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 Na�onal Update
Electric vehicles (EVs) offer a key opportunity to reduce harmful 
emissions and save consumers money at the same �me. EVs are 
responsible for far fewer greenhouse gases and local air 
pollutants than conven�onal vehicles and become cleaner as 
more renewable electricity is added to the grid. In addi�on, EVs 
are generally much cheaper to operate than conven�onal 
vehicles.

The number of EVs on the road are rapidly growing and 
increasing in share among light-duty vehicles. By the end of 
2022, more than 3.2 million EVs had been sold in the US alone. 
Federal, state, municipal and industry ac�on to incen�vize and 
increase the adop�on of EVs promise to accelerate this 
transi�on. The new electricity load and flexible demand 
represented by these vehicles has major implica�ons for our 
future energy system and could increase total electricity use by 
25 percent. By charging during hours of the day when there is 
least demand on the grid, however, the electric vehicle 
transi�on could reduce electric rates for everyone.

Evalua�ng the impact of electric vehicles on the road today can 
help us understand their effect on the grid and how they might 
shape the power system in the future. Accordingly, this analysis 
examines costs and revenues associated with EVs between 2011 
and 2021 across the United States. We observe that over the 
last 11 years, EV drivers across the United States have 
contributed approximately $3.12 billion more than their 
associated costs, driving rates down for all customers. When 
we also include u�lity expenditures for EV programs, EV 
owners have contributed approximately $2.44 billion more in 
revenues than in costs.

How Are EVs Affec�ng Electricity Rates?

Recent growth in EV adop�on has raised the ques�on of how 
EVs affect the electricity rates paid by all households, including 
those that do not own EVs. This is an important equity ques�on 
that should be analyzed when determining the role that electric 
u�li�es should play in suppor�ng the transi�on to EVs. 

Answering this ques�on requires comparing electric u�lity 
revenues from EV charging with u�lity costs associated with 
serving EV load. If the u�lity revenues from EVs exceed the 
u�lity system costs, then EV adop�on can reduce electricity 
rates for all customers. Conversely, if the costs are greater than 
the revenues, non-EV owners could end up paying more for 
their electricity. This effect holds true even for u�li�es without 
revenue decoupling. Addi�onal revenue will be accounted for in 
subsequent rate cases, and even during the �me between rate 
cases, the revenue from EVs may be used to offset higher costs 
in other areas, delaying the need for a rate increase for u�li�es 
without decoupling.

Mul�ple prospec�ve studies have forecasted that u�lity 
revenues will exceed costs with future electrifica�on.  However, 
to address this ques�on using real-world data, Synapse 
evaluated the u�lity system revenues and costs associated with 
EVs purchased within the last decade across the United States. 
Specifically, this analysis tracks revenues and costs associated 
with over 2 million ba�ery electric and plug-in hybrid EVs sold 
between 2011 and 2021.

We analyzed the electricity rates that EV owners pay compared 
to the marginal cost of providing that electricity (genera�on, 
transmission, and distribu�on costs) plus the expenditures 
associated with u�lity EV programs. We gathered cost and rate 
data from across the country to inform this analysis, including 
from RTOs, the Federal Energy Regulatory Commission, filed 
tariffs, and published marginal cost values. While managed 
charging and �me-of-use (“TOU”) tariffs are becoming the norm 
across the country, we assume for the purposes of this analysis 
that most EVs are charging according to a non-managed shape, 
based on load curves developed by the U.S. Department of 
Energy., We also use a database of EV program expenditures, 
assuming that these investments will be paid off over 10 years. 
For California, where over 40 percent of the country’s EVs are 
located, we used hourly marginal costs based on the California 
Public U�li�es Commission (“CPUC”)’s Avoided Cost Calculator 
and load curves from the CPUC’s Load Research Reports.
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 Tracking EV Adop�on Across the 50 States

In 2011, which was the first year of our analysis, just 16,000 EVs 
were on the road na�onwide. By 2021, the number of EVs has 
surpassed 2 million – over a 100-fold increase from 2011. Figure 
1 shows cumula�ve EV sales by region in the United States. 

Figure 1. Cumula�ve EV sales in the United States, 2011-2021, by region

The Western region, anchored by California which counted over 
1 million EVs in 2021, far outpaces the other regions of the US. 
Nevertheless, EV adop�on rates are accelera�ng na�onwide, 
with BloombergNEF predic�ng that EV sales will represent more 
than half of all car sales by 2030.

 EV Charging Pa�erns and Time-of-Use    
Charging

EVs pull their energy from the electricity grid, but the �me of 
day that the charging occurs defines the cost and carbon 
content of its power and the impacts on the grid overall. If 
vehicles charge when demand is already high and electricity is 

the most expensive, EV could exacerbate grid impacts and costs. 
If they can take advantage of low overnight demand or plen�ful 
solar power in the a�ernoon, however, they can improve the 
economic and environmental performance of the power system 
overall.

For this analysis, we assume the majority of EVs are charged at 
home and mostly in the early evening at the end of the 
workday. This hourly use pa�ern was developed by the U.S. 
Department of Energy (“DOE”) and corresponds with real-world 
data, represen�ng charging pa�erns of EVs not taking service 
on �me-of-use rates (which represents the vast majority of EVs 
on the road).

Time-of-use tariffs affect the costs that consumers pay 
depending on when they use electricity and can incen�vize 
consumers to use electricity when it is least expensive for 
everyone (i.e. when there is less overall demand on the grid). 
We can already see the impact this has on EV charging based on 
data reported by California’s largest investor-owned u�li�es. 
Figure 2, below, shows the average daily charging curve for EVs 
on �me-of-use (TOU) tariffs in California alongside DOE’s 
na�onal average charging curves for EV owners not on TOU 
rates. The grey bars represent the number of states whose 
electric grid peaks in each corresponding hour, when electricity 
is most expensive.

