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Housekeeping notes

1. Please mute microphones, until we open up for 
conversation at the end

2. Please revise Zoom title: check name, add organizational 
affiliation

3. Web meeting is being recorded, to make available for 
those that were not able to join today

4. Note Qs (& comments) in the chat box, we’ll open for 
Q&A discussion after presenters are done



Vision of the Bidirectional 
Electric School Bus 
Coalition

Every school bus in California is 
electric and bidirectional, serving the 
dual purpose of safely transporting 
students and ensuring that reliable, 
affordable, and resilient power 
reaches every neighborhood.



Thanks to the 
Clif Family Foundation 



WRI is a global research organization 
working to improve people’s lives, 
protect nature and halt climate change.

About World Resources Institute



Why Electrify School Buses?
Electrification can accelerate decarbonization while bringing other direct, tangible
benefits to every community.



Sources: Electric School Bus Data Dashboard, WRI ESBI internal data, *Numbers as of spring 2026

https://electricschoolbusinitiative.org/electric-school-bus-data-dashboard


Types of Charging Technologies
Vehicle-grid integration (VGI) is where charging and discharging of the vehicle is done in coordination 
with grid demand to work as a grid asset. 

Bidirectional Charging (V2X)
Energy stored in vehicle is discharged back 
to a facility/building (V2B), the grid (V2G), or 
some load (V2L).

Managed Charging (V1G)
Electricity flows from grid to vehicle. The 
time at which charging occurs and/or 
the quantity of power used to charge are 
managed to benefit the grid.

Unmanaged Charging
When vehicle is plugged in to the charger, 
electricity flows from the grid to vehicle at 
the greatest power capable until full charge. 



VGI Adoption Among ESBs in California

=> ESBs similar to 
other MHDVs in CA’s 
utility-funded programs

“Only 45 of the 219 
(21%) activated sites 
exhibited the use of 
load management”

Statewide Daily Load Curve, Q4 2024

Source: Discussion of Evaluation Year 2024 

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/sb-350-te/public-presentation-for-cadmus-team-on-ey24-evaluation.pdf


VGI Adoption Among ESBs in California

=> Modeling of VGI potential of  
ESBs in CA’s utility-funded 
programs

“Around two-thirds of school
bus sites could realize over 
$5,000 per year in savings, 
and one-quarter could achieve 
over $10,000”

“70% of operators could save 
20% annually while over 40% 
of operators could save over 
30% annually”

Potential of Shifting Energy Usage to Reduce Electricity-GHGs and Utility Costs

Source: Discussion of Evaluation Year 2024 

https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/energy-division/documents/sb-350-te/public-presentation-for-cadmus-team-on-ey24-evaluation.pdf


  





Emerging Resilience Opportunities

Sources: Google stock images

Unplanned outages Grid emergencies Community resource centers 





V2G ESB Projects in California

Sources: 3 Design Considerations for Electric School Bus Vehicle-to-Grid Programs | World Resources Institute, Utilities, schools 
see growing value in electric buses for virtual power plants, Electric School Bus Data Dashboard   

Oakland Unified

Torrance Unified

Cajon Valley Union

Fremont Unified

Pittsburg Unified

Porterville Unified

San Francisco Unified

2,265 ESBs delivered 
or operating in CA

<10 active V2G 
projects

https://www.wri.org/insights/electric-school-bus-vehicle-grid-programs
https://www.utilitydive.com/news/utilities-school-districts-see-growing-value-in-electric-buses-for-vpp/830499/
https://www.utilitydive.com/news/utilities-school-districts-see-growing-value-in-electric-buses-for-vpp/830499/
https://electricschoolbusinitiative.org/electric-school-bus-data-dashboard




















About the Vehicle-Grid Partnership



New Climate Center Report

How California can scale Vehicle-to-Grid school bus technology to advance health, energy 

resilience, and grid reliability
https://theclimatecenter.org/commun
ity-energy-resilience/resilient-commu
nities-resilient-grid/



California's Grid Is Under Strain
Rising costs, wildfire risk, and extreme weather are hitting disadvantaged communities and schools hardest.

AFFORDABILITY

1 in 5

Californians are behind on their electric 

bills, owing over $600 on average — while 

the state's investor-owned utilities earned 

$24B+ in profits (2021–2025).

RELIABILITY

24/7

Polluting peaker plants stay online to meet 

demand spikes — often sited in 

disadvantaged communities that already 

bear the heaviest pollution burden.

