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Many states are taking their first steps toward
electric transportation, with clear goals in mind

iIncluding securing the public good.
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Executive Summary

s the market for electric vehicles (EVs) in the United
States continues to grow, states are beginning to pay
more attention to EV-related issues. While no one
state agency has clear responsibility, utility commissions are
taking their first steps toward determining how best to prepare
for, accommodate and promote this transition.
Regulators are meeting with sister state agencies to
learn what the others are thinking about these changes.
They are meeting with and learning from stakeholders about
transportation electrification and the various issues that will
need to be addressed to promote beneficial outcomes and
avoid unnecessary challenges. And they are reviewing utility
proposals to support electrified transportation.
This paper looks at these efforts and identifies insights and
lessons learned by utility commissions across the country that

are taking their first steps.

Key Findings

Unmanaged EV charging loads could increase the level
of stress on the grid unless they are managed effectively. In
fact, their flexibility means that EV loads can be deployed as an
energy resource, providing benefits such as increased reliability
from reducing peak demand and environmental emissions,
deferring the need for grid investment, increasing capability
to accommodate variable energy resources, and creating
conditions favorable to lower-cost EV charging.

Reasonably designed rates are a key to utilities managing
EV load and maximizing public benefits from transportation
electrification. Regardless of the type of charging — for
example, residential, fleet, public DC fast charging or multi-
unit dwelling — customers need meaningful price signals
to encourage them to charge their vehicles during off-peak
periods when the system is less stressed. Rates and related
charges also can be designed in a way that will help promote
the charging needs of various market segments.

Because electric vehicle supply equipment availability,

or its perceived scarcity, is considered a major barrier to
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Highlights
» Public utility commissions are emerging leaders
in states exploring the development of electric

transportation.

* Many states recognize the importance of managing EV
charging; using rate design as a key management tool;
understanding the needs of specific charging market
segments; and collecting data to evaluate and improve

programs.

» Because programs are what customers see, it is critical
that they are designed to ensure that customers of all
types are informed and can take advantage of electric

transportation opportunities.

» Pilot programs are transitional arrangements that allow
utilities and states to experiment and educate them-
selves under certain time and budget limitations, and to
develop pathways for the adoption of better developed

proposals for more permanent programs.

transportation electrification, states need to examine

and resolve issues around the role of utilities and utility
ownership of EV charging infrastructure. In most cases,
commissions find themselves in a balancing act. On one side is
the desire to promote an EV market and improve the delivery
of electric transportation services. On the other is the need

to make sure that utility investments neither carry too high a
price tag nor eliminate opportunities for competition among
market entrants who could provide charging services and
benefit the overall power system.

Well-designed electric transportation programs should
focus on customers, helping them gain control over their
transportation energy bills and empowering them to manage
their energy usage. Regulators need to understand the role of

utility programs and the effectiveness with which they deliver



services to consumers. Utilities should be expected to report
meaningful data to regulators that, in turn, demonstrate the
effectiveness of EV programs.

Pilot programs can be helpful before the adoption of
larger, more permanent programs. They are transitional
arrangements that allow for useful experimentation under

time and budget limitations, providing opportunities for

learning. Pilots should incorporate clear and measurable goals
— identifying what success looks like. They may require more
extensive and frequent data reporting to enable monitoring
and eventual scaling. Customer education is a key pilot
program element, helping the public understand the benefits
of transportation electrification and educating potential

owners about the benefits of an EV.
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Introduction

he U.S. market for electric vehicles (EVs) continues

to grow. 2018 saw over 360,000 EVs delivered to

U.S. car owners, an 81% jump from 2017.' By the
end of October 2019, over 236,000 more EVs were delivered,
an increase of more than 2% over the same three quarters in
2018.2 EVs are becoming more commonplace; electricity is
more and more becoming a transportation fuel, and states are
paying attention.3

States are taking their first steps toward determining how
best to prepare for, accommodate and promote this transition.
Specifically, individual state agencies are meeting with each
other to learn what others think about these changes. They are
also meeting with and learning from stakeholders to educate
themselves about transportation electrification and the various
issues that will need to be addressed to promote beneficial
outcomes and avoid unnecessary challenges.

In this paper, we look at a number of key commonalities
shared by states that are taking first steps. They include, for
example:

o The near-universal recognition of the value of managing

EV charging load.

o The use of rate design as a management tool.

»  The need to differentiate between market segments for
both program and rate design.

»  The importance of collecting relevant and timely data to
improve the way these early programs and pilots deliver

services to consumers and promote the public good.
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States are taking first steps
in the transition to EVs

We focus on the role of state utility commissions and the
particular elements that they have determined are important
to include as they consider these new programs.# The
discussion is organized around the following topics.

»  State processes and stakeholders.
»  Early-stage topics to consider, including:

o EVload as a grid resource

o Rate design

o EV charging

o The consumer perspective and why programs are

important

«  Key elements of utility EV pilots.

7
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State Processes: Coordination,
Stakeholders and Focus

Summary

«  State agencies are meeting and coordinating their efforts around electric transportation.

«  They are hosting educational and policy discussions with stakeholders.

«  They also work with stakeholders to identify key early-stage topics to address, including:

« EVcharging
« Rate design
e Education and outreach

»  Reporting requirements

tate agencies are meeting and coordinating their efforts

around electric transportation. Some agencies are

acting at the direction of state legislatures (e.g., Califor-
nia), while others are coordinating and planning this market
transformation as part of their existing authority and role in

promoting the public interest.

Public utilities commissions (PUCs) are first
coordinating with sister agencies.

A typical starting point for state utility commissions is
to meet with other agencies to explore different views on
the topic of transportation electrification and its relation to
their respective subject-matter expertise and jurisdiction.s
For example, the Texas Public Utility Commission recently
convened such a meeting with other state agencies as part of
Project 49125, its review of issues related to EVs (see text box at
right). The meeting was an opportunity for agencies to share
their views regarding their respective responsibilities and to
get up to speed on other EV-related work underway across
their state government. The opportunity to exchange notes
also gave agencies a sense of goals, schedules and the scope of
efforts being adopted by sister organizations.

Building on other informal EV-related discussions, the
Vermont Public Utility Commission recently conducted a
set of workshops and then, in a report to the Legislature,

created a list of state agencies that it expects will have a role as

Initial participants in Texas review
of EV issues

»  Commission on Environmental Quality

» Department of Licensing and Regulation
« Public Utility Commission of Texas

« Office of Public Utility Counsel

» Department of Transportation

» Department of Motor Vehicles

» Department of Public Safety

electric transportation develops in that state (see text box on
the next page).®

These initial steps by Texas and Vermont commissions
illustrate how state agencies can coordinate in supporting
electric transportation growth and meeting state goals, as
they bring into focus their state’s role in a growing market for

electric transportation.”

PUCs are also meeting with external stakeholders.
State agencies have typically followed up these initial
internal meetings by convening interested parties to gather

various viewpoints on appropriate goals, costs, benefits and
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Vermont agencies deemed relevant
to electric transportation
» Department of Public Service (the public advocate

and energy office)

* Department of Transportation (transportation planner

and program manager)

+ Agency of Natural Resources (implementer of state
and federal environmental laws and overseer of

Volkswagen settlement monies)
» Office of Attorney General (consumer protection)

» Agency of Agriculture, Food and Markets (authority
over weights and measures and potentially over

consumer price disclosure and related information)

» Department of Buildings and General Services

(manager of state properties)

other related issues. For example, building on prior in-state
efforts,® in developing its 2018 Virginia Energy Plan, the Vir-
ginia Department of Mines, Minerals and Energy conducted
significant outreach on various topics, including several
facilitated sessions focusing on EVs.9 Each of the department’s
EV sessions attracted members of various nongovernmental
organizations, municipal governments, planning commissions
and other interested citizens.™

As another example, the Arizona Corporation Commission
recently worked with a similarly broad group of stakeholders
composed of various academic institutions, businesses includ-
ing those related to transportation, nongovernmental organi-
zations and representatives of local government (see the list
in Appendix 1). Meeting with external stakeholders allows the
discussion to move beyond government to recognize others
who will participate in this new market — including auto
dealers, charging companies and equipment manufacturers
— and can expand the discussion to include experiences from
other states.

To ensure that stakeholder processes are broadly
representative and promote equity, states will need to explicitly

consider the degree to which all consumers have access to
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electric transportation and the ability to share in its benefits,
regardless of consumers’ specific economic and geographic
circumstances.” With respect to organizing convenings,
we recommend that states consider consulting the Jemez
Principles for Democratic Organizing as a starting point
for their efforts to respectfully and cooperatively encourage
inclusive stakeholder processes.™

To the extent that state public policy and related
stakeholder processes recognize equity as part of the broader
public interest, one can expect the benefits of electric
transportation to be more equally shared. For example, the
goal of the Transportation and Climate Initiative — a regional
collaboration of 12 Northeast and mid-Atlantic states and the
District of Columbia — is to improve transportation, develop
the clean energy economy and reduce carbon emissions
from the transportation sector.™ The initiative’s Framework
for a Draft Regional Policy Proposal adopts equity as its
first program design element.” The recent joint statement
supporting electric transportation that was adopted by the
National Consumer Law Center, Natural Resources Defense
Council, lllinois Citizens Utility Board and Sierra Club also sets
out principles to ensure that low-income consumers will share

in the benefits of the transition to electric transportation.

PUCs are relying on stakeholders to dig deeper into
relevant issues.

Another typical feature of state agency efforts involves
setting out an agenda and list of specific topics for in-depth
consideration. For example, the Arizona Corporation
Commission’s EV policy statement directed staff to develop
a list of EV-related topics to explore (see text box on the next
page).’®

The Public Service Commission (PSC) of Maryland, in its
effort to transform its electricity grid (Public Conference 44),
identified EVs as one of the seven topics of interest.”7 Later, the
PSC supported the formation of an EV Working Group, which
it charged with looking into the following topics:

»  Considering additional rate structures for customers with
EVs, including EV-only time-varying rates in all utility
territories.

