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Introduction 
In recent years, states embracing transportation electrification have come to realize that 

different parts of the transportation sector come with their own challenges and needs. 

Electrifying the transit sector is no different. Here we focus on the electrification of public 

transit and highlight some of the major topics that both transit agencies and public utility 

commissions (PUCs) can expect to confront as they endeavor to electrify transit services. 

The goal of this paper is to help utility regulators begin appreciating some of the 

fundamental challenges faced by transit agencies as they start to use electric buses, this 

relatively new electric end use. The paper also seeks to help transit agencies better 

understand electrification opportunities. Sharing these perspectives should be useful as 

states seek to secure the benefits of electrifying public transit fleets.   

 

Transit Agencies and Electric Buses 
As transit agencies around the United States look to convert their fossil-fueled bus fleets to 

electric vehicles (EVs), it is important to maintain focus on the goal that many states have 

adopted: reducing air pollution from the transportation sector. This is critical for meeting 

climate goals and improving public health by reducing exposure especially to frontline 

communities. The transportation sector is the No. 1 source of greenhouse gas emissions in 

 
1
 David Farnsworth is a principal at RAP; Brian O’Malley is president and CEO of the Central Maryland Transportation Alliance. The authors 

would like to thank the following people for their helpful comments during the drafting of this paper: Danielle Sweeney of the Central Maryland 

Transportation Alliance and John Shenot, Elaine Prause, Jessica Shipley, Tim Simard and Donna Brutkoski of RAP. 

https://www.epa.gov/transportation-air-pollution-and-climate-change/smog-soot-and-local-air-pollution
https://www.utilitydive.com/news/cleaner-by-the-mile-electric-trucks-can-have-outsized-environmental-and-he/598369/
https://www.raponline.org/blog/how-electrifying-trucks-can-help-roadside-neighborhoods-breathe-easier/
https://www.raponline.org/blog/how-electrifying-trucks-can-help-roadside-neighborhoods-breathe-easier/
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
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the country. Air pollution emitted from transportation also contributes to smog and poor 

air quality, which have negative impacts especially on poorer communities located in close 

proximity to busy roadways. 

Pursuing a strategy that reduces emissions from bus 

tailpipes is an obvious way to pursue the goal. But, like any 

other business owners, transit providers need to deliver 

services that their customers value. They need to be certain 

that the conversion to electric transportation does not 

negatively affect the quality of the services that they offer.  

Bus riders are sensitive to reliability and frequency. If buses don’t show up as scheduled 

because they are pulled from service, or the agency must schedule them to run less 

frequently because it cannot keep enough buses in service, people will ride transit less and 

use personal vehicles, ridesharing, taxis, and other forms of driving more. Because transit 

agencies have experienced problems with the performance of electric buses, there is still a 

risk that transit agencies converting quickly to electric fleets could inadvertently cause 

people to ride transit less and drive individual vehicles more, defeating both the agency’s 

service goals and a state’s efforts to reduce pollution and improve public health.  

The initial performance of electric buses themselves has been spotty, despite their promise 

to reduce air pollution and provide cleaner and more comfortable rides for passengers. For 

example, in 2018, the Los Angeles Times reported that the Los Angeles County 

Metropolitan Transportation Authority (Los Angeles Metro) found that their newly 

acquired electric buses “stalled on hills, required service calls much more frequently than 

older buses, and had unpredictable driving ranges below advertised distances.” Despite 

those challenges, in October 2021, Los Angeles Metro announced its first 100% electric 

bus line, a roughly 20-mile route served by 40 electric buses. In the Los Angeles suburbs, 

Foothill Transit, with one route that runs 17 miles up into the San Gabriel mountains, 

concluded that a number of its electric buses had shorter than expected useful lives. In 

July 2021, Foothill indicated that it would return 13 first-generation electric buses, 

purchased in 2012 and 2013 with support from the Federal Transit Administration, that 

are experiencing multiple mechanical problems. According to Foothill Executive Director 

Doran Barnes: “With this first fleet, we have demonstrated a technical solution that for the 

most part has worked, but the economics behind it didn’t work.”   

