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 Please Sign In: First, Last + Organization in chat box now

d Wewill be recording this roundtable (and share later, with slides)

1 Speaker Bios are hyperlinked in agenda - we will send though chat

d Chat: Please use chat for guestions throughout the session

 Tech Help: Please chat privately ECTech

d Survey: Please give us feedback on our post-meeting survey
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Electrification
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Who We Are

The Electrification Coalition (EC) is a
nonpartisan, non-profit organization committed
to promoting policies and actions that facilitate
the deployment of electric vehicles on a mass
scale in order to combat economic and
national security dangers caused by our
dependence on oil.
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EV Adoption Programs Around the U.S.

Technical Lead
Climate Mayors EV Purchasing Collaborative

_

[

State EV Policy Accelerator
NV, Ml, PA, VA, NC

Electrification Advisor
Bloomberg American Cities Climate Challenge

Lead Electrification Partner
Smart Columbus

C Electrification
Coalition

Federal EV Infrastructure Program
State agency collaboration on EV
infrastructure investments (NEVI fund)

10
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Electric Freight Consortium
Private-sector collaboration




Join us In the
afternoon breakout

groups to discuss
taking actions to
deploy ESBs

1:20pm-
2:00 pm

Register here:
bit.ly/MI-ESB-Breakouts

Bus driver Charlie Bogg charging an electric school bus
in the parking lotof Anne Arbor's Pioneer High School

Photo courtesyof Mark Houston, DTE Energy



@ Coiiation
Buckle Up!

Let's Get Started



We're at
Lunch!

Meet us
back

here at
12:20pm ET

Bus driver Charlie Bogg charging an electric school bus
in the parking lotof Anne Arbor's Pioneer High School

Photo courtesyof Mark Houston, DTE Energy
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ELECTRICSCHOOLBUSES HITTHEROAD

Committed Electric School Busesin the United States Available School Bus Models
5,612 Electric School Buses awarded, ordered, delivered, or in operation Range (Miles) Estimated Price
1o @00 Brsco kot IC Bus CE IS 200 $365,000
LionC N 155 $330,000
’ LionD [N 155 $350,000
‘ | GreenPower BEAST N 150 Unknown
= LionA I 150 $300,000
Thomas Built Saf-T-Liner C2 Jouley NN 138 $325,000
Blue Bird All American I 120 $362,605
Blue Bird Vision I 120 $345,765
Collins Type A I 105 $230,000
Blue Bird Microbird I 100 $275,000
Image from WRI Electric School Bus Initiative. Data from Lazer and Freehafer, 2023. Range from manufacturer websites. Estimated price
Data as of December 2022. Includes buses awarded, ordered, delivered, or in based on data from publicly available bids or contracts.

operation.


https://www.wri.org/initiatives/electric-school-bus-initiative
https://datasets.wri.org/dataset/electric_school_bus_adoption

PUBLIC FUNDING ON THE RISE

Public Funding for Electric School Buses by Year and by Program

Public Funding Awarded (millions)

$1,200
$1,050 Other

$1,000 13%
California

$800 HVIP
11%

$600

$400 VW
Settlement
14%

$200 $108 $104 $76 ’

17 $24
o S0 3 2 1 B ==
2016 2017 2018 2019 2020 2021 2022

e $1.4 billion awarded to date
3,962 electric school buses awarded
« $400 million currently available under 2023 EPA Clean School Bus Program

EPA Clean
School Bus
62%



WHAT MAKES SCHOOL
BUSES WELL SUITEDTO
ELECTRIFICATION?

Travel consistentroutes that rarely exceed
100 miles

Adequate time to recharge between
routes

Proximity to vulnerable populations n '
(school kids)

Well suited for vehicle-to-grid
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Transportation pollution
experienced most by
communities of color

(Clark etal. 2017)

EQUITY

Low-income students ride
school buses (70%) more than
non-low-income students (45%)

(FHA data 2019)

Black Americans are exposed to
24 percent more air pollution
from vehicles than the average
American

(Reichmuth 2019)


https://www.washington.edu/news/2017/09/14/people-of-color-exposed-to-more-pollution-from-cars-trucks-power-plants-during-10-year-period/
https://www.bts.gov/topics/passenger-travel/back-school-2019
https://blog.ucsusa.org/dave-reichmuth/air-pollution-from-cars-trucks-and-buses-in-the-u-s-everyone-is-exposed-but-the-burdens-are-not-equally-shared/

CLIMATE

e 480,000 schoolbuses
nationwide, less than 1
percent electric

* Potentialreduction of 8
million tons of greenhouse
gases peryear if U.S.
achieves total electrification
of school buses (WRI 2021)

* Zero tailpipe emissions and
less than half the overall
greenhouse gas emissions of
a diesel school bus (2018
Massachusetts Pilot)*

*Depends on emissions profile ofthe grid. Will continue
to get cleaneras more renewable energyis deployed.