«  Planning a limited utility investment in charging infra-

structure, or electric vehicle supply equipment (EVSE),



Arizona EV topic list

+ Pilot programs

» Rate design

» Cost recovery

+ Education and outreach

» Best practices and consumer protections

» Location of EV charging stations and make-ready

infrastructure

* Reporting requirements

working with private industry and identifying locations
where it is difficult to attract private capital for EVSE
investment.

«  Developing a strategy in partnership with other state
agencies and in consultation with utilities to address grid-
related costs associated with vehicle fleet electrification.

«  Considering unique tariffs for corporate fleets and work-
place and commercial charging.

«  Partnering with the Maryland Department of Transporta-
tion and the auto industry to promote the cost savings and
other benefits of EV rate structures.™
These examples illustrate that processes to promote and

explore electric transportation can develop cooperatively

across state government. They can be set up to address the

full suite of issues associated with designing, implementing,

monitoring and improving EV programs, as well as adapting

them to changing conditions. They also illustrate how
stakeholders can be integral to state efforts to develop EV
policy by providing useful data and perspectives from other
states that have already taken many of these steps. Stakeholder
processes are a flexible structure for working through policy
questions and resolving conflicts as part of or completely
outside a typical quasi-judicial PUC setting. As states take their
first steps and explore the many questions that will arise in
this context, they can expect to benefit by working across state
agencies, convening interested parties and drawing upon their

combined expertise.

Questions for PUCs to Consider

1.  What agencies in your state are involved in transportation?

2. Has your legislature provided your utility commission or
other state agency directions regarding transportation
electrification?

3. How is Volkswagen settlement’® money being used in your
state?

4. Hasyour state convened any discussions about electric
transportation?

5. Have stakeholder groups been convened in your state to
explore transportation electrification?

6. Have stakeholder convenings in your state encouraged
and enabled the participation of environmental and social
justice groups?

7. What have the utilities done for transportation
electrification?

8. How are utilities engaging with state agencies,
fleets, automakers or other stakeholders to advance
transportation electrification?

9. What transportation electrification-related industries exist

in the state?

Suggested Resources
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Early-Stage Topics

Managing Electric Vehicle Load

Summary
»  Unmanaged EV charging loads could increase the level of stress on the grid, but simple policies and rate
designs can drastically reduce grid impacts.
«  Because of its flexibility, EV charging load can be managed to provide benefits to the power grid that include:
» Increased reliability and lower costs from reducing peak demand and, as a related benefit, deferred need
for investment in generation, transmission and distribution resources.
o Increased capabilities to accommodate variable energy resources (VERs), including reducing uneconomic
VER curtailments.
+ Reduced environmental emissions due to more efficient use of existing generation resources and
increasing utilization of renewable energy.
«  Favorable conditions for lower-cost EV charging, and — coupled with smart management of EV charging
load — the opportunity for lower charging rates.
o These attributes mean that rather than simply being a draw on the system, EV load can be deployed like an

energy resource on par with traditional, supply-side options.

s regulators convene stakeholders, certain topics of problems for the power grid or, properly managed, support the
interest are bound to arise. One of them is EV load as  grid and provide substantial benefits. EVs can draw substantial

a grid resource; others that we discuss in this section =~ amounts of electricity compared with other household loads.

are rate design, EV charging and the role of programs. A Level 2 charger,° for example, as illustrated in Figure 1,! can
Due to charging patterns, location, speed and other draw several kilowatts (kWs) more than the typical central air
charging behaviors, large numbers of EVs could either pose conditioner.

Figure 1. Level 2 charger load compared with other household loads
Level 2 EV charger

Central air conditioner
Clothes dryer

Dishwasher

Hair dryer

Clothes iron

Toaster

Microwave
Refrigerator

20-inch television

Laptop computer

0 1 2 3 4 5 6 7 8
Maximum load (kilowatts)

Source: Allison, A., and Whited, M. (2017, March 2). A Plug for Effective EV Rates.



12 | TAKING FIRST STEPS: INSIGHTS FOR STATES PREPARING FOR ELECTRIC TRANSPORTATION

The Maryland PSC, in a recent review of EV program
proposals, recognized both the challenge and opportunity
of increasing EV load. The PSC noted that incremental
EV demand could present a technological and economic
challenge:
As the number of EVs in Maryland is projected to grow
rapidly in the near term, the deployment of charging
infrastructure to support that growth will only increase
the level of stress on the distribution grid, especially
during peak system hours, which further implicates issues
concerning grid reliability and resiliency. Therefore,
EV load must be managed effectively, otherwise all
ratepayers will share in the expensive costs of upgrading
and maintaining the distribution system to accommodate

increased load on the system.?

Because EVs can charge efficiently over short periods of
time and then sit idle for the majority of the day, they are both
geographically and temporally flexible load.? This charging
flexibility is the central reason EV load can be utilized as a
resource that can provide potential benefits to the power
grid — another technological and economic point not lost
on the Maryland PSC. The commission noted that “pairing
EV adoption and EV charging with intelligent rate design can
improve electric distribution system utilization and create

downward pressure on rates through load management and

Figure 2. Electric vehicles’ low capacity utilization makes
them potential grid resource

Driving: ~4% Parked at home,

connected and

Charging: ~10%

Parked
elsewhere:
~47%

Parked
at home,
connected:

~40%

Source: Langton, A., and Crisostomo, N. (2013, October). Vehicle-Grid
Integration: A Vision for Zero-Emission Transportation Interconnected
Throughout California’s Electricity System.
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EV charging
ALevel 1is a 120-volt charger (2 kW) that usually comes as
standard equipment with an EV and requires an extended
time to charge. For example, a Level 1 charger would take
approximately 12 hours to charge the 16-kWh battery in a
Chevrolet Volt.

A Level 2 is a 240-volt charger (4 kW) that is controllable
and remotely readable and, for example, can charge a 16-

kWh battery in approximately four hours.

DC fast chargers (DCFCs) primarily provide direct current
at up to 500 volts (20 to 90 kW). DCFCs can charge the ma-
jority of EVs to 80% in around 30 to 60 minutes, depending

on battery capacity.

system peak reduction.”* Figure 2 illustrates that EVs are
stationary and available for charging over 95 percent of the day.*
Just as EV load can be shifted away from more expensive
system peaks to cheaper hours of the day, it can also be moved
to times when VERs are more available.?® The 2018 Virginia
Energy Plan notes that “[g]iven its flexibility, EV charging can
be used by utilities to make the grid itself more flexible.”?
The growing amount of VERs like solar and wind generation
on the grid means that system operators increasingly need
this flexibility to focus on meeting net load — the difference
between forecast load and the amount of load met by VERs.?
The flexibility of EV charging is a key factor in determining
its value to the grid.? For example, if midday is a peak time
for a power grid, the increased EV demand could result in
stress and greater expense, as noted by the Maryland PSC in
the quote above. Conversely, midday charging could be very
desirable if, for example, the grid is rich with solar resources.
As penetration of solar on the grid increases, smart
charging will provide the opportunity to take advantage of
low-cost, low-emissions power during daytime hours.3° For
example, the California Independent System Operator “duck
curve,” which shows the significant drop in net load during the
daytime hours on its system due to increased solar resource
deployment, illustrates how much excess solar power could be
usefully employed to charge vehicles with cheap, clean power.3!

So, flexible EV load can not only help reduce peak demand and,



as a result, the need for investment in incremental generation,
transmission and distribution resources? it could also improve
the grid’s ability to accommodate greater amounts of VERs

if properly incentivized and managed.3® Consequently, this
resource and its flexibility benefits are critical considerations
for regulators as they articulate goals of EVSE charging

programs and review EV charging proposals.

Questions for PUCs to Consider
1. Do utility proposals include load management as part of
their plans? Examples of this could include:

o Reducing peak demand and, as a result, deferring
the need for investment in incremental generation,
transmission and distribution resources.

e Managing charging into low-cost hours of the day,
thereby enabling lower-cost EV charging.

o Accommodating increased levels of variable energy

resources.
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Rate Design

Summary

»  Regardless of the type of charging — for example, residential, fleet or multi-unit dwellings (MUDs) — it is

critical for utilities to manage EV load in order for all ratepayers and states to receive the most benefit.

«  Reasonably designed rates can avoid circuit overloads and the need to invest in system upgrades by sending

price signals to customers that encourage them to charge their vehicles during off-peak periods when there is

less stress on the system.

«  Effective rate designs can also protect non-EV customers (and EV customers who charge off-peak) from

subsidizing the system costs imposed by an EV customer who charges during peak periods.

ith increased EV demand on the electric
distribution system, it is important that utilities
have the ability to manage it, and that regulators
are comfortable with their approach. The Michigan PSC has
observed that the adoption of EVs “could have an impact on
customers’ rates and electric distribution systems. This will
depend on the nature, timing, and location of charging, as well
as consumer adoption rates. The uncertainties in EV adoption
rates require utilities to be proactive in understanding
and mitigating potential impacts to the grid and related
infrastructure costs.”34
In analyzing the benefits and costs of electric vehicles in
five states, M.J. Bradley & Associates has found that off-peak
charging can provide net benefits to all utility customers by
shifting charging to hours when the grid is underutilized and
the cost of electricity is low.3
The Washington Utilities and Transportation Commission
has also recognized that EV charging services are capable of
providing “significant benefits to the overall utility transmis-
sion and distribution network if they are properly deployed,”
but noted that “without a price signal, drivers will generally
plug in and charge immediately upon arriving home after
work, exacerbating evening peak demand.”s
Providing EV customers with clear price signals through
rate design is one key to achieving the benefits of EVs. Well-
designed rate structures will lead to EV charging that is aligned
with grid needs, help increase utilization of existing resources,
and reduce costs for all ratepayers. By contrast, poorly designed
rates may lead to increased system costs, which can result

in higher rates. This section discusses how rate design for

residential, commercial and public charging customers can
maximize the grid management benefits of EVs and avoid
potential pitfalls that could slow the transition to electric

transportation.