Some transit officials have expected such problems as new technology makes its debut on 

busy city routes, and that environmental benefits are worth the gamble. Some experts 

predict that electric buses will save transit agencies money over time through lower 

maintenance and fuel costs. Others are not so sure. A recent analysis at the Maryland 

Transit Administration indicated that, while an electric bus’s operational costs would be 

nearly half those of a diesel bus, those savings would not make up for the current 

Like any other 
business owners, 

transit providers need 
to deliver services that 
their customers value. 

https://ww2.arb.ca.gov/resources/asthma-and-air-pollution
https://www.epa.gov/air-research/research-health-effects-air-pollution
https://www.epa.gov/air-research/research-health-effects-air-pollution
https://www.pca.state.mn.us/air/who-risk-air-pollution
https://carteehdata.org/library/document/tailpipe-emission-benefit-7ea6
https://transitcenter.org/wp-content/uploads/2016/07/Whos-On-Board-2016-7_12_2016.pdf
https://www.latimes.com/local/lanow/la-me-electric-buses-20180520-story.html
https://losangeles.cbslocal.com/2021/10/13/la-announces-first-100-electric-bus-line/
https://www.vice.com/en/article/jg8kp7/electric-bus-foothill-transit-proterra-infrastructure
https://www.dailybulletin.com/2021/07/23/what-to-do-with-13-inoperable-electric-buses-foothill-transit-mulls-its-options/
https://afdc.energy.gov/files/u/publication/financial_analysis_be_transit_buses.pdf
https://communityarchitectdaily.blogspot.com/2022/01/finally-electric-buses-coming-to.html
https://communityarchitectdaily.blogspot.com/2022/01/finally-electric-buses-coming-to.html
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procurement cost, though they might as procurement costs diminish due to future demand 

and achievement of economies of scale. Whether it is economical for transit agencies to 

convert to electric buses will depend heavily on variables like the upfront cost of buses, 

their useful lifespan, and the costs of fueling (charging) and maintenance. If buses must be 

pulled from service or replaced more frequently than their diesel or hybrid counterparts, 

related costs could be higher.  

As transit agencies go through this transition, it will be critical to conduct acceptance and 

validation testing so they can rely on the electric buses they acquire. Agencies should use 

the acceptance period of their contract to test the full operation and functionality of each 

bus, under all the conditions that they expect a bus will encounter while in service. 

Validation testing includes assessing a bus’s operating range under different conditions 

and its maneuverability in challenging parts of its service territory. It will also require a 

determination of a bus’s level of performance under varying loads and when batteries are 

at a low state of charge.  

As transit agencies explore this transition, these factors, including further federal 

government support, will continue to be important. 

 

Things That PUCs Can Do to Support 
Electrification of Public Transit 
Notwithstanding the many technical challenges associated with this transition, 

electrification presents an important opportunity to improve our public transportation 

sector. As transit agencies look to manage their way through this complexity, PUCs will 

also play an important enabling role. Existing utility practices and policies can help or 

hinder the ability of transit providers to successfully transition to electrification. Utility 

regulators can ensure those practices and policies 

serve the public interest. PUC actions can directly 

affect the cost of electrifying public transit, and 

because the technology itself is costly, anything that 

PUCs can do to remove barriers and reduce cost 

will be helpful to transit agencies. 

Planning 

One way to support the adoption of electric buses is to ensure that utilities are prepared 

for how this will affect both the demand for and supply of electricity. States, through 

PUCs, can use their existing authority to ensure that utilities plan their investments 

through integrated resource planning (IRP) and distribution system planning.  