30

20

10

GHG emissions tons

Electric Electric Diesel
School Bus School Bus,
managed
charging
scenario
®
50% reduction
L ] [ ] L ]
In GHG emissions

Source: VEIC (2018)



https://www.wri.org/initiatives/electric-school-bus-initiative
https://www.veic.org/clients-results/case-studies/ma-pilot-program-shows-electric-school-buses-can-cut-ghg-emissions-in-half
https://www.veic.org/clients-results/case-studies/ma-pilot-program-shows-electric-school-buses-can-cut-ghg-emissions-in-half
https://www.veic.org/clients-results/case-studies/ma-pilot-program-shows-electric-school-buses-can-cut-ghg-emissions-in-half

HEALTH

Fine particulate concentrations (PM, s) on Replacing diesel school buses means “less
school buses often five to ten times higher than pulmonary inflammation, more rapid lung
average levels growth over time”
(Wargo 2002) (Adar et al 2014)

Replacing diesel school buses linked to
"reductions in bronchitis, asthma, and
pneumonia”

(Beatty 2011)


https://www.ehhi.org/reports/diesel/dieselintro.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0167629611000701
https://www.atsjournals.org/doi/full/10.1164/rccm.201410-1924OC

EDUCATION

Recipients of funding for clean Link between cleaner school buses Proximity to highways linked to
school buses saw higher and higher test scores and school lower test scores
attendance equivalent to 6 attendance (Institute of Labor Economics
additional students per day (Austin et al, 2019) 2019)

(Pedde et al 2023)


https://www.nature.com/articles/s41893-023-01088-7
https://www.sciencedirect.com/science/article/abs/pii/S0272775719301530
https://ftp.iza.org/dp12745.pdf
https://ftp.iza.org/dp12745.pdf

ECONOMIC

* Costeffectiveness over total cost of ownershipexpected by 2030

* Potential for vehicle to grid (V2G) revenue, with multiple utility pilot
programs underway

* Potential for morethan $200,000 in lifetime energy cost savings when
paired with a distributed energy resource (NREL2019)

Nominal Cost Per Mile of School Buses (Type C) by Fuel Type
$3.00 $2.83

$2.50 $2.37
$2.00
$1.50
$1.00

$0.50

2020

$0.00

$2.63

2025 2030

B Diesel ™ Electric

$2.45

I $1.87

$2.27

Source: Atlas Public Policy, 2020.


https://www.greentechmedia.com/articles/read/electric-school-bus-fleets-test-the-u.s-vehicle-to-grid-proposition
https://www.greentechmedia.com/articles/read/electric-school-bus-fleets-test-the-u.s-vehicle-to-grid-proposition
https://www.nrel.gov/docs/fy20osti/74187.pdf
https://atlaspolicy.com/washington-state-fleet-analysis-results-dashboard/

MICHIGAN GRID | -
HIGHER EMISSIONS o bscozmwn bsCO2IMWh

T
THAN NATIONAL 90% 7
AVERAGE
70%
. . . . 600/0_
* RFC Michigan Grid Mix: 50% -
* 39% coal 40% 4
* 31% gaS 30% -
* 17% nuclear 20%
* 8% wind 10% -
* 5% other 0%
* Higher share of coal than 5 ourional I e
. as % olar (0.4 %
national average B Coal (39.1 %) O il (1.2 %)
i Higher C02 emissions B Nuclear (17.3 %) O Geothermal (0 %)
than national average B Hydro (0 %) [ Other Fossil Fuel (1.4 %)
. . . . . O wind (8.1 %) B Other Unknown Fuel (0 %)
* Michigan grid emissions B Biomass (1.5 %)

down 8 percent from 2018
to 2021 Source: Power Profiler | US EPA



https://www.epa.gov/egrid/power-profiler

ANELECTRIC SCHOOL BUS
PRODUCES LESS THAN
HALFTHE GHG EMISSIONS
OF ADIESEL SCHOOLBUS

e Study (2019) shows

emissions of MDHD
vehicles based on
national average grid
emissions

* Average electric school
bus emits less than half
the GHG emissions of
diesel school bus

FIGURE 5. Life Cycle Global Warming Emissions for Different Heavy-Duty Electric Vehicles on the Average
US Grid (generation-weighted) in 2016
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Refuse Semi Truck Semi Truck School Delivery
Truck (local) (highway) Bus Truck

Per-mile life cycle global warming emissions vary for different types of heavy-duty vehicles depending on a vehicle’s fuel efficiency. Shown are
life cycle emissions from diesel and electric versions of five common heavy-duty vehicles. Bars for electric vehicles represent life cycle global
warming emissions for vehicles charged on the average grid in the United States. Range bars represent emissions from the most and least
carbon-intensive electricity grids in the United States.