Using Residential Rates to Send
Price Signals

Typical residential rates in the United States consist of a
fixed monthly charge and an energy charge, which is a price per
kilowatt-hour (kWh) of consumption. Most residential rates
apply a flat energy charge — that is, one that does not vary over
the course of the day or year.3” This pricing gives EV drivers no
signal to charge in a way that reflects grid conditions. With a
flat rate, customers will likely charge whenever it is easiest for
them because the cost is the same during all hours. It does not
communicate that at some times of the day, power is much
cheaper to produce and deliver. Nor does it communicate that
at certain times EV charging would benefit grid management
because it would increase utilization of existing assets
during otherwise low-usage hours. Flat rates also do little to
encourage EV adoption, because they don't give drivers the
opportunity to obtain very low-cost transportation fuel.

Time-varying energy charges are better able to accomplish
these objectives. Standard time-of-use (TOU) rates typically
consist of two or more pricing levels based on predetermined
time periods. By choosing to charge less during system peak
hours and more during off-peak times, EV drivers can benefit
the grid and reduce their own costs. TOU rates also have the
advantage of being relatively simple for customers to respond

to because they know the time periods in advance and can
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Figure 3. lllustrative time-of-use pricing
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Source: Whited, M., Allison, A., and Wilson, R. (2018, June 25). Driving Transportation Electrification Forward in New York:

use smart chargers and other “set it and forget it” technology
to easily respond. For example, 96% of Xcel Energy customers
participating in the “Residential EV Service Pilot” tariff are
charging during off-peak times with TOU rates, suggesting
the effectiveness of this approach.3® Xcel estimates that
participants who primarily charge off-peak will save nearly
$10 per month by comparison to the basic rate, assuming
usage of at least 350 kWh.39

Typically, the wider the divergence between on-peak and
off-peak rates, the greater the likelihood that customers will
respond to a TOU price signal.4° This is because the potential
savings from aligning usage with prices — as well as the
financial consequences for not doing so — are greater than if
the differential between on-peak and off-peak rates were much
smaller. This is illustrated, for example, by Nevada Energy’s
TOU EV rate which includes a large differential between on-
and off-peak power. Its summertime rate for northern Nevada
varies from 40.7 cents/kWh for on-peak power (from 1 to
6 p.m.) to 5.53 cents/kWh for off-peak power (from 1o p.m. to
6 a.m.).#* A pilot study in San Diego concluded that TOU rates
are very effective at encouraging customers to charge during
low-cost times, with up to 90% of customers choosing to
charge during “super off-peak” periods.4* Figure 3 shows how a
three-tiered TOU rate, with off-peak, midpeak and peak prices,
might look compared with a flat rate.#

“Whole house” TOU rates apply to all of a customer’s load,
and EV-only rates apply just to the EV charging portion of the
load. Both are effective at encouraging customers to charge
EVs off-peak. Baltimore Gas and Electric tested how EV-driving
customers would respond to a whole-house TOU rate and

found that customer peak load shifted to later evening hours

Considerations for Effective Transportation Electrification Rate Design.

Figure 4. Customers on time-of-use rates shift their
EV charging away from peak periods
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Source: Murach, J. (2017). BGE Electric Vehicle Off Peak Charging Pilot.

and away from the system peak time of 6 p.m. (see Figure 4).44
Pacific Gas & Electric (PG&E) customers who have enrolled in
EV-only rates charge off-peak 93% of the time; on Southern

California Edison’s EV-only rate, 88% of charging is off-peak.45

Barriers to EV Charging in Commercial
and Industrial Rate Design

Time-varying rates are more commonly used in standard
tariffs for larger commercial and industrial (C&I) customers.
For the same reasons as articulated above, time-varying energy
charges in C&I rates that reflect shared system costs will
effectively communicate the times at which EV charging will
benefit the grid.#® In addition to time-varying rates, large-
customer rates historically have included a demand charge that
is measured in kWs and reflects how much power a customer

uses at a given time. Ultilities apply demand charges based on
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the maximum amount of power that a customer uses in any
interval (typically 15 minutes) during the billing cycle.

Customer demand is sometimes measured at the
same time as the system’s peak period (to calculate what
are called coincident peak demand charges), but often is
measured whenever the customer’s individual peak demand
occurs, regardless of time. Charges calculated based on the
highest instantaneous usage at a given location are called
non-coincident peak demand charges. Figure 5 provides an
illustration.4’ These so-called demand rates traditionally found
in C&l tariff structures were designed for large manufacturing
facilities, which use electricity much more constantly than EV
charging. As aresult, they do not account well for the flexible
nature of, nor the actual costs to serve, EV charging.

Demand charges should also be reconsidered in light of
their impacts on the economics of EV charging. Vehicle charging
can cause spikes in demand, triggering a high demand charge.
Demand charges can effectively become a fixed charge that
cannot be avoided by better managing EV charging into lower-
cost times of day. For businesses subject to a demand charge
in their tariff, installing vehicle charging can greatly increase
their monthly utility bills, discouraging them from providing
charging to employees or patrons. And for potential owners and
operators of electric transportation technologies — including
fleet operators, trucking companies and individual drivers —
demand charge rates can lead to fuel costs that are greater than
the costs of gasoline or diesel, which eliminates the potential

economic benefit of electrified transportation.
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In October 2019, the California Public Utilities
Commission (CPUC) approved a modified proposal from
PG&E that is designed to address some of the challenges
with demand charges we describe.*® The new rates apply to
smaller workplaces and multifamily dwellings, as well as larger
installations such as those for public fast chargers. With this
rate design, the company is replacing demand charges with
“subscription pricing,” a monthly fee that allows customers to
choose the amount of power based on their charging needs.
For example, a customer will pay a certain price for a 50-kW
connection. If that demand is exceeded during the month,
the customer could pay an overage after a three-month grace
period, but the subscription price does not change. In other
words, the overage does not establish a new demand level (as
would be typical of demand charges) that could automatically
ratchet up a demand charge. Energy usage will be based on
TOU pricing with peak, partial-peak and off-peak rates. PG&E
expects#® this design to result in significant savings over
existing C&I rates, particularly for fast charging and workplace
charging. Importantly, these new rates are not “subsidized”
by other customers, meaning that the rates are designed to
recover the costs to serve the EV customers.

Southern California Edison recently gained approval from
the CPUC for a new tariff design for commercial customers
that eliminates demand charges for the first five years of
the program.>® The charge will be phased back in over the
following five years, as EV adoption is expected to grow.

With higher utilization rates, the per-kWh costs at individual

Figure 5. lllustrative non-coincident peak demand charge
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chargers will decline, making the impact of demand charges
more manageable from the perspective of an individual driver

or commercial business that wishes to offer EV charging.

EV Barriers in Public Charging
Rate Design

Public charging and fleet charging (see text box) via DC
fast charging stations faces similar challenges with respect
to rate design as described above for larger customers.>* In
fact, many DCFC stations are billed on a commercial rate,
and the difficulties that demand charges pose for charging
economics are much more pronounced for these stations.
Most DCFC stations have low overall usage (in total kWhs)
but have significant spikes in demand due to the high-power
delivery nature of the chargers. This means demand charges
can be significant portions of the overall bill for public chargers
— accounting for more than 9o% of costs at some chargers
in California.5* This can make the economics of charging at
these stations very difficult. The new Pacific Gas & Electric
rates described above are expected to generate significant bill
savings for customers using DCFC.

In conclusion, rate design can ensure that the price
signals sent to customers reflect power system needs, and help
utilities manage EV loads. Through lower costs, rate design
can encourage customers to help with integrating variable
energy resources and contributing to grid reliability. Time-
varying rates can be designed to help utilities and customers
take advantage of these opportunities to shift and control load
when it benefits the system. And time-varying rates can refine
and direct price signals, helping grid managers while saving
consumers money. Unless they adopt these kinds of rates,
states are less likely to see investment in EVs and more likely
to require distribution system investment to accommodate

unnecessary costs associated with increasing system peaks.

Questions for PUCs to Consider

1.  What are the underlying conditions (e.g., peaking) on
your electric system throughout different times of day and
across seasons?

2. How do system conditions and resource availability
influence costs to serve at different times of day and across

seasons?
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Smoothing the way for electrifying
public transit fleets

Where demand charges are used to recover costs not
directly associated with dedicated facilities installed to meet
customer demand, it poses significant challenges for the
economics of electrifying public transit fleets. Public transit
fleet chargers face many of the same challenges as public
fast chargers: Demand spikes can be significant due to the
need to charge a large vehicle quickly, but overall utilization
of charging infrastructure may be low (at least in the early
stages). This can make the cost per mile for going electric

prohibitive.

Fleet managers will need to charge buses in a manner
that meets route scheduling needs and may not be able
to schedule charging over longer time periods in order

to reduce demand levels. Helping public transit fleets

to electrify by designing rate structures with low (or no)
demand charges is one way for utilities to encourage
beneficial electrification and build “good” load at the same
time. PG&E’s newly approved EV commercial tariffs are

an example of rate structures that will make a significant
difference for transit operators, bringing the expected

average fuel cost well below that of diesel.

Would rate design pilots be useful in your state in order

to test customer responsiveness to different kinds of price
signals, or is enough already known from pilots in other
states?

Should rate designs be paired with deployment of smart
charging infrastructure to assist customers in responding
to price signals?

Are utilities proposing innovative rate designs that include
time-varying energy charges and the elimination or
reduction of (particularly non-coincident) demand charges
for residential, commercial and industrial classes?

Are proposed rate designs adequate to overcome site

host concerns, encourage EV adoption and achieve state

objectives?
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EV Charging

Summary

»  Because the lack of EVSE availability and limited private sector investment could pose a major barrier to

transportation electrification, states need to examine and resolve issues around utility ownership of EVSE

and cost recovery for investments that encourage the development of infrastructure in various charging

market segments.

«  States define the legal status of EV charging service providers through legislation or administrative action.

o The general trend has been to exempt EV charging service providers from regulatory treatment as a public

utility.

o There are several models of EVSE ownership ranging from typical distribution customer service that requires

greater investment by site hosts, to more extensive utility investment that is included in utility rates.

«  There are various categories of charging service users, including residential; MUD; workplace and commercial;

public; and transit.

