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The U.S. economy has been electrifying ever 
since Thomas Edison built the first electric 
generating plant in 1882 on Pearl Street in New 
York City. Two key benefits of using electricity 
have driven this ongoing change. First, for many 
applications (e.g., refrigerators versus iceboxes, 
washing machines versus washboards, incandes-
cent lightbulbs versus candles), electricity 
provides operationally superior ways to perform 
a task, compared with a nonelectric process or 
machine. Second, many more applications (e.g., 
motors, computers, televisions, MRI machines, 
lasers) are possible only because of electricity. The 
unfolding of where, how much, and how fast both 
phenomena occur has driven the long march of 
electrification.

Despite this inexorable growth, many federal 
and state policymakers believe that mandates are 
needed to electrify almost everything, and rapidly. 
For example, many states have adopted Califor-
nia’s “Advanced Clean Car” rules, which mandate 
that by 2035, all new cars and light trucks sold 
be electric. Building rules, such as New York 
City’s Local Law 97, which requires all multiunit 
residential buildings greater than 25,000 square 
feet to replace existing gas- and oil-fired boilers 
with electric heat pumps, have also proliferated.

At the same time, many states have enacted 
legislation to mandate that electric utilities 

produce electricity solely using zero-emissions 
resources such as wind and solar power. Some of 
these mandates will take force as early as 2030.

Regardless of these policies’ putative merits, 
all share what should be an uncontroversial trait: 
they require sufficient supplies of power and the 
supporting infrastructure to deliver it (transmis-
sion lines, transformers, neighborhood poles and 
wires, etc.) to ensure that the electricity required 
will be reliable and affordable.

Yet, at the behest of regulators and politi-
cians, utility companies are increasingly ignoring 
this reality and instead focusing on policies that 
emphasize rationing, primarily through higher 
prices, but also via restrictions on consumers’ 
access to electricity. In other words, rather than 
designing an electric system to meet customers’ 
requirements, utilities are focused on constrain-
ing customers’ access to electricity and trying to 
accommodate growth in demand mainly by using 
existing electrical power systems.

Meanwhile, retail electric rates are increasing, 
and at an increasing pace, even though wholesale 
electric prices remain low or moderate. In Califor-
nia, for example, between the second quarter of 
2020 and the second quarter of 2024, the average 
residential electricity prices increased 73%, from 
19.5 cents/kWh to 33.8 cents/kWh. Over this 
same four-year period, the average price paid 
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by commercial customers increased 43% and 52% for 
industrial customers. And that followed price increases 
that had already taken place from 2010 and 2020 of more 
than 30% in all categories.

These increases in average prices do not tell the full 
story of how customers have been adversely affected. 
California’s major electric utilities (and many others) 
have instituted time-of-use (TOU) pricing, which 
charges—i.e., penalizes—consumers with higher rates 
when electricity demand peaks, in order to encourage 
consumers to reduce electricity usage. For example, in 
the summer of 2024, San Diego Gas & Electric charged 
residential customers 56.1 cents/kWh between the 
hours of 4 p.m. and 9 p.m. On “Reduce Your Use Event” 
days, which the company can declare 18 times per year, it 
charges residential customers $1.16/kWh during these 
same hours. Running a typical home air conditioner 
would cost a residential customer over $17 for those 
five hours. Residential customers of Southern Califor-
nia Edison face even higher peak TOU rates: as much as 
75 cents/kWh. These rates are prohibitively expensive 
for lower-income customers, especially those who live 
inland where summer temperatures often exceed 100 
degrees.

Besides TOU pricing, utilities are introducing direct 
controls to reduce electricity consumption. These 
controls enable utilities to remotely prevent the use of 
electric vehicle chargers from operating at all in the early 
evening, or to shut off air conditioners or water heaters.

At the same time as all of the above, the overall 
reliability of electric systems is decreasing. even 
when major events such as hurricanes or wildfires are 
excluded. For example, over the last decade, the amount 
of time California’s Pacific Gas & Electric customers have 
been blacked out has doubled. Despite unaffordable TOU 
prices for many consumers and decreasing reliability, a 
dozen states are following California’s model for electric-
ity planning; more are being urged to do so.

Rather than responding to policy directives requiring 
consumers to increase their reliance on electricity by 
ensuring adequate supplies, adequate infrastructure, 
and affordable prices, utilities are responding—again, 
often at the insistence of regulators and politicians—by 
“managing,” that is, by restricting, consumers’ access to 
the electricity they are being forced to rely on.

The justifications for this approach are embedded in 
utility planning methods, which focus on “least-cost” 
strategies to meet growing electricity demand. But least 
cost is not the same as maximum value. While pursuing 
efforts to reduce the need for new infrastructure and new 
supplies, utilities and regulators are ignoring costs borne 
by consumers: direct costs that punish consumption; 
and indirect costs that force consumers to adjust their 
behavior, or that depress economic growth. Ironical-
ly, the so-called least-cost approach to utility planning 
is antithetical to claims by advocates that more electri-
fication is good for the economy, consumers, and the 
environment.

The eagerness to accelerate electrification is driven by 
aspirations to reduce carbon dioxide emissions. But by 
making emissions reductions the monomaniacal focus 
of utility planning, policymakers are ignoring the sine 
qua non of utility planning of the last decade, i.e., that 
electricity needs to be affordable and available when 
consumers need it. Thus policymakers are impeding 
society’s ability to capture the value of increasing 
electrification.