RESILIENCE

450,000+

Hours of instruction lost by over 54,000 CA 

students in the 2025–26 school year alone, 

due to severe weather and public safety 

power shutoffs.
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Early Progress, Early Days

~100
bidirectional ESBs being utilized today — out of 

2000+ ESBs statewide 

180+
more V2G ESB applications planned in San 

Francisco, Modesto, Richmond, Pittsburg, and 

beyond

Technology Adoption S-Curve

CA bidirectional
ESBs are here

Innovators →  Early Adopters  →  Early Majority  →  Late Majority

Source: RMI — most CA bidirectional ESB projects remain pilot / early-adopter stage
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What's Holding Back Scale?
Four barriers stand between today's pilots and accelerated statewide impact.

1

Funding & 
Compensation

Upfront costs & limited 

revenue streams for grid 

services

2

Interconnection

Slow, complex utility processes 

to connect to the grid

3

Education & 
Awareness

Limited familiarity among 

districts & agencies

4

Interoperability

Buses, chargers & software 

don't always work together
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Funding, Financing & Compensation

THE PROBLEM

• Demand for ESB incentives far exceeds funding — 33 districts were 

waitlisted in the latest ZESBI round.

• Bidirectional chargers & infrastructure can cost thousands more 

than standard equipment.

• No CA utility offers a per-kWh V2G export tariff — leaving no 

reliable revenue stream for exported power.

• Available dynamic-rate pilots are complex.

PROPOSED SOLUTIONS

• Maintain consistent, multi-year state funding covering the full 

incremental cost (TCO) of ESBs.

• CPUC: approve long-term V2G export tariffs / “adders” beyond pilot 

programs.

• Update Resource Adequacy rules to value the capacity bidirectional 

ESBs provide: SB 913 (Becker) awaits Governor’s signature

• Enable telemetry-based compensation so projects avoid costly 

revenue-grade meters: SB 913 (Becker) awaits Governor’s signature
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Interconnection

THE PROBLEM

• Under Rule 21, grid-parallel (grid-exporting) projects require a 

lengthy approval process and high upfront fees.

• Electrical upgrades and permitting can take 6–48 months — far 

longer than bus delivery, leaving buses idle.

• Utility “Make Ready” funding often prohibits later adding V2G 

capability to the same equipment.

• No comprehensive, streamlined V2G interconnection pathway exists 

yet — projects remain pilots.

PROPOSED SOLUTIONS

• CPUC: direct utilities to prioritize streamlined interconnection for 

school-site resilience projects.

• Require IOU Make Ready programs to remain compatible with future 

V2G participation.

• Scale flexible interconnection pilots into a standard offering for school 

fleets.

• Strengthen coordination between permitting authorities and utilities 

to speed approvals.
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Education, Awareness & Interoperability

Education & Awareness

• Fewer than 13% of CA districts have a staff member focused on 

sustainability — transportation & facilities staff often carry this 

alone.

• Little guidance or case-study material exists for planning & 

financing a V2G project.

• Concerns about battery health and warranties may make districts 

hesitant, though evidence suggests VGI has minimal impact.

• Fix: state-published case studies, FAQs, site visits, and dedicated 

technical-assistance funding.

Standards & Interoperability

• Manufacturers can adopt bidirectional standards differently — an 

existing standard doesn't guarantee two devices actually work 

together.

• Non-interoperable equipment risks becoming a stranded asset 

districts won't invest in.

• CA's new Charge Yard interoperability testing lab is a first step — 

but coverage & funding requirements are inconsistent.

• Fix: require open-standard equipment statewide and expand 

independent testing hubs: Charge Yard just opened
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Turning School Buses Into
Community Energy Assets

CARB & CEC: sustain funding that covers the full incremental cost of bidirectional ESBs.

CPUC: approve long-term V2G export compensation and streamlined interconnection: earlier this year, the CPUC killed a V2G 

export compensation mechanism that Southern California Edison had proposed

Utilities: expand technical assistance, flexible interconnection, and Make-Ready programs compatible with V2G.

State agencies: require open standards: the CEC just announced an interoperability workshop scheduled for November 4th

California pioneered electric school bus deployment. Now it can lead the nation in scaling bidirectional ESBs — delivering cleaner air, a more 

resilient grid and safer communities.
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School bus policy meeting Monday 
afternoon October 5 in Berkeley:  
https://theclimatecenter.org/events/20
26-california-bidirectional-electric-scho
ol-bus-policy-coalition-meeting/ 



Questions?

Alex Macharia, PowerFlex
alex.macharia@powerflex.com

Matthew Belasco, Pittsburg Unified School District
mbelasco@pittsburgusd.net

Kurt Johnson, Vehicle-Grid Partnership 
kurt@vehiclegridpartnership.org

Michelle Levinson, World Resources Institute
michelle.levinson@wri.org 