«  Each segment has its own characteristics, such as charging power levels, optimal charging times, and degree

of commercial charging market penetration and associated need for utility involvement.

ne of the major challenges to electrifying

transportation is the need to ensure the availability

of sufficient charging infrastructure, also known
as electric vehicle supply equipment, which is illustrated in
Figure 6. Various planning tools are generally available that can
help inform discussions about charging infrastructure. These
include the National Renewable Energy Laboratory’s EVI-
Pro,# University of California, Davis’ Electric Vehicle Planning
Toolkit> and M.]. Bradley & Associates’ Electric Vehicle

Infrastructure Location Identification Tools.5®

Developing an adequate charging system is sometimes
characterized as one part of a chicken-and-egg problem:
There are no EVs because there is no EVSE; or there is
no EVSE because there are no EVs. Another viewpoint,
adopted by researchers at Idaho National Laboratory, is that
public charging infrastructure is not needed everywhere to
enable plug-in electric vehicle adoption. Instead, charging

infrastructure should be focused at homes, workplaces and


https://scripts.betterenergy.org/reports/GPI_DCFC_Analysis_July_2019.pdf
https://scripts.betterenergy.org/reports/GPI_DCFC_Analysis_July_2019.pdf

REGULATORY ASSISTANCE PROJECT

public “hot spots” that serve multiple venues.5”
As part of this policy discussion, states need
to examine and resolve issues around the proper
role of utility investment in EVSE. In exploring
this and other EV charging-related questions,
states have focused on three related topics: the
legal status of charging service providers; the
ownership of EVSE; and the needs of various charging market

segments. We discuss each of these in turn.

Licensing EV Charging Service Providers

EV charging service providers such as Greenlots or EVgo
appear to sell electricity like regulated electric utilities. This
prompts several questions: Should they be treated the same
as utilities or not subject to oversight? Should regulation
be somewhere in the middle, perhaps certifying them like
competitive retail service providers? These are questions for
each state to answer, because utility service requirements are
established and enforced under state authority and pursuant to
state goals and policies.5

The general trend has been to conclude that charging
station owners and operators should not be regulated as
public utilities solely because they charge EVs.59 Kentucky, for
example, recently reached that conclusion, noting that, in states
that have exempted charging service providers, “regulatory
commissions have determined either that an EVCS [electric
vehicle charging station] provides service to a limited, defined
class, and therefore does not provide service to or for the
public, or that an EVCS provides a service where electricity is
incidental to the transaction.”®® PUCs examining this question
should look to the CPUC, the first state regulatory body to
grapple with this question, which found (and whose language
was later codified by the state Legislature): “The ownership,
control, operation, or management of a facility that supplies
electricity to the public only for use to charge light duty plug-in
electric vehicles does not make the corporation or person a
public utility within the meaning of this section solely because
of that ownership, control, operation, or management.”®"

States have defined the legal status of EV charging service
providers through legislation, as is the case, for example, in

Hawaii.®> They have also followed the approach adopted by
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Should EV charging service providers
be treated the same as utilities or not
subject to oversight? Should regulation
be somewhere in the middle?

the state of New York and addressed the question through
administrative action.%

It is worth noting that the Vermont PUC’s initial meetings
included the Vermont Agency of Agriculture, Food and
Markets because of its authority over weights and measures
and potentially over consumer price disclosure and related
information. When using a charger, a customer may know the
difference between a Level 2 and a DCFC, but the customer
may not know its capacity (kWs) or its amperage. Basic
labeling requirements will help a customer know, for example,
whether she is paying $10 for 30 minutes at a DCFC at 50 kWs
or 150 kWs or spending $10 for 2 hours at a Level 2 at 30 amps

Or 40 amps.

EVSE and EVSE Ownership

States have also considered the question of who should
own EVSE. The diagram across the top of Figure 6% illustrates
the basic elements of EVSE. The common elements start
where a utility’s distribution network connects to the property
where an EV charger is located. The distribution line first goes
through a separate transformer, where necessary.% A customer
meter typically follows and connects to a service panel that
joins with an EV charger. The EV charger, in turn, connects to
the vehicle.

The horizontal blue lines along the bottom of Figure 6
illustrate various EVSE ownership models. The top line,
business as usual, demonstrates how utilities typically connect
to their customers, as well as the amount of the infrastructure
that the utility would own and on which it would earn its rate
of return.

The make-ready approach, the second line in Figure 6,
provides some incentive to utilities to build EVSE while
attempting to preserve a role for third-party EVSE providers.

Make-ready builds on the business as usual model and
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Figure 6. Basic elements of electric vehicle supply equipment and models of utility investment
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includes a service panel and any necessary conduit and wiring.
Depending on circumstances, this additional infrastructure
can be significant, e.g., require trenching and repaving.®
Make-ready provides an incentive (including associated return
on investment) to support EV buildout needs by allowing a
limited, additional amount of ownership by the utility.

The way the PSC of Washington, D.C., treated Potomac
Electric Power Co.s 2018 proposal illustrates a typical approach
to make-ready EVSE cost recovery.®” The regulator allows the
company to recover its costs (net of participant and external
funding) through traditional cost recovery methods, rate-
basing its make-ready investments and creating a regulatory
asset for operations and maintenance costs to be amortized
over five years.%

The owner-operator approach, line three in Figure 0,
depicts a model where the utility invests in, owns and gets a
return on all the EVSE — distribution line to charger. Finally,
what is labeled the utility incentive model is an approach
whereby the utility owns the same amount of EVSE that
it would own under the business as usual model, but also

receives a return on the incentives it pays a site host or third

party to build out the remainder of the EVSE.

The Vermont PUC has taken the position that “utilities
are uniquely situated to ensure that EV charging stations are
deployed in underserved areas and that new load from EVs is
incorporated in a safe, reliable, and efficient manner.”® The
PUC notes that, to develop an EV market, the state must over-
come the fact that the “business case for investing in, owning,
and operating public charging infrastructure is not attractive
for private investment alone.””° Following this rationale, if
private investment is less likely, at least in the near term, utility
ownership would be justified.

Other regulatory commissions acknowledged this own-
ership challenge and have attempted to find solutions. The
Washington Utilities and Transportation Commission, for
example, authorized Avista’s ownership of certain EVSE in its
pilot program but recognized that the topic of EVSE ownership
would be revisited post-pilot.” The Massachusetts Depart-
ment of Public Utilities has also considered this question. It
articulated a test for approval of utility EVSE investments that
are part of programs it has approved.’> The test is discussed

further below in the context of MUDs. Essentially, it provides



that, where there is the potential for private investment in
EVSE, a utility need not be the go-to source of investment and
ownership. As states consider this issue, it will be an important
part of commission deliberations.

Apart from the four utility EVSE approaches described
above, ownership can be tied to the term of the utility pilot
program. This approach is illustrated in a recent Xcel pilot
that provides residential customers two options for acquiring
EVSE: one where customers prepay for the smart charger and
another where customers pay for it over time.” In both cases,
Xcel owns the smart chargers during the pilot program. At the
end of the pilot, customers who prepay can “take ownership”
and either revert to their prior rate or move to any new tariff
compatible with their charger. Alternatively, they can replace
or upgrade the charger if a new tariff requires different tech-
nology. Customers who do not prepay are also able to revert to
their prior rate (with Xcel removing the charger) or move to a
new EV tariff and, where necessary, have the charger replaced
or upgraded. Xcel also gives the customers the opportunity to
purchase the charger at a cost that reflects its undepreciated
balance.

It is also important to note that, despite public utili-
ties being in a useful position to invest in EVSE, there are
additional sources of funding that states should recognize.
For example, Volkswagen settlement funding is being used
around the country to make these investments. Washington,
Hawaii, Rhode Island and Vermont were recently praised for
committing “substantial amounts to accelerate electrification,
including electrifying their mass transit systems.”7# In order
to promote the public good, states should consider working in
coordination with utilities and private industry to plan for and
develop EVSE.

Charging Market Segments

In addition to understanding what EVSE is and who can
own it, there are also various “use categories” for EVSE. We
consider several of these market segments here and point
out some of the challenges associated with each category. In
most cases, review and approval of utility charging proposals
requires commissions to balance the desire to promote an EV

market, and to learn how to improve the delivery of electric

transportation services, with the need to make sure that utility
investments neither carry too high a price tag nor discourage
opportunities for competition among market entrants who

could provide charging services.”

Residential Charging

Utility residential charging programs commonly focus
on helping customers install Level 2 chargers. Smart Level 2
chargers, typically 240 volts, by definition are controllable; i.e.,
they allow management of EV charging. While utility program
approvals are based on the consideration of numerous factors,
regulators naturally will be concerned about program costs
compared with the benefits.

In their review of a residential charging proposal, Mary-
land regulators recently approved rebates for the incremental
cost of smart Level 2 chargers versus chargers that aren’t
controllable.”® The Maryland PSC’s determination was based
upon several factors including the incremental cost of a
charging station, and whether its functionality allows for
controlled charging. Determining that the average difference
in price between a smart (controllable and remotely readable)
and non-smart charger is in the $300 range, the commission
concluded that setting the level of the rebate to that amount
would “lower ratepayer impact, ratepayer risk, and customer
cross-subsidization.””” The commission also emphasized
that there is “value in collecting usage data and determining
how load management profiles can be shaped by using smart
chargers.”78

Creatively securing load management benefits is also a
notable aspect of several regulatory approvals of residential
charging proposals. In May 2018, the Minnesota PUC
approved Xcel Energy’s Residential EV Subscription Pilot,
which supplemented an existing off-peak rate for EVs that
required customers to pay for a second meter.” Concern
over low participation prompted a coalition of advocates® to
argue for a modification that allowed for the use of lower-cost
chargers (i.e., wireless-capable EVSE and a customer’s home
wireless network) instead of a second meter, as required by the
existing tariff. The company agreed to the modification and
the PUC approved it, which allowed customers to avoid the

need for a second utility-grade meter — reportedly an outlay



of over $2,000 per meter. Xcel’s report on the status of the
pilot indicates that 96% of the charging occurring under that
pilot has been off-peak, suggesting that the pricing signals are
effective.’” The pilot has been so successful that Xcel has filed
to make it a permanent offering open to all customers. The
request is under PUC review in Docket 19-559.82

The Michigan PSC approved a similar change to an
Indiana Michigan Power Co. residential charging tariff where
customers had the choice of either: (1) paying for their entire
household usage, including EV charging, under a time-of-day
rate; or (2) paying for EV charging under a time-of-day rate
and separately metering and billing all other household usage
under a standard, non-time-of-day rate.® The PSC reached a
similar conclusion as the Minnesota utilities commission in
the Xcel case, allowing for the customer to be charged for its
full residential load as measured by the primary meter, but
then to use data from the separate submeter to reflect the
application of the time-differentiated rates under the compa-

ny’s EV tariff for EV charging.

