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EV and heat pump adop�on are increasing rapidly across the country due to numerous municipal, state, and 
federal policies, as well as changing consumer preferences.i,ii  Not only do EVs and heat pumps emit less carbon and 
fewer air pollutants, but they are also 
much more efficient than their fossil fuel 
alterna�ves and therefore can reduce 
total energy costs for households and 
businesses. 

Synapse assessed the impact of EVs and 
building electrifica�on on residen�al and 
commercial electric rates from 2025 
through 2035 in Colorado. 1 Despite the 
addi�onal electricity system costs 
associated with electrifica�on, we find 
that in the next 11 years, transporta�on 

1 Due to the wide varia�on in industrial customer types and associated industrial electrifica�on, we excluded the industrial class from this analysis.
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Transporta�on and building electrifica�on will generate roughly $3.3 billion more in u�lity revenues 
than costs over the next 11 years, pu�ng downward pressure on electric rates to the benefit of all 
u�lity customers.

Electrifica�on allows fixed electric u�lity system costs to be spread out over a higher volume of sales, 
and as electric u�li�es see more electric vehicles (EV) and heat pumps added to service territories, 
their annual sales of kilowa�-hours increase accordingly, reducing the price per kilowa�-hour.

Cumula�vely, light-duty vehicles are expected to yield $445 million more in revenues than costs over 
11 years.

For residen�al buildings, the cumula�ve 11-year revenues are $1.4 billion more than their associated 
costs.

Colorado customers that electrify will likely see savings on their total energy spending (while they 
will spend more on electricity, they will typically spend less on gasoline and hea�ng fuel). Even 
customers who do not electrify will see lower electric bills than they otherwise would have as a 
result of electrifica�on pu�ng downward pressure on rates.

How Will Future Electric Vehicle 
Adoption and Building Electrification 
Affect Electric Rates? 

Future vehicle and 
building electrifica�on 
in Colorado can put 
downward pressure 
on electric rates, 
benefi�ng electric 
customers

STATE: COLORADO

Figure 1. Cumula�ve revenues and net costs from building electrifica�on and EVs, 2025-2035
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and building electrifica�on will generate roughly $3.3 billion2 more in u�lity revenues than costs (Figure 1), benefi�ng 
both electric u�li�es and their customers.3

  How Might Electrification Affect Electric Rates in Colorado?

As more households and businesses purchase EVs and transi�on to electric heat pumps, electricity system costs will 
increase to serve that new load. Specifically, Colorado u�li�es will need to provide electricity for EV chargers and heat 
pumps; therefore, they’ll need to build more genera�ng capacity, such as renewable energy facili�es, to meet that new 
load.4 The system may need new or upgraded transmission lines to move electricity from the point of genera�on to 
where more electricity is needed.5 The distribu�on grid may also need upgrades or expansions to con�nue reliably 
serving growing demand, which may require addi�onal investments for higher capacity power lines, transformers, and 
substa�ons.6

Although system costs increase with electrifica�on, so do electric u�lity revenues. As the electric u�lity sees more EVs 
and heat pumps added to its service territory, its annual sales increase accordingly (Figure 2). As sales grow, the electric 
u�lity can collect more money from its total base of customers. 

Notes: Load forecasts sourced from LBNL’s Cambium 2023’s high electrifica�on scenario,iii and the sector 
breakdown is sourced from LBNL’s Electrifica�on Futures Study.iv

2 The total cumula�ve net revenue for Colorado due to new electrifica�on is roughly 4.6% of cumula�ve total residen�al and commercial revenue requirements. As 
a result, residen�al and commercial rates remain essen�ally unchanged.

3 Rela�ve to a scenario without electrifica�on. Presented in real dollar terms, controlling for infla�on.

4 We applied marginal energy and capacity costs to load forecasts, both sourced from Na�onal Renewable Energy Laboratory (NREL)’s Cambium 2023 data sets 
(“high demand growth” and “reference demand growth” scenarios). The difference in energy and capacity costs between the “high demand growth” and “reference 
demand growth” represent incremental costs.
5 We applied avoided transmission costs used for demand response and energy efficiency cost-effec�veness tests in a cross-sec�on of states to the Cambium 2023 
“high demand growth” and “reference demand growth” load forecast. The difference in transmission costs between the “high demand growth” and “reference 
demand growth” represents incremental costs.

6 We applied avoided distribu�on costs used for demand response and energy efficiency cost-effec�veness tests in a cross-sec�on of states to the Cambium 2023 
“high demand growth” and “reference demand growth” load forecast. The difference in distribu�on costs between the “high demand growth” and “reference 
demand growth” represents incremental costs. The true distribu�on system upgrade costs are highly loca�on-dependent and depend on the capacity of each piece 
of shared equipment, the exis�ng load using that equipment, and the specific quali�es of new load.

Figure 2. Future electricity 
consump�on, from 2025 to 
2035, in Colorado
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If the u�lity system costs associated with electrifica�on are 
greater than the associated revenues, electric customers 
could end up paying more for their electricity—even those 
who do not own EVs or who have not electrified their 
homes or businesses. Conversely, if the u�lity revenues 
exceed the system costs, then electrifica�on will exert 
downward pressure on electricity rates, benefi�ng electric 
customers. Previous Synapse studiesv have found that 
historical EV adop�on has put downward pressure on 
electricity rates for both EV owners and non-owners alike. 
Electrifica�on allows fixed electric u�lity system costs to be 
spread out over a higher volume of sales.