As Figure 2 shows, the price signals provided by the �me-of-use 
tariff, combined with EV technology that allows for managed 
charging, shi�s typical EV charging from �mes of peak use to 
overnight periods, when demand is typically low. These shi�s 
reduce costs to EV owners and operators for charging their 
vehicles, while also more efficiently using electricity 
infrastructure and reducing costs for everyone.
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Figure 2. Typical EV charging 
curve versus the California 
TOU average EV charging 
curve, with the distribu�on of 
all states’ average system 
peak hour.
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EV-specific or general TOU rates are less well subscribed outside of California. However, TOU rates, especially rates designed 
specifically for EVs, are beneficial for both u�li�es and customers. Since they can shi� the majority of charging away from peak 
periods, they can help reduce the costs of upgrading the grid while also increasing u�lity revenues, thereby helping to put 
downward pressure on rates for all. These types of rates will become especially important as the number of EVs on the roads 
across the country will increase in the coming years. 

 How does EV charging impact overall electricity rates?

By comparing the revenues generated by EV charging to the u�lity’s marginal cost to serve these EVs, we can construct a picture 
of whether EVs are crea�ng more revenues than costs (driving costs for everyone down) or crea�ng more costs than revenues 
(driving costs for everyone up).

The results of our analysis indicate that, across all regions in the United States, EVs have increased u�lity revenues more than 
they have increased u�lity costs, leading to downward pressure on electric rates for EV-owners and non-EV owners alike.
Between 2011 and 2021, we es�mate that EV drivers across the country have contributed $3.12 billion more in revenues than 
associated costs, cumula�vely over the study period (in 2021 dollars). Figure 3 shows the extent to which revenues from EVs 
outweigh the genera�on, transmission, and distribu�on costs for the period 2011-2021. 

When also considering u�lity expenditures on EV programs, revenues from EVs outweigh costs by $2.44 billion, cumula�vely over 
the study period (in 2021 dollars) (Figure 4).

Figure 5 shows revenues versus costs by US region. The Western region—anchored by California, which has the most EVs by far of 
any state—drives over two thirds of revenues and costs. Revenues outpace costs in every region.

Figure 3. Total 
costs versus 
total revenues 
of EV charging 
across the 
United States 
per year from 
2011-2021.

Figure 4. Total 
costs, plus EV 
program 
expenditures, 
versus total 
revenues of EV 
charging across 
the United States 
per year from 
2011-2021.
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Once again, when also accoun�ng for EV program spending,  revenues exceed costs in every region (Figure 6).

As can be seen in Figure 7, the number of EVs is strongly correlated with the cumula�ve net rate impact (revenues minus costs).

In other words, as the number of EVs increases, the total net rate impact also increases. This is the case in every state across the 
country (Figure 8).
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Figure 5. Cumula�ve total 
costs versus total 
revenues of EV charging 
across the United States 
from 2011-2021. 

Figure 6. Cumula�ve total 
costs, plus EV program 
expenditures, versus total 
revenues of EV charging 
across the United States 
from 2011-2021.

Figure 7. Correla�on between the 
number of EVs and the cumula�ve net 
rate impact, with each dot represen�ng 
a state.23
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A key reason why revenues from EVs outweigh the costs is that 
EV customers — par�cularly those on TOU rates — tend to 
charge during off-peak hours. By charging during off-peak 
hours, EVs impose minimal addi�onal costs on the grid and 
help to u�lize resources more efficiently. In fact, a report 
published in 2019 by Lawrence Berkeley Na�onal Laboratory, 
PG&E, and the Natural Resources Defense Council shows that 
shi�ing EV charging to off-peak �mes could allow the grid to 
accommodate all homes having EVs without upgrading most 
parts of the distribu�on system.24

 Revenues from EVs Can Help Fund EV 
 Charging Infrastructure 

As electric vehicle adop�on accelerates across the country, 
u�li�es are implemen�ng programs to expand charging 
infrastructure and help accelerate electrifica�on. These 
investments both support EVs that exists today and help 
reduce barriers to future EV adop�on.

U�lity investments in EV programs varies considerably by state, 
with some inves�ng $1,000 per EV while others have not 
commi�ed to any EV program spending. Our analysis shows 
however, that on a regional and na�onal basis, revenues 
created by EV charging support both the costs to serve energy 
and public EV investments to date. 

 EVs Can Con�nue to Put Downward  
Pressure on Rates

EVs can provide substan�al emissions reduc�ons while also 
helping to reduce electricity rates for all customers by using the 
system more efficiently. U�li�es can play an important role in 
ensuring that EVs benefit both EV drivers and non-EV drivers 
alike by encouraging EV customers to enroll in TOU rates and 
charge during off peak periods. In addi�on, u�lity investments 
that facilitate the deployment of charging infrastructure can 
accelerate the EV market, growing the poten�al benefits from 
widespread EV adop�on.  

If implemented carefully, u�lity-funded investments can deliver 
benefits to all u�lity customers in excess of their costs. Our 
analysis indicates that EV adop�on in the US has already 
resulted in more electricity revenues than costs, and future 
growth in the EV market will lead to further increases in u�lity 
revenues. Implemen�ng TOU rates and targeted investments in 
charging infrastructure can accelerate EV adop�on, reducing 
u�lity bill costs and harmful emissions for EV and non-EV 
owners alike.
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