Multi-Unit Dwelling Charging

One of the many challenges associated with encouraging
EV market development is ensuring access to charging for
people in MUDs. Nationwide, most EV charging across the
country occurs at home. In California, over 30% of dwelling
units are condominiums and apartments. In 2015, these homes,
however, represented less than 5% of home-based charging in
the state.?4

The inability to secure charging for MUD inhabitants
who do not have ready access to EVSE suggests that meeting
this market segment’s charging needs will be difficult in the
absence of policy intervention. Multifamily dwellings and
condo associations often have complex bylaws and rules that
have the effect of restricting EV charging. Utility involvement
in this segment may level the playing field so that individual
EV owners don’t have to go it alone when trying to overcome
these barriers.

In November 2017, the Massachusetts Department of
Public Utilities approved an Eversource plan to deploy Level 2
chargers for public parking areas, workplaces, universities, gov-

ernments and multi-unit dwellings; DCFCs along high-density

Massachusetts criteria
for utility ownership of EVSE

1. Itis part of a program determined to be in the public
interest.

2. It meets a need regarding the advancement of EVs in
the Commonwealth that is not likely to be met by the
competitive EV market.

3. It will not hinder the development of the competitive EV

charging market.

corridors, rest stops and fueling stops; and for community
charging in high density areas in the state. The department
applied its test for determining the suitability of utility owner-
ship of EVSE in these segments. It concluded that, under the
circumstances, the company proposal meets the standards the
commission adopted. It determined that Eversource’s proposal:
“(1) is in the public interest; (2) meets a need regarding the
advancement of EVs in the Commonwealth that is not likely to
be met by the competitive EV market; and (3) does not hinder
the development of the competitive EV charging market.”%s
The Maryland PSC determined that multifamily and
MUD market segments are underserved in part due to limited
off-street parking opportunities, and that meeting those needs
would help promote equity by providing the “access to EVs for
the underserved and low-income communities.”® The PSC
also noted that for a number of reasons, “competitive market
participants have been unsuccessful in meeting demand in the
low-income and MUD segment.”8” The PSC consequently de-
termined that “the inclusion of a MUD-focused offering serves
a public interest by providing equitable access to EV charging
for underserved areas” and would afford the utilities®® “the
opportunity to test whether these incentives can encourage a

broader range of communities to purchase electric vehicles.”

Public and Fleet Charging

As with regulators’ decisions on MUD charging proposals,
implicit in regulators’ decisions about public charging is an
acknowledgment that this nascent market may not be imme-
diately ready to provide a return for private investors and, as a

result, some utility investment is justified.
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In July 2019, the Minnesota PUC approved an Xcel Energy
proposal for fleet charging, authorizing the company to invest
in and maintain charging infrastructure for Metro Transit (the
primary public transportation operator in the Minneapolis-St.
Paul area), the Minnesota Department of Administration and
the city of Minneapolis.?° The program will develop EVSE
under a make-ready approach and support Metro Transit
in its investment in electric buses, and the Department of
Administration and city of Minneapolis in electrifying their
fleets.?” Along with its approval of Xcel Energy’s Metro Transit
fleet charging proposal, the PUC also approved Xcel’s proposal
to invest in, install and maintain make-ready infrastructure for
site hosts and developers of public fast-charging stations along
corridors within the utility’s service territory, as well as for a
network of EV community mobility hubs.92

The commission notes that a central purpose of these
pilots is to “investigate the extent to which socializing the costs
of this EV-related infrastructure will encourage EV adoption,
and to measure the benefit that increased EV adoption pro-
vides to ratepayers.” It adds that “Xcel’s proposal to install,
maintain, and own infrastructure is an essential and necessary
part of these pilots,” reasonable under the circumstances, and
helpful to the commission and stakeholders in evaluating “the
extent to which these investments will benefit the public.”

Emphasizing market immaturity and the need to gather
data on charging behavior, the Maryland PSC approved
limited deployment and utility ownership of EVSE at public
properties (see text box).%4 It approved a limited deployment
of public charging equipment because the commission was
not convinced with the analysis done regarding the number
of charging stations needed. Highlighting the ability to
learn from data gathered at these stations to determine the
effectiveness of these types of programs, the PSC approved
utility ownership and operation of the chargers, but limited
the ownership opportunity to installations located at public
properties.

The Maryland PSC approved pilots for MUDs and for
EVSE on public property but noted a number of reasons why
it was not approving other aspects of the companies’ petitions.
While acknowledging its support for many aspects of the
petition that it reviewed, the PSC wrote that it had to balance
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those elements against other considerations, including:
«  Coordination with the full suite of state programs and
initiatives.
o The appropriate size of an EV charging program.
«  The level of utility involvement.
«  The ratepayer impacts.
o The cost-effectiveness of the program.
«  The overall benefits to all Maryland ratepayers.
«  Unnecessary duplication with other programs.
«  The potential impediments to competition by market
participants.9
The PSC found that the petition’s pilots, as proposed, were
“overly broad and costly to ratepayers.” But it recognized that,
as modified, components of the petition would be informative
and have positive “potential impacts and implications for
the electric distribution grid, including reliability, load
management, improved system efficiency, and whether a wider
expansion of a ratepayer funded EV charging network would
be appropriate in the future.”®
In June 2019, the Nevada PUC approved an electric vehicle
infrastructure demonstration program for Nevada Power.
With this program, the company is allowed to own DCFCs.
It also agrees to, among other things, provide rebates for
public charging in designated highway corridors, and to file
a “demand charge transition tariff” for DCFCs.97 Although
the order is limited in its discussion, it appears that the PUC

Although the Commission has adopted a policy in favor
of competitive markets as an integral part of the State's
electricity landscape ... public charging deployment has yet
to attract sufficient levels of private investment to align with
the State's EV adoption and [greenhouse gas] reduction
goals. Several participants acknowledged during these
proceedings that there are not enough EVs in Maryland to
provide a return on investment for private market partici-
pants. And where private companies have been unable or
unwilling to make initial capital investments in difficult and
underserved areas, utility ownership can help reach these
market segments faster.

Maryland PSC Order 88997, January 2019, p. 63.
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recognized that it is looking at a transition period in which
EVSE deployment has to occur at a fairly rapid pace. The
commission gave the utility two years to put the demonstration
program in place. Furthermore, it required Nevada Power to
deploy Level 2 chargers that support more than one type of

vehicle make, encouraging greater vendor access.

Workplace and Commercial Charging

The ability to plug in while at work may prove to be a
critical piece of the EVSE development challenge.

A 2015 analysis by Idaho National Laboratory shows that
EV owners charge more than 85% of the time at home, but
when they are away from home, they tend “to favor just a few
public charging stations, with workplace stations being most
popular.”3

As with other charging proposals, commission approvals
of those related to workplace charging balance the goals of
grid management and promoting EV adoption through greater
availability of EVSE with the need to protect ratepayers, by
promoting an EV market that is not unnecessarily expensive
but is also welcoming to non-utility players.

The CPUC approved the San Diego Gas & Electric Co.
(SDG&E) “Power Your Drive” program, which authorizes the
development of charging infrastructure at MUDs and work-
places.? The CPUC authorized the company to own the EVSE
it installs. Despite this, SDG&E relies on multiple EV service
providers, and this allows customers some choice of vendor,
service and equipment.’©°©

The CPUC also recognized additional challenges of
securing charging sites in this submarket: “property owners
of prospective MUD and workplace sites will need to consent,
provide an easement, and pay a participation fee.”™! It also
found that getting “sufficient property owners to agree to the
preconditions of siting an EV site installation and associated
EVSE at a MUD or workplace may prove more difficult to
obtain than in theory.”°?

In addition to noting testimony that recognizes specific
barriers associated with serving MUDs and workplaces with
EVSE, regulators also acknowledge that there are potentially
more positive aspects worth considering. They recognized

evidence suggesting that workplaces might want to provide
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“free or reduced fees to charge their employees’ EVs,” and that
workplaces “may want an EV site installation as a symbol of
their environmental consciousness.” 3

For purposes of this program, SDG&E developed an hourly
rate design that is calculated “for each circuit based on projected
demand and communicated to enrolled drivers daily for the
following day.”°4 Like a TOU rate that reflects on- and off-peak
pricing to benefit management of the grid, this rate is also
designed to encourage grid utilization but down to the circuit
level. The company reports that this rate has been effective at
modifying charging behavior in response to pricing incentives.!*s

The CPUC approved Southern California Edison’s
“Charge Ready” Program Pilot to provide charging services to
non-residential, long dwell-time locations (i.e., where EVs are
usually parked for at least four hours) including workplaces.*®

Following a make-ready approach, the company was
authorized to install, own and maintain all related costs for
all distribution infrastructure including any necessary trans-
formers, service lines and meters dedicated to EV charging
equipment deployed under the program.r°7

In its review of this proposal, the CPUC recognized that
EV charging for workplaces could help support the grid and
inform load management and pricing strategies for this sub-
segment of the charging market (see text box).’°8 The CPUC
required Southern California Edison to consider its demand
response pilots and how workplace and other charging
segments (fleet and destination center) would inform load

management strategies.’®?

