 0
Motor Homes (sub-category totd) 2 2 51 8 0 0

- Non-Evapordive 2 2 51 6 0 0

- Eveporative 0 0 0 0 0 0

- Died 0 0 0 2 0 0
2002 Almanac (page 49) Table 2001 Statewide Emission Inventory  Summary
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Appendix B: Interview Questions and Answers

The following questions were provided to Steve Douglas of the Alliance of Automobile
Manufecturers and to the Electric Vehicle Association of the Americas (EVAA).
Responses by Mr. Douglas and the EVAA ae provided beow in bold. The EVAA
responses follow those provided by Mr. Douglas.

1. We should focus on meeting gods of reduced emissions for al vehicles rather than
mandating that a specific number of vehicles be zero emitting.

Douglas: Strongly Agree

EVAA: EVAA does not support mandates, rather, we encourage government — at
all levels—to enact policies and programs that can encourage and assist industry in
the development and deployment of clean, efficient and consumer-attractive electric
drive technologies.

The EVAA was asked that because they do not support mandates in genera, then do they
not support the ZEV Mandate aswell? Their response was.

A much better way to state the position of EVAA is: EVAA takes NO POSITION on
mandates. We have never stated public opposition, or support for the CA ZEV or
for any other state or federal mandates. Rather, we advocate the enactment of
government policies and programs that help to advance the technology through
collaboration with industry and through the provison of incentives. Our members
believe that favorable government policies are the best means of assisting industry
in the establishment of widespread and sustainable markets for eectric drive
technologies.

2. Electric Vehides, priced a levels rdative to ther cost to produce, will not be
competitive with conventiona vehicles.

Douglas: Strongly Agree

EVAA: The initial prices for dectric drive technologies will be high due to both low
volumes and immature technology. EVAA supports government purchase
incentives, targeted to consumers for a limited period of time to allow the
technologies to mature, volume production to become established, and consumers to
become aware of the advantages of the technologies. Without such support, these
important new technologies will have trouble establishing market share against
conventional technologies that have 100+ years of refinement; massive volumes and
an established infrastructure.

3. Government incentive programs ae currently inadequate a bridging the price
difference between eectric and conventiond vehicles, which would dlow the dectric
vehicles to be competitive a the leves necessry to meet the ZEV Mandate in
Cdifornia

Douglas: Strongly Agree
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EVAA: A combination of incentives made available at the federal, state and local
levels can be sufficient to attract consumers in some instances. An example would be
the AQMD rebates, coupled with State of California monies, coupled with federal
income tax incentives that allowed for the purchase and/or lease of all full-function
electric vehicles that were provided to that market by Ford, General Motors, Honda
and Toyota through 2001. In addition, the price of available hybrid eectric vehicles
does not appear to have dampened consumer acceptance of these vehicles,
particularly as a federal government income tax deduction of $2,000.00 is available
to purchasers. And, | would note that non-financial incentives, such as access to
HOV lanes for single occupant drivers of HEVs has served as a very good purchase
incentive aswell.

4. Sgnificant losses to the manufacturer would occur if eectric vehicles were priced at
levels equivaent to conventiond vehicles.

Douglas: Strongly Agree

EVAA: This has been addressed/discussed above. | would note that Toyota has
stated publicly that it DOES NOT lose money on the sales of its hybrid eectric
PRIUS.

5. A dgnificant segment of the population is willing to pay a premium for the life-cycle
and environmental benefits that they would enjoy with the purchase of aZEV.

Douglas: Strongly Disagree

EVAA: There are many studies that dispute this clam. While consumers are
interested in products that have environmental and/or another societal benefits, the
price that they are willing to pay for such products does not have a lot of elasticity.
In most instances, a consumer must see personal value in the purchase of a vehicle,
i.e. ggnificant fuel/operation savings, higher performance; etc. in order to make the
decision to buy.

6. Manufecturers will need to teke a loss in the early years of the ZEV Mandate,
however as mass production occurs, combined with the continuance of the current
government incentive programs to help bridge initid price gap, a profit can be made
onthesdeof ZEVs.

Douglas. Strongly Disagree

EVAA: As stated above, EVAA believes that government incentives are necessary
during the initial, early years of eectric drive entry into the market place.
Eventually, such subsidies should become unnecessary as volume production is
established and the technologies are matured. However, as also stated above, EVAA
does not believe that the imposition of mandates isn’t the way to initiate products in
the market.
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7. The Air Resources Board will need to reduce its requirement for ZEVs for future
years or manufacturers will incur significant losses.

Douglas: Strongly Agree

EVAA: EVAA has no comment beyond what has been made in response to the
guestions above.

8. If the Air Resources Board does not reduce the ZEV Mandate, then future legd action
by the manufacturersis likdy.

Douglas: Unknown

EVAA: EVAA has no information on manufacturers plans with respect to court
proceedingsrelated to the CARB mandates.

9. Do you fed that the ZEV Mandate will be repealed, scaed back or kept as is in the
upcoming years? Why?

Douglas. Unknown. It should be eliminated since it provides no benefits and diverts
resour ces from areas that might provide benefits.

EVAA: The Chairman of the ARB, Alan Lloyd, has announced publicly that the
Board will congder further revisons to the ZEV Mandates beginning in January of
2003.

10. How effective will it be a meeting Air Qudity Goas?

Douglas: The ZEV Mandate provides no benefit (none, nada, zilch) but does so at an
extraordinary cost!

EVAA: EVAA hasno comment.
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