Generally speaking, u�lity revenues associated with new 
electrifica�on load are higher than the u�lity costs the new 
load is imposing. A u�lity’s revenues are driven by its retail 
rates, which are typically based on embedded historical 
costs or the average costs for the u�lity to serve its 
customers. On the other side of the ledger, the u�lity costs 
are driven by marginal costs, which is the incremental cost 
of one addi�onal unit of energy delivered. Average costs 
(used to set rates and drive revenues) are usually higher 
than marginal costs (which drive total actual cost to serve 
new load), meaning that revenues associated with new 
electrifica�on are typically higher than the associated 
costs.

Light-Duty Vehicle Electrifica�on
In each year of our study period, the es�mated u�lity 
revenues from future light-duty EV adop�on exceed the 
associated incremental electricity system costs, pu�ng 
downward pressure on rates. Cumula�vely, light-duty EVs 
yielded $445 million in net revenue over 11 years.  

Distribu�on costs, transmission costs, and capacity costs 
are all driven by increases in demand. In Colorado, these 
demand-driven costs represent a li�le over 80 percent of 
total incremental costs associated with light-duty EVs. 
Energy costs are also most expensive during peak periods 
when unmanaged EVs typically charge. Luckily, light-duty 
EVs are a flexible resource; EV charging can be shi�ed away 
from peak periods in most cases.  In fact, encouraging 
managed charging, such as through �me-of-use (TOU) 
rates, can reduce demand during system peak load from 
light-duty EVs anywhere from 30vi to 70vii percent.  
Although not modeled here, implemen�ng TOU or other 

managed charging programs can reduce demand during 
peak periods and encourage off-peak energy usage, 
decreasing the total grid costs associated with EVs and 
further increasing net revenue and downward pressure on 
rates. 

Residen�al Building Electrifica�on
For residen�al buildings, the revenues from electrifica�on 
exceed total incremental electricity system costs in most of 
the years of our study,  yielding a net revenue of $1.4 
billion. Importantly, the cumula�ve 11-year revenues are 
greater than their associated costs by almost six-fold. This 
means that the electrifica�on of residen�al buildings in 
Colorado is predicted to exert downward pressure on 
electric rates, especially in the medium and long term. 
Although home energy demand is less flexible compared to 
EVs, there are many electric appliances such as water 
heaters, dishwashers, and dryers that can be shi�ed to off-
peak periods to reduce demand-related costs associated 
with building electrifica�on. 

In the short term in Colorado, the conversion of older air 
condi�oning units and electric resistance heaters to more 
efficient heat pumps acts as an energy efficiency measure, 
reducing total energy consump�on and peak demand from 
residen�al buildings. This means that residen�al electric 
customers switching from older electric appliances to more 
efficient heat pumps will see savings on their electric bills. 
While electric u�li�es’ revenues decrease in the short term 
because of fewer electricity sales, their costs also decrease 
from reduc�ons to peak demand and total energy 
consump�on. Specifically, as peak demand decreases, 
there is more available capacity on the distribu�on and 
bulk power system grid to accommodate more 
electrifica�on, such as from EVs. By the beginning of the 
next decade, heat pump adop�on will accelerate, and 
electric u�lity revenues associated with residen�al 
buildings will grow faster than the costs to serve that new 
electric load. Overall, building electrifica�on will put 
downward pressure on electric rates in Colorado.7

Commercial Building and Transporta�on Electrifica�on
The impact on electric u�lity rates from commercial 
electrifica�on is similar to that of residen�al electrifica�on. 
There is an 11-year cumula�ve net posi�ve revenue of 
roughly $1.5 billion associated with commercial building 

7 Demand flexibility was not considered in this analysis.
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and vehicle electrifica�on. Medium- and heavy-duty EVs are generally considered less flexible compared to light-duty EVs, 
as fleet owners o�en have opera�onal constraints that must be met (e.g., scheduled cargo deliveries). However, on 
average, many medium- and heavy-duty vehicles, such as buses and large tractor-trailers, tend to charge during off-peak 
periods. This keeps incremental distribu�on costs lower compared to their light-duty counterpartsviii and improves their 
beneficial impact on electric rates by using spare capacity on the grid.

How Do Electric Customers Benefit from Electrification?

When revenues from new electrifica�on load exceed the costs incurred to serve that load, as we predict will happen in 
Colorado (Figure 3), electric rates may be reduced rela�ve to what they would have been without electrifica�on.

For regulated u�li�es, rates are designed to recover the u�lity’s costs to provide reliable service, plus an allowed rate of 
return. Rates are typically set based on a set quan�ty of electricity sales (as determined in the test year of a rate case). 
Under this approach, u�li�es may collect more revenue between rate cases if electricity sales grow (from electrifica�on 
or other factors), or they may under-collect revenue if electricity sales are lower than expected. In jurisdic�ons, such as 
Colorado, over-collected revenues can be returned to ratepayers through a decoupling mechanism.ix Otherwise, 
addi�onal revenue from greater electricity sales could be used to offset addi�onal u�lity costs that would otherwise 
require the u�lity to file a rate case sooner, resul�ng in a benefit to customers. In this case, once a rate case is filed and 
the higher load from electrifica�on is used to set new electric rates, customers realize the benefits from spreading the 
u�lity’s fixed costs over greater sales. 

We es�mate that residen�al and commercial electric rates will remain rela�vely flat as a result of electrifica�on through 
2035. This means Colorado can realize the many benefits of electrifica�on, such as reduced air pollu�on and greenhouse 
gas emissions, without any nega�ve economic impact to electric customers, including customers without EVs or heat 
pumps. Customers that do electrify will likely see savings on their total energy spending, as EVs and heat pump space and 
water heaters are substan�ally more efficient than their fossil fuel alterna�ves. Electrifica�on of Colorado’s buildings and 
transporta�on system serves as a win-win for electric u�li�es and their customers. 

Figure 3. Total net 
revenue
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