Load management metrics
suggested by CPUC
Capacity factors for renewable generators.
. Coincidence of customers’ use of preferred resource.
. Customer load factor.
. Curtailment of renewable energy.
. Utilization of EVSE.
. Strategic placement of EVSE, and as applicable the

o O~ W=

associated distributed energy resources, consistent
with the system locational benefit considerations of
Assembly Bill 327 and Rulemaking 14-08-013.



In each of these examples, in addition to considering
specific factors affecting the submarket, utility regulators
reviewing potential charging proposals balance purported
benefits with proposed costs. Commissions must balance the
value of learning how, in specific market contexts, to accom-
modate EVs on the power system and improve the delivery
of electric transportation services against the desire to make
sure that utility investments are neither too high nor produce
barriers to opportunities for competition among potential

market entrants.

Questions for PUCs to Consider

1.  What is the current market penetration of EVs in your
state?

2. What are the projected EV penetration rates in the next
three to five years?
Has your state articulated an EV adoption goal?

4. Do you have data about how and where EV drivers charge,
and is it broken down by market segment?

5. Has your state adopted any policy affecting utility owner-
ship of EVSE?

6. Are any market segments receiving EVSE investment

support, such as Volkswagen settlement money?
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Why Programs Are So Important:
The Consumer Perspective

Summary

REGULATORY ASSISTANCE PROJECT

»  Programs are what customers see; they should be accessible and helpful.

»  Programs benefit from market intelligence and stakeholder input and are successful when they respond

to the interests of all customers.

»  Electric transportation programs can help customers gain control over their transportation energy bills

and empower them to manage their energy usage.

«  Regulators should be able to appreciate the role of utility programs and the effectiveness with which

they deliver services to consumers.

«  Utilities should be expected to report meaningful data to regulators that, in turn, demonstrate the

effectiveness of EV programs.

t a meeting several years ago, ICF International’s

Gene Rodrigues — at that time, senior director of

demand-side management strategy for Southern
California Edison — offered an especially wry comment about
his work to a room full of utility regulators. “Regulators think
that Southern Cal Edison implements efficiency programs,”
he said. “We don’t.” He paused a second, then added, “We sell
efficiency.”

His remarks were not intended simply to catch the audi-
ence’s attention. What he was saying was that selling anything,
even energy efficiency, has little in common with program
implementation. Instead, it is more about people and how they
learn about and understand the product he is selling. This is a
critical distinction.

Up to this point, this paper has explored electric transpor-

tation topics to help utility regulators picture and appreciate a

PUC’s role in — as Rodrigues put it — implementing programs.

The paper has not looked at these issues from the perspective
of consumers, who, after all, are the critical element of getting
EV markets underway.
Appreciating this perspective requires consideration of the
following:
«  What does the buying of an EV look like to someone who
has just become interested in one?
e Who answers all the questions that a would-be EV buyer
might have?

«  To get the most suitable charging arrangement, what are

the different hoops that a buyer must jump though?

«  Are there tax breaks or rebates available to make all of this
less costly?

«  What other obstacles will arise?

« At what point does a buyer risk losing interest because she
lacks clarity about the various steps she needs to take?

«  And at what point might she become discouraged enough
to change her mind about an EV and instead simply
purchase a more traditional vehicle with which she is more
familiar?

These sorts of questions should be raised and answered
for all of the various EV market segments that states expect
utilities to develop.

Because utilities and other third parties already have
expertise and access to customers, regulators should not be
expected to have direct involvement in designing programs
that provide services necessary for an EV market. However,
regulators seeking to ensure broad participation in EV markets
should be able to appreciate the role of utility programs
and the effectiveness with which they deliver services to
consumers. And utilities should be expected to report
meaningful data to regulators that, in turn, demonstrate the
effectiveness of EV programs.'°

PG&E’s EV Charge Network Program is an example of
a company program designed to overcome initial barriers
and meet crucial public interest goals. It focuses on two

market segments in its territory: workplaces and multi-unit



dwellings.”™ The program also includes the goal of deploying
charging in disadvantaged communities. PG&E makes available
EVSE in two ownership formats. The first is a make-ready
approach where the site host owns the EV charging station.
The second approach (limited to 35% of the installations)
allows for a utility-owned turnkey operation applied in the
context of MUDs and disadvantaged communities. The
program design recognizes challenges in these market subsets
— that is, the limitations on the ability of individuals to be site
hosts — and seeks to meet their needs accordingly.

To help in its marketing, PG&E developed a website that
provides information about its programs and content that
is specifically focused to improve customer engagement and
understanding.’ The utility is also required to take feedback
on its marketing, education and outreach through various
approaches. One involves the use of an “interest form” that the
company distributes and retrieves from customers to provide
further outreach and to encourage their participation.

PG&E also uses the feedback it gets through periodic
meetings with a program advisory council composed of
stakeholders from industry, government and nongovernmental
organizations. Regulators furthermore require PG&E to submit
a marketing, education and outreach strategy which provides
regulators with insight into PG&E’s sense of the EV market and
major issues that the company is facing.

There is certainly more to program design than this
short discussion can provide. It is important to recognize that
legislative support and regulatory oversight are key ingredients
of effective utility programs. However, it should be clear that
— in addition to reviewing the economics and engineering
associated with utility proposals — utility regulators will
benefit from looking at utility programs with an eye toward
how they motivate potential customers. Regulators will need
to determine how well the utilities know the market and
submarkets for charging. And utilities should be able to explain
their rationale for promoting EV-related services; for example,
the reasoning behind the level of incentives they propose
to provide to various types of customers. At the very least,
regulators should remember Gene Rodrigues’ observation:

Utilities need to be able to sell these services to customers.

Questions for PUCs to Consider

1. Do your state’s utilities offer, or are they planning to offer,
EV-related programs? If not, why not?

2. Do utility proposals demonstrate an understanding of
the needs of various market segments and the ability to
provide them with EV-related services?

3. Do programs or proposed programs demonstrate how the
utility will motivate customer behavior?

4. Do utility program proposals make use of third parties to
meet the needs of various market segments?

5. Do the programs track data to enable policymakers,
regulators and the utility to refine and improve them to

achieve desired outcomes?
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Key Elements of Utility EV Pilots

Summary

«  Pilot programs are transitional arrangements that allow experimentation under certain time and budget

limitations and provide opportunities for learning and gaining experience that would support scaling up to

more permanent programs.

«  While pilots should incorporate clear and measurable goals, regulators should be willing to depart somewhat

from the traditional cost/benefit standards of review they are accustomed to applying to utility investments.

»  Given the short duration of pilots, regulators may need to require more extensive and frequent data reporting

than they might normally require in order to monitor progress and, where necessary, take corrective action.

o Customer education will be a key to helping consumers realize that their adoption of EVs could be beneficial.

«  DPilot programs should contain agreed-upon provisions for specific next steps.

he collective thinking about how various aspects of
EV markets should develop has evolved significantly
around the country in recent years, but not so much
that a uniform “roadmap” for all states has emerged. While
such a framework, in fact, may never appear, it is still useful
to get a sense of some of the approaches that states taking
their first steps have adopted by reviewing, conditioning and
approving utility EV pilot programs.’ 14
Pilot programs are transitional arrangements that allow
experimentation under certain time and budget limitations
and provide utilities and regulators an opportunity to
test ideas, develop capabilities and gain experience before
committing to typically larger-scale and more permanent
programs. Pilots can be structured to promote both state
and utility goals, including equitable service to all customer
segments. Examples of goals include ensuring economic
and environmental benefits, flexible loads for purposes of
grid management, data transparency, and outreach and
education. A pilot can also be designed to include provisions
for course corrections if necessary, and to scale smoothly into a
permanent program with minimum hurdles and lag time when
it is determined that the time is right.
In this section, we consider a set of topics that could serve
as the start of a checklist for states to use to review EV pilot

proposals.

Incorporating Clear Goals

The first step in reviewing a pilot proposal is to determine
whether it clearly articulates the state’s or utility’s goals and
policies, and whether they are consistent with other relevant
state policies. This review will ensure that affected stakehold-
ers and investors have a good sense of what the state supports
and what the regulator expects.

Promoting transportation goals, for example, is a major
force behind state efforts to develop markets for EVs. Where
states have them, the goals should inform how utilities propose
EV pilot programs. States have used a variety of ways to articu-
late transportation goals, which in turn can drive demand and
be explicitly adopted in utility pilots. The state of Washington,
for example, adopted the goal of getting 50,000 EVs on its
roads by 2020.”5 California adopted aggressive greenhouse gas
reduction goals with the expectation that the transportation
sector would contribute to their achievement, including partic-
ipation in a multistate zero-emission vehicle (ZEV) action plan
and the goal of deploying 1.5 million ZEVs in California by
the year 2025."° California also adopted low-emission vehicle
standards in 1990"7 and has been joined by 10 other states.”™

Regulators can recognize other goals that can constitute
benefits from EVs and EVSE investments. For example, in an
order where it approved a more limited amount of investment

than the utility had proposed, the Missouri commission still



found as a general matter that:
Financial benefits from an EV charging network accrue to
both the utility and the ratepayers. Utilities and ratepayers
benefit economically from the improved utilization of
fixed assets when charging is done in off-peak times. EVs
are considered to be a flexible load that can charge during

periods when demand is low.™

Utilities themselves also adopt goals that can be promoted
in pilot programs. And even if they are not binding on the
state, regulators can use them as a benchmark. Arizona’s
Salt River Project, for example, recently adopted a 2035
sustainability plan in which it commits to supporting “the
enablement of 500,000 electric vehicles” in its service territory
and managing 9o% of EV charging through pricing and
demand-side management and other programs.’° In 2018,
National Grid, with programs in New York, Massachusetts
and Rhode Island, released its Northeast 80x50 Pathway, a
plan that calls for significant shifts in the way it does business
including a “transformation of the transport sector, by
reaching more than 10 million electric vehicles on Northeast
roads (roughly 50% of all vehicles).”* The adoption of goals
naturally informs the achievements of a program. Avista Corp.,
for example, launched a pilot program in 2016 whose goals
included meeting the needs of community transportation
agencies. Avista reports that:

Since implementation, both agencies were able to substan-

tially increase both the volume of transportation services,

as well as operational savings. For example, Transitions for

Women reports transportation cost savings of 54% utilizing

their EV, compared to previous transportation costs."?