IRP processes can provide utilities, regulators, and public participants an in-depth look at 

Anything that PUCs 
can do to remove 

barriers and reduce 
cost will be helpful to 

transit agencies. 

http://nap.edu/25842
http://nap.edu/25842
https://www.metro-magazine.com/10161815/transformative-bill-could-help-transit-build-far-into-the-future
https://www.metro-magazine.com/10161815/transformative-bill-could-help-transit-build-far-into-the-future
https://digitalcommons.pace.edu/pelr/vol18/iss2/7/
https://www.pacificorp.com/energy/integrated-resource-plan.html
https://www.raponline.org/knowledge-center/participating-in-power-how-to-read-and-respond-to-integrated-resource-plans/
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energy demands over an agreed-upon planning horizon, such as 10 to 20 years. 

Fundamental to the success of IRP is credible modeling of projected demand trajectories. 

As states consider their ability to accommodate different types of EV charging needs, it 

will be useful to assess various deployment scenarios to gain a better sense of electric 

demand from the transportation sector. 

Distribution system planning is another important way to anticipate distribution system 

needs as transportation electrification increases. The modern electric grid includes not 

only centralized power plants, but also distributed energy resources that may be located 

close to customers. Through “load management,” for example, smart charging, utilities can 

manage distributed resources to provide customers with all or some of their immediate 

power needs. These resources are often flexible and can either reduce demand or serve as 

supply to help meet the grid’s needs for energy, capacity, or ancillary services. This is the 

rationale behind managed EV charging and has implications for transit providers. 

The traditional utility function of electricity distribution is being rapidly transformed into 

a complex net load management function involving thousands of points of power supply 

and millions of points of power delivery. Planning for and integrating this fast-developing 

assembly of resources — which can include the storage capacity of transit buses — requires 

a distribution system capable of measuring and responding to information from both 

system operators and consumers. 

Distribution planning helps utilities optimize investments in their distribution systems 

and take into consideration the role that distributed resources like electric buses can play 

in providing efficient, economical, and reliable service. And regulatory oversight of 

distribution planning ensures the public interest is served. 

As utilities and regulators analyze their ability to accommodate different types of EV 

charging needs — especially charging that requires high capacity, like the daily charging 

that transit agencies can expect to do — it could be useful for them to first inventory their 

subtransmission resources, i.e., power lines that typically operate at a voltage below 100 

kV, and especially those that are underused or may have been abandoned. PG&E, for 

example, developed a guide and proprietary mapping tool for charging providers to 

identify sites with sufficient grid capacity and driver demand. The value in looking for 

existing subtransmission resources in this context is that they may be suitable for charging 

infrastructure. Vehicle charging could be an added use and produce an even greater return 

on these investments than was initially expected.    

Finally, it should be emphasized that utilities and regulators need not undertake formal 

IRP or DSP processes to prepare themselves to respond effectively to the challenges 

associated with transportation electrification. The key is to undertake analyses that lay out 

rigorous scenarios in an integrated manner, in order to review the suitability of potential 

investments before they are made. 

https://pubs.naruc.org/pub/8528C050-DCF5-3A68-EA74-FB91BF8A6BD7
https://www.psc.sc.gov/sites/default/files/Documents/News/RAP%20Workshop%20Part%203.pdf
https://www.psc.sc.gov/sites/default/files/Documents/News/RAP%20Workshop%20Part%203.pdf
https://www.eia.gov/energyexplained/electricity/delivery-to-consumers.php
https://www.eia.gov/energyexplained/electricity/delivery-to-consumers.php
https://www.madrionline.org/wp-content/uploads/2019/10/MADRI_IDP_Final.pdf
https://www.pge.com/en_US/for-our-business-partners/distribution-resource-planning/distribution-resource-planning-data-portal.page
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Make-Ready  

The decision to connect a customer to a utility grid is influenced by policies and 

regulations that determine who pays for the infrastructure and what costs and benefits are 

considered at the time the decision is made. Today, the cost of line extensions is typically 

shared between the utility and the new customer. The utility’s portion is included in its 

rate base, which is the total of all long-lived investments made by the utility to serve 

consumers, net of accumulated depreciation. It is recovered from all ratepayers because, 

over time, newly connected customers, through paying their bills, are expected to 

contribute additional funds to the utility’s capital costs and eventually pay back the other 

ratepayers for this portion of their line extension and service line costs.  