Note: Fuel economies for the electric refuse truck and school bus were estimated based on the fuel economy of the corresponding diesel vehicle and its average
speed. Fuel economies for the electric delivery truck and semi trucks were measured directly.

SOURCES: CARB 2018B; EPA 2018B; SANDHU ET AL. 2014; BARNITT AND GONDER 2011.

Source: UCS, 2019.


https://www.ucsusa.org/sites/default/files/2019-12/ReadyforWorkFullReport.pdf
https://www.ucsusa.org/sites/default/files/2019-12/ReadyforWorkFullReport.pdf

MICHIGAN SCHOOL BUS INDICATORS

On the Road*
m * 19,894 School Buses as 0f 2019
o o

e 3.6% of National Total

Commitments*

&\ * 157 Electric School Buses Committed
() () + 8™ ofAll States
= Utility Investment

* Approved: $29 Million
* Filed:$1.5 Million

(42

o

[e]

Alternative Fuel Buses on the Road*
* 438 Alternative Fuel School Buses
* 6+ Electric School Buses

Policy Environment
e 2 Supportive Policies
* 3lncentive Programs

Government Funding

* $4.4 Million Awarded
e 12™inthe Nation

* 18 Buses Committed

*School Buses onthe Road represents asnapshotfrom 2019. Commitments represents electric school buses awarded, ordered,

delivered, orin operation from Lazerand Freehafer, 2023.



https://datasets.wri.org/dataset/electric_school_bus_adoption

NEARLY 20,000 SCHOOL BUSES ONTHE

ROAD IN MICHIGAN

SchoolBusesby County School Buses by Fuel Type

Propane cNG
Gas 437 1

1,429 2% | Qo
7%

Madison Milwaukes - | Vehicle Count

Kengsiia L2rog “ 296 Dlesel

Rockfor a7t} @ 586
- N 18,027
Chicage Seuth Ben ’ | 1456 91 %

School Bus Stock Dataas of EOY 2019.



$54 MILLION AWARDED FOR 135 ELECTRICSCHOOL

BUSES FROM CLEAN SCHOOLBUS PROGRAM

Top 5 School Districts by Buses Awarded

Pontiac City School District

Jackson Public Schools

Dearborn City School District

Ypsilanti Community Schools

Homer Community School District

RecipientLocations
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UTILITY
INVESTMENT
INELECTRIC
SCHOOL
BUSESIN
MICHIGAN

DTE — approved to invest $44
millionin Charging Forward
program including advisory
services, make-ready
infrastructure, and EVSE rebates
for electric school bus fleets

Consumers Energy — approvedto
invest $12 million in PowerMiFleet
program including make-ready
infrastructure and rebates for
electric school bus fleets




POLICY SUPPORTRAMPING UP

Infrastructure Investment and Jobs Act

President Biden signs IlJA, including $5 billion for a
clean school bus program to be administered by the
EPA

November 2021 August 2022
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" BUSES ININFRASTRUCTURE
| INVESTMENTAND JOBS ACT

* The Act (HR 3684) was signed into law on November 15, 2021

» Total funding of $50.3 billion in EV eligible funding including:
 $8 hillion for EV dedicated funding

» Funding for electric school buses

« Clean School Bus Program ($5 hillion)

e $2.5 billion for zero emissions vehicles

« $2.5 hillion for low emission vehicles (including electric)
« State Energy Plans ($500 million)

« Grants for Energy Efficiency Improvements and Renewable
Energy Improvements at Public School Facilities ($500 million)




l/,‘ I‘ [ 4 4 q‘-jcw oy
,‘@32‘ /‘f.’ " ’] —

BUSES ININFLATION
REDUCTION ACT

* The Actwas signed into law in August 2022. Funding that may go to electric
schoolbusesincludes:

» $1 billion in grants for clean heavy-duty vehicles
» Up to $40,000 in tax credits for zero-emission commercial vehicles

» $3 billion fordirect loans to finance advanced vehicle technology
manufacturing

» $2 billion for grants to support clean vehicle manufacturing. : '
* Up to $100,000in tax credits for charging infrastructure |

» $50 million in grants to reduce pollution at schools
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Next Steps
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revolution.”

Ean Thomas Tafoya, Greenlationos
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THANK YOU to Our Speakers Today!

Michigan Electric School Bus Roundtable

May 10, 2023
Contact:
Navva Sedigh navva.sedigh@wri.org WORLD
RESOURCES
INSTITUTE

Aaron Viles

aviles@electrificationcoalition.org @ Flectrification



mailto:navva.sedigh@wri.org
mailto:aviles@electrificationcoalition.org

Here is the link to register for the afternoon
participation session:

https://us02web.zoom.us/meeting/register/tZ0If-
CtpjlpG9U54rAKoDgoPubklvmebAGA
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