Monitoring, Reporting and Data

Because EV adoption is relatively new in many states, there
are circumstances where all concerned — utilities, consumers
and regulators — will have to learn as they go. Also, the limited
time frame of a pilot means that regulators may also need to
get comfortable with requiring more extensive reporting than
they might normally consider for utility programs, particularly
with respect to ensuring transparency and access to data.

Making sure that there is sufficient data to inform regulatory

decisions and consumer choices will be important.’
The need for data and its obvious connection to learning is
underscored by a recent observation by the Michigan PSC:
The experimental nature of these pilots will test tech-
nology innovations, rate design, customer response, and
other factors. Pilot program data and lessons learned will
help position the utilities and the MPSC to make more

informed decisions over the long term.'>4

Citing a lack of information as one of the reasons,
Massachusetts regulators declined to approve a $166.5 million
EV infrastructure development proposal from National Grid.
Regulators indicated that National Grid hadn'’t yet evaluated
the success of an ongoing $25 million charger program,
which the company had characterized as the first phase of its
electrification work."s

Although utility pilots may be limited in size, budget and
term, they should still produce useful data. Research con-
ducted by the International Council on Clean Transportation
in 2017, for example, confirms the connection between EV
uptake and the availability of data. Recognizing that “public
charging infrastructure is a key to growing the electric vehicle
market” and finding no “universal benchmark for a number
of EVs per public charge point,” the organization writes that
“EVSE deployment suffers from ‘fragmentation, inconsistent
data availability, and a lack of consistent standards in most
markets.”2% And it would help market development, they say,
if governments were to require data collection and the use of
open standards for publicly funded projects.

As regulators take their first steps, they will need to decide
what information will be useful in evaluating the success of
utility EV charging proposals. 1dentifying criteria and metrics
— benchmarking them against accepted goals — can help states
track the progress of a utility pilot. Metrics could include:

e Program expenses.

o Charge station deployment (planned and installed).

«  Load profiles, showing when drivers are charging.

«  EV charging electricity rates.

«  Estimates of avoided carbon dioxide emissions.’*
Metrics can be reported in a quarterly or year-to-date

format. They can also identify market segment, such
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as residential, workplace, MUDs and low-income and
disadvantaged communities.’?

In 2017, for example, the Washington utilities commission
approved a pilot for Avista that required submission of quar-
terly reports on program participation levels, expenditures
and revenues for each service offered.”?9 Additionally, Avista is
required to report the DCFC station locations, levels of utiliza-
tion and amount of overall fixed and variable costs recovered
through user payments. All these data help in determining the
success of the program. In a subsequent order, the commission
approved Avista’s request to change to semi-annual report-
ing.3° However, Avista agreed to provide “informal quarterly
updates” to staff and other parties.’

Not only is it important to get performance information
as pilots proceed, but unless that information is available in
time for the regulator to take meaningful corrective action if
necessary, it will not be as useful as it could be. Getting timely
information is an important point that can be illustrated as
follows.

Consider a situation in which the regulator determines
the need to take corrective action with regard to, for example,
a two-year pilot program, but the pilot requires only annual re-
porting. An annual report likely would come to the regulator in
the first or second month of the second year. The earliest that
staff might have a recommendation regarding any program
adjustments would be March of year two. Scheduling a hearing
probably could take at least another month, putting it into
April. For the regulator to reach any conclusions and direct any
corrective actions could take another month or two — sending
the timeline into May or June. And establishing a filing, review
and approval process for compliance with such an order could
take an undetermined amount of time.

The point is that — in the context of a time-limited pilot
— it makes little sense to rely on an annual report as a source
for relevant and actionable information. It would be far more
useful to have key metrics reported more frequently, and in a
simple format.’

In San Diego Gas & Electric’s EV pilot, the CPUC’s report-
ing, monitoring and data collection requirements and rationale
illustrate and provide insight into the topics that regulators

should consider™3 (see text box™34).
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San Diego Gas & Electric’s 2016
EV pilot reporting metrics

« The amount of interest in siting EV site installations at
MUDs and workplaces.

» The number of EV site installations that were approved,
or that are in the pipeline, for deployment.

+ The criteria used in selecting the sites that will host the
EV site installations.

» The number of EV site installations and EV charging
stations that SDG&E has deployed under the approved
alternate vehicle-grid integration (VGI) program terms.

» The rate option that the site hosts have chosen.

+ How the VGI rate-to-host option is being implemented
by the site hosts.

» The usage rates at these EV site installations and
charging stations.

» The timing patterns of EV charging and the degree to
which these times correlate to times of low VGl rates.

» The amount of program funds spent during the quarter,
and the cumulative amount spent.

+ Observable trends or correlations between the num-
ber of EV site installations deployed compared to EV

charging use and growth in the number of EVs.

The CPUC order requires SDG&E to meet with commis-
sion staff every three months to provide updates and relevant
information related to EV charging infrastructure installations.
The order also requires semi-annual reports containing the
information reported in the quarterly check-in meetings, and
a description of any program changes SDG&E implemented
prior to the date of the report. The reports are to be submitted
to the CPUC as well as to relevant service lists. The commis-
sion wrote that the data “will be useful in evaluating SDG&E’s
[vehicle-grid integration] program, to decide if any changes
need to be made, and to help decide whether the VGI pilot pro-
gram should be expanded or if other EV programs should be
launched.”35 Furthermore, it indicated that the data could be
useful in “comparative evaluations of the SDG&E 2016 VG13°
Pilot Program relative to other utilities’ EV infrastructure and

rate programs.”37



In addition to recognizing the value of relevant and
timely data, the CPUC also emphasized that “the format of the
monitoring, data reporting, and collection is crucial,” and that
it is important that it is reported “in a manner that ensures
that the Commission can conduct an analysis of EV charging
technologies that will work in a harmonious manner across the

utilities’ service territories.”38

Customer Education

Reiterating the needs of consumers discussed in the earlier
section on the importance of programs, EV pilots should
promote customer education. Because there are many types
of consumers, education must be strategic and recognize the
needs of various types of customers, including communities,
fleet managers and others.’39

Consumers appear to have a lack of understanding about
EVs, their availability and their suitability as a transportation
option.™° According to a recent AAA survey, “Americans may
not have a solid understanding of electric vehicle performance,
which may be giving consumers pause when it comes to
considering electric for their next purchase.”4!

The Washington utilities commission’s 2017 policy
statement articulates the importance of customer education
and outreach, emphasizing that it is “necessary to drive market
transformation.”* The commission also found that, as long
as the information is not “promotional advertising,” the cost
of which cannot be included in rate base, the costs of educa-
tion and outreach could be included in a company’s cost of
service."3 The Citizens Utility Board in lllinois suggests that
consumer education could include such things as utility-pro-
vided shadow billing to compare projected costs of charging
under different rate plans, a public charge station location
database, and information about available incentives. 44

By way of analogy, when customer choice and energy
efficiency programs were first initiated, multimedia advertising
helped to educate customers. Likewise, EV-related efforts that
take advantage of various media to the extent possible should
be useful. PG&E, for example, has a webpage that explains vari-
ous topics and issues that a new EV consumer in the company’s
territory might want to understand (see text box).™5

Another example, a recently approved PG&E charging

PG&E checklist for buying an electric vehicle
« Consider your driving habits and budget.

» Start your research.

» Study available incentives.

» Check out your options with solar.

» Choose the charging option that suits your needs.

» Decide which rate plan is best for you.

infrastructure program for low- and moderate-income
communities, illustrates the need for properly targeting
customer education. As described by Miles Muller of the
Natural Resources Defense Council, low- and moderate-
income communities face numerous barriers to EV adoption:
“In addition to the upfront cost of purchasing an EV, access to
charging infrastructure and lack of awareness have inhibited
EV adoption in these communities.”4® The PG&E program
provides 2,000 low- and moderate-income households in its
territory incentives to pay the cost of residential EV chargers,
and education to increase customer awareness. The company
also partners with local community-based organizations

— trusted partners — to help educate and inform these
communities about available financial and other incentives.
PG&E’s community-based partners will also gather data that

will support program evaluation.

Pilot Next Steps

As noted at the beginning of this section, pilot programs
are transitional arrangements that allow experimentation
— the obvious emphasis being on starting something new
and seeing how it works. But pilots should not be a recipe for
a bridge to nowhere. Pilots are a transitional arrangement
because they create the conditions for utilities and regulators
to develop capabilities and gain experience that can then
be applied to larger-scale and more permanent programs.
These observations are illustrated by the Minnesota PUC’s
acknowledgment of advocate recommendations and its
directions to Xcel:

Moreover, the Commission agrees with Fresh Energy,

[Minnesota Center for Environmental Advocacy], and the

Sierra Club that Xcel’s first annual report should include



a plan to transition the pilot to a permanent program.
Xcel, understandably, would like to gain experience with

the pilot before moving toward a broader, permanent

service offering. However, the Commission concludes that

one year will give the Company and stakeholders enough
experience with the pilot to inform a discussion about

how to transition to a permanent offering.’+7

Thus, in reviewing a pilot proposal, it is useful for a
regulator to think about the suitability of adopting lessons
learned and implementing a program at full scale smoothly

and without any gap in service. This was the case with Xcel’s

2018 Residential EV Subscription Pilot described earlier in this

paper. Due to its success, in Docket 19-559 Xcel has filed to

make it a permanent offering open to all customers.

Pilot Principles
In our look at the first steps states are taking to review,

condition and approve utility EV pilots, we have derived the

following principles:

«  Coordinate with sister agencies in state government.
Concerted efforts across state government will improve
the chances of successful program development and the
achievement of state goals.

«  Ensure an open and inclusive stakeholder process.
Creating a space for useful discussion and vetting of ideas
will save time, build constituencies and promote support
for policies. This will also ensure the likelihood that all
consumers have equitable access to electricity as a fuel
and the ability to share in the benefits of this new form
of transportation — regardless of consumers’ specific
economic and geographic circumstances.