“Make-ready” refers to different types of infrastructure upgrades provided in the normal 

course of business by utilities to connect EV chargers to the grid. Typically, make-ready 

would apply to the utility’s side of the customer meter and would include a line drop from 

the distribution system, transformer, trenching, concrete work, protective structures, and 

other construction-related costs. Make-ready can also include, on the customer’s side of 

the meter, higher-voltage electric panels, conduit, and wiring.   

The State of California recently determined that “utility-side make-ready” should be 

available to all customers, that it reduces costs of installing charging stations for cars, 

trucks, and buses by about 25%, and thus improves the economics of electrifying the 

transportation sector. The California PUC also directed investor-owned utilities (IOUs) “to 

educate and offer each applicant taking service under the new Rules about available IOU 

and third-party load management solutions.” 

Recommendations: 

Regulators, ensure that utilities:  

• Model rigorous EV adoption scenarios and consider all resources – including supply, demand 

and DERs on the grid side – to ensure that power grids and supplies can meet the needs of EV 

adopters, like transit agencies, in the most advantageous and cost-effective ways; and 

• Take responsibility to prepare for change by proactively engaging their customers, especially 

those with transit fleets, about their plans, and likely specific locations for incremental demand.   

Transit agencies and advocates: 

• Encourage utility regulators to see that electric utilities are planning meaningfully for 

electrification of public transit. 

Recommendations: 

Regulators and transit agencies, consider encouraging utilities to propose make-ready tariffs for 

transit providers to lower agency charging costs, and condition service on the utility educating the 

customer about the potential benefits of load management or other smart charging offerings. 

https://www.raponline.org/knowledge-center/renovating-regulation-electrify-buildings-guide-handy-regulator/
https://www.cmpco.com/wps/portal/cmp/account/!ut/p/z0/fYzBCoJAEEC_xmszoVQeI8qIDDoUOhfZZlW2bHZd16i_z1PHbu_B4wFBASTqZVoVjBXVTV7Soorn-XafbPC0ypMUz0l8vGTZFXdpDAeg_8F0MPe-pzUQWwn1O0DBT6daXylmO0qI8AfC1Si69kNQoj929DfTdRE6b9hIG-FQc8DlzOkG3IPKLyj107c!/
https://www.raponline.org/knowledge-center/electricity-regulation-in-the-us-a-guide-2/
https://jointutilitiesofny.org/ev/make-ready
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M413/K061/413061495.PDF
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M413/K061/413061495.PDF
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Rate Design 

Rate design — the ways we pay for electricity — to signal value to consumers is not a new 

strategy for recovering utility costs and managing electricity demand. Utility companies 

should design rates for public transit charging that are time-sensitive and effectively 

communicate the costs at different times of the day to enable transit providers to take 

advantage of potentially lower-cost and less-polluting vehicle charging opportunities. 

There is a likelihood, for example, that system demand and system costs are usually lowest 

in the overnight hours, when it will usually be most convenient to charge transit buses. 

In addition to a per kWh commodity charge that can vary over time, utility rates often 

impose demand charges — a charge per kW rather than per kWh — for commercial and 

industrial electricity consumers, the rate category in which transit agency charging depots 

are likely to fit. Demand charges give customers an incentive to manage how they use 

electricity to spread out their usage to reduce their individual peak demand. But demand 

charges do not necessarily provide an incentive for customers to adjust their usage in a 

way that is helpful for managing system peaks. If utilities and regulators are going to 

expect transit agencies to assist in managing their charging loads, this barrier needs be 

addressed.  

There are various alternatives to recovering costs through fixed demand charges — for 

example, volumetrically, as is the case with Pacific Gas & Electric’s Schedule 38 Large 

Nonresidential Optional Time-of-Day Standard Service. Another approach reflected in 

Southern California Edison’s Schedule TOU-EV-9 Rate provides a moratorium on the use 

of demand charges with a phased-in approach. However rate designs are configured, they 

should ensure that the choices customers like transit agencies make to minimize their own 

bills are consistent with the choices that the utility would make to minimize system costs.   

 
Advisory Services 

A fleet manager’s job is to ensure an organization’s efficient transportation of people and 

goods. They are expert in a complex set of arrangements that include planning, budgeting, 

financing, purchasing, operations and maintenance, and scheduling vehicles that use fossil 

fuels. How can they readily understand their options for alternative vehicles like electric 

buses, and fuels like electricity? The answer is with the help of “advisory services.”  

Recommendations: 

Regulators and transit agencies, work with utilities to ensure that they are offering rate designs that 

afford transit providers access to reasonably priced electric energy, and encourage their most 

economical use of the power grid and the storage capacity of their buses while continuing to provide 

reliable transit service. 

http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M080/K775/80775679.pdf
https://www.raponline.org/knowledge-center/demand-charges-what-are-they-good-for/
https://assets.ctfassets.net/416ywc1laqmd/1vyIdMnhNoz3ctE4FNKGRM/786028119708cc516188e872f8ab1388/Sched_038.pdf
https://library.sce.com/content/dam/sce-doclib/public/regulatory/tariff/electric/schedules/general-service-&-industrial-rates/ELECTRIC_SCHEDULES_TOU-EV-9.pdf
https://www.raponline.org/knowledge-center/smart-non-residential-rate-design/
https://www.raponline.org/knowledge-center/smart-non-residential-rate-design/
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These are programs or services offered by utilities  or other companies that see an 

opportunity and are designed to educate and enable consumers like fleet managers or 

individuals. Advisory services can fill the gap between what consumers like fleet managers 

already know about transportation and what they need to know about electric 

transportation. While available in different models, advisory services have one thing in 

common; they manage the complexity, a very real barrier to the adoption of electric 

transportation. 

Advisory services might help a transit provider that is interested in electrifying its fleet. 

These services could help match the transit agency’s needs with, for example, the 

capabilities of different types of vehicles, vehicle procurement, planning to meet the needs 

of the operator’s fleet driving patterns, helping the operator plan to support those routes 

by strategically locating infrastructure, analyzing the related costs of doing so, and other 

performance issues.  

 
 

Conclusion 

Public utilities and utility regulators can promote their state clean energy and public 

health goals by helping transit agencies to transition their services into the 21st century. 

With the engagement of transit providers and the support of utility regulators, this 

modernization can take place with significant benefits for the public. 

Recommendations: 

Transit agencies, to better ensure the successful transition of your fleets, determine whether utilities 

in your jurisdiction offer advisory services or if they cooperate with other companies providing these 

services. Furthermore, encourage utility regulators to see that utilities are providing support to transit 

agencies as they endeavor to electrify their fleets. 

Regulators, encourage utilities to provide these services, and to seek reasonable cost recovery for 

their provision. Recognize that third parties may be able to provide the same service at competitive 

rates.   

https://www.utilitydive.com/news/duke-other-utilities-see-dollar-signs-in-becoming-ev-experts/596231/
https://www.greentechmedia.com/articles/read/on-heels-of-253m-raise-highland-electric-lands-biggest-electric-school-bus-contract-in-the-u.s
https://www.greentechmedia.com/articles/read/on-heels-of-253m-raise-highland-electric-lands-biggest-electric-school-bus-contract-in-the-u.s
https://cloud.sce.com/teas-evrs-form?qs=207e04670019430de4315392fd6f0b74e496d45956d6bc1021d2ecf51cb4a573e634310ac9ba5fd83d0d3be0cb86876d8c7d947288ca0caebf8eaab7618b4a484c9c7b18d17facaada9528dbbe79637e68563ac5bbd2f73f76ceae4ec07fe3629ce163784e2bdba49a4e7f1838270141f296a0e0293124ac063eff9a606e6b2257b726b1185ac707e57ccc59e28c4582ac5cb0b9aa387f83&et_cid=TEAS+MDHD+Email_11_2021&et_rid=575884959
https://energyoffice.colorado.gov/blog-posts/colorados-electrified-transportation-future-the-role-of-utilities
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