«  Recognize EV charging load as a resource. Given its
flexibility and cost, EV load can be an economic means
of securing greater grid flexibility and the capability to
accommodate increased amounts of variable energy
resources.

«  Promote cost-effective EV charging. EV programs will
promote confidence and have the best chance of success
and providing public benefits if regulators adopt and

maintain supportive policies.

«  Communicate the benefits and opportunities associat-
ed with flexible EV charging. A well-designed charging
program can benefit customers, utilities and society by
reducing customer energy bills over time, promoting
financially healthy utilities and contributing to other so-
cietal net benefits like carbon reductions and air quality.

«  Bewilling to adapt existing policies. Where necessary,
coordinate utility rules and incentives that promote and
benefit from EV adoption and cost-effective infrastructure
investment including:

o Recognition of the impact of adopting managed
charging as one of the goals of retail rate design,
recognizing that it must be balanced with other
objectives.

o Elimination of rate designs that discourage
managed charging.

o The adoption of rate designs that consider the
unique characteristics of each customer class.

»  Ensure that pilot programs provide for next steps. For
example, adopt specific provisions that facilitate transition

toa larger and more permanent program.

Questions for PUCs to Consider

1. Do utility proposals incorporate and seek to promote
current state goals?

2. Will utility companies provide timely, public and relevant
data so regulators and stakeholders can monitor the status
of ongoing pilots?

3. Can the utility recover non-promotional, education-relat-

ed costs?
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Conclusion

s states take their first steps toward electric

transportation, state agencies are collaborating with

each other and engaging with various stakeholders.
While experience varies, many jurisdictions are encountering

and working through similar early-stage topics such as

managing EV charging, rate design and charging infrastructure
ownership. With improved understanding of many of these
basic questions, state utility commissions will be better
positioned to formulate policy and support strong program

proposals.
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Appendix 1: Arizona Corporation
Commission Stakeholder List

City of Goodyear

City of Phoenix

City of Scottsdale

City of Tempe

City of Yuma

Coconino County
Town of Litchfield Park
Greater Phoenix Economic Council
Salt River Project
Tucson Electric Power
Arizona Public Service
University of Arizona
Arizona State University
Rio Salado College

Northern Arizona University
Michigan Technological University
Sierra Club

Arizona PIRG

Southwest Energy Efficiency Project
Electric Power Research Institute
Sonoran Institute

Grand Canyon Sierra Club

Keep Phoenix Beautiful

Valley Forward

Valley of the Sun Clean Cities
Courtesy Chevrolet

General Motors

Nissan

Ryder Transportation

Electric Auto Association

Alliance of Auto Manufacturers

Arizona Automobile Dealers
Association

SmartPower

Total Transit

Tucson Clean Cities Coalition

Tucson Electric Vehicle Association

Phoenix Electric Auto Association

Aspen Technology

Arizona Homebuilders Association

Capitol Consulting LLC

Verdek EV Solutions
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Argonne National Laboratory reports that plug-in vehicle sales in May

2019 were up by nearly 17% over May 2018, and that hybrid electric

vehicle sales in May were over 14% higher than May 2018 sales. Argonne
National Laboratory. Light duty electric drive vehicles monthly sales updates
[Webpage]. Retrieved from https://www.anl.gov/es/light-duty-electric-
drive-vehicles-monthly-sales-updates. See also Pyper, J. (2019, January

7). U.S. electric vehicle sales increased by 81% in 2018. GreenTech Media.
Retrieved from https://www.greentechmedia.com/articles/read/us-
electric-vehicle-sales-increase-by-81-in-2018. The U.S. EV sales were heavily
influenced by the delivery of the Tesla Model 3.
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See also Loveday, S. (2019, July 3). Monthly plug-in EV sales Scorecard: June
2019. InsideEVs. Retrieved from https://insideevs.com/news/357565/ev-
sales-scorecard-june-2019/

For more information on auto sales, see the Auto Alliance “Advanced
Technology Vehicle Sales Dashboard” that contains month-by-month and
state-by-state data from equipment manufacturers. Retrieved from https://
autoalliance.org/energy-environment/advanced-technology-vehicle-sales-
dashboard/

We note that, while the focus of this paper is on PUC action, many other state
agencies have also developed programs to promote clean transportation. An
example is the California Electric Vehicle Infrastructure Project. See Center
for Sustainable Energy. Building EV infrastructure [ Webpage]. California
Energy Commission. Retrieved from https://calevip.org

See, e.g., Public Utility Commission of Texas. Project #49125: Review of
issues relating to electric vehicles. Retrieved from https://www.puc.texas.
gov/industry/projects/electric/49125/49125.aspx. See also Arizona
Corporation Commission Utilities Division, Docket No. RU-O0000A-18-0284,
memorandum on December 12, 2018 (Arizona Corporation Commission
Staff Policy Statement for Electric Vehicles, Electric Vehicle Infrastructure,
and the Electrification of the Transportation Sector in Arizona). Retrieved
from http://docket.images.azcc.gov/0000194370.pdf

Vermont Public Utility Commission. (2019). Promoting the ownership and
use of electric vehicles in the state of Vermont. Montpelier, VT: Author.
Retrieved from https://puc.vermont.gov/sites/psbnew/files/doc_library/
Electric%20vehicles%20report.pdf

For further discussion, see Farnsworth, D., Shipley, J., Lazar, J., and
Seidman, N. (2018, June). Beneficial electrification: Ensuring electrification
in the public interest, p. 12. Montpelier, VT: Regulatory Assistance Project.
Retrieved from https://www.raponline.org/knowledge-center/beneficial-
electrification-ensuring-electrification-public-interest/

See, for example, the clean vehicle-related work accomplished by Virginia
Clean Cities. See the following sources, all from Virginia Clean Cities: (2019,
October 16). Mid-Atlantic biofuels infrastructure partnership. Retrieved from
http://vacleancities.org/mid-atlantic-biofuels-infrastructure-partnership/;
(2016, February 8). Virginia Clean Cities workplace charging case study 2016.
Retrieved from http://vacleancities.org/vccworkplaceevse/; and (2015,
September 9). Virginia Clean Cities’ DC fast charger deployment project 2014-
15. Retrieved from http://vacleancities.org/virginia-clean-cities-dc-fast-
charger-deployment-project-2014-15/
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Virginia Department of Mines, Minerals and Energy. (2018). The
commonwealth of Virginia's 2018 energy plan. Washington, DC: Meridian
Institute. Retrieved from https://www.governor.virginia.gov/media/
governorvirginiagov/secretary-of-commerce-and-trade/2018-Virginia-
Energy-Plan.pdf

Virginia Division of Energy. 2018 Virginia energy plan [Webpage]. Retrieved
from https://www.dmme.virginia.gov/DE/VirginiaEnergyPlan.shtml

A number of important topics related to ensuring equitable access to the
benefits of electrified transportation are beyond the scope of this paper. For
a discussion of equity, environmental justice and rural transportation needs,
see Farnsworth, D., Shipley, J., Sliger, J., and Lazar, J. (2019). Beneficial
electrification of transportation, pp. 53-58. Montpelier, VT: Regulatory
Assistance Project. Retrieved from https://www.raponline.org/knowledge-
center/beneficial-electrification-of-transportation/

Working Group on Globalization and Trade. (1996, December). Jemez
principles for democratic organizing. Retrieved from https://www.ejnet.org/
ej/jemez.pdf

See, for example, the California Air Resources Board's Clean Vehicle Rebate
Project, which promotes clean-vehicle adoption by providing rebates

for the purchase or lease of zero-emission vehicles, and supports fleet
modernization through financial assistance and other incentives to lower-
income drivers to scrap and replace older, high-polluting cars with zero- or
near-zero-emission cars and take advantage of other transportation options
like vanpools and school buses. Center for Sustainable Energy. Drive clean
and save [Webpage]. California Air Resources Board. Retrieved from https://
cleanvehiclerebate.org/eng

Transportation and Climate Initiative. About us [Webpage]. Retrieved from
https://www.transportationandclimate.org/content/about-us

Transportation and Climate Initiative. (2019, October 1). Framework
for a draft regional policy proposal, p. 1. Retrieved from https://
www.transportationandclimate.org/sites/default/files/TClI-
Framework_10-01-2019.pdf

Arizona Corporation Commission Utilities Division, 2018.

The Maryland Public Service Commission initiated a proceeding “titled
Public Conference 44 (PC44) to launch a targeted review of electric
distribution systems in Maryland. This proceeding builds on two Commission
technical conferences held recently that examined rate-related issues
affecting the deployment of distributed energy resources (such as solar) and
electric vehicles.” Public Service Commission of Maryland. Transforming
Maryland'’s electric grid (PC44) [Webpage]. Retrieved from https://www.psc.
state.md.us/transforming-marylands-electric-grid-pc44/

Public Service Commission of Maryland, Case No. 9478, Order No. 88997 on
January 14, 2019, pp. 5-6. Retrieved from https://webapp.psc.state.md.us/

newlntranet/Casenum/NewIndex3_VOpenFile.cfm?FilePath=//Coldfusion/
Casenum/9400-9499/9478/\109.pdf

To date, public charging infrastructure development in the United States
has been supported by federal, state and local programs and funding.
Volkswagen, under a settlement with the U.S. Environmental Protection
Agency, will invest $2 billion in charging infrastructure over 10 years. Trust
funds were developed in a settlement with the Environmental Protection
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In using the term “peak demand” in this paper, we adopt the U.S. Energy
Information Administration's basic definition: “The maximum load during
a specified period of time.” Retrieved from www.eia.gov/tools/glossary/
index.php. The authors of arecent Lawrence Berkeley National Laboratory
analysis note that “there are differences in how utilities and independent
system operators (ISOs)/regional transmission organizations (RTOs)
define peak demand,” and “report reductions in peak demand due to
electricity efficiency programs ...” These authors argue that it would be
useful for states, utilities and efficiency program administrators to develop
more consistent methods to report peak demand to “determine the peak
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achieving peak savings from efficiency compared to alternative resource
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three ($0.013/kWh to $0.039/kWh). These cost reductions appear to be a
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capital cost of other resources.
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