If policymakers want to meet the dual goals of greater 
electrification and reducing growth in carbon dioxide 
emissions, the rational policy framework would be to 
end mandatory electrification efforts; to end punishing 
electric pricing regimes; to end policies that restrict 
consumers’ ability to use electricity when they want it; 
and to end subsidies and mandates for intermittent wind 
and solar power, which are destabilizing electric grids. 
Instead, the use of natural gas and nuclear power should 
be emphasized to minimize carbon dioxide emissions, 
which will do so at a far lower cost.
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Introduction
The ongoing electrification of the U.S. economy over 

the past 140 years has been driven by two key benefits of 
using kilowatt-hours to power machines or processes: 
in many applications, electricity offers operationally 
superior, and thus more economical, ways to perform a 
task, compared with a nonelectric process or machine; 
and in many more applications, the device or process is 
possible only with the use of electricity. The unfolding of 
where, how much, and how fast both phenomena occur 
has driven the long march of electrification.

Between 1920 and 2023, net electricity consumption 
increased 80-fold, from about 50 terawatt-hours (TWh) 
in 1920 to about 4,000 TWh in 2023.1 Over that same 
period, total primary energy consumption increased 
about fourfold, from about 15 trillion Btus (TBtus) to 
over 60 TBtus.2 (One British thermal unit [Btu] is defined 
as the amount of energy needed to raise the tempera-
ture of one pound of water by one degree Fahrenheit.) 
Primary energy (the total amount of energy input) used 

to produce electricity peaked in 2007, at which point 
the energy consumed for electric power generation was 
greater than what the entire nation used for all other 
purposes in 1950 (Figure 1).

Despite the increasing reliance on electricity, many 
federal and state policymakers believe that mandates 
are needed to more rapidly electrify nearly everything. 
For example, many states have adopted California’s 
“Advanced Clean Car” rules, which mandate that by 
2035, all new cars and light trucks sold be electric. At 
the same time, numerous states have enacted legislation 
to mandate how electric utilities produce electricity in 
an attempt to ensure the use of sources that entail zero 
carbon dioxide emissions; some of these mandates will 
take force as soon as 2030.3

At the federal level, the U.S. Environmental Protec-
tion Agency has adopted mileage standards and 
emissions limits that, by 2032, will force more than half 
the new vehicles sold in the U.S. to be electric.4 There 
are also ongoing efforts at the state and federal levels 
to encourage or require homeowners and businesses to 

Source: U.S. Energy Information Administration, Monthly Energy Review
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switch out fossil-fuel space- and water-heating systems 
and replace them with electric heat pumps. Some states, 
including New York and Washington, require all new 
residential and commercial buildings to be fully electric.5 
Some cities also have enacted laws, such as New York 
City’s Local Law 97, that require residential multifami-
ly buildings to replace fossil-fuel heating systems with 
electric heat pumps.6

There are also efforts to convert energy-intensive 
industrial processes to electricity. For example, although 
steel can be recycled using electric-arc furnaces, 
manufacturing raw steel has always required a blast 
furnace that uses coking coal (metallurgical coal) to 
manufacture iron. Yet some policymakers wish to force 
steelmakers to use hydrogen, manufactured via electrol-
ysis,7 as a “green” substitute for coke.8 There is also a 
push to manufacture cement, which is also energy-in-
tensive, using electricity, instead of using fossil fuels.9

The stated impetus for these electrification mandates 
is to reduce carbon dioxide emissions. Regardless of the 
merits and controversies around that goal (a subject 
outside the scope of this report), the electrification 
mandates will require additional electricity supplies and, 
importantly, new infrastructure to handle the additional 
demand, especially to ensure that electricity is delivered 
when consumers want or need it. Because of the 
enormous scale of U.S. electricity systems and the long 
planning horizons needed to expand those infrastruc-
tures, as well as the long time the systems are expected to 
operate, for decades utilities have engaged in long-term 
planning to ensure, as a fundamental goal, that there is 
enough capability to meet the demands that will arise in 
the future based on best guesses of future economically 
driven needs.

However, instead of planning to ensure sufficient 
generation, transmission, and distribution infrastruc-
ture to meet future, higher demands, many utilities, 
often at the behest of state lawmakers and regulators, 
are now far more focused on developing policies to 
“manage” electricity demand to reduce the need for new 
investment. In addition, it has become more common for 
electric utilities to implore, induce, or force customers 
to limit their electricity consumption when demand is 
greatest or whenever it exceeds available supplies. This is 
especially true when weather conditions are severe10 but 

also because some planners have ignored the realities of 
electricity supply and demand.

The rationale behind these “load management” or 
“demand side management” policies is to reduce costs. 
It is often true that devising ways to reduce customers’ 
consumption of electricity, especially during times of 
peak demand, reduces direct costs when compared with 
the costs of investing in new infrastructure. Doing so, 
however, ignores the direct and indirect costs imposed 
on electricity consumers. These include direct monetary 
costs, such as charging much higher prices during peak 
hours, or physically restricting access to electricity and 
forcing changes in personal or business behavior. There 
are also indirect costs, in the form of shifting business 
operations to nonoptimal times or reducing convenience 
and comfort for consumers.

Mandating more electrification inherently conflicts 
with simultaneously limiting new supplies as well 
as consumer choices. It also runs the risk of not only 
stifling growth but also violating a long-standing goal 
of providing society with the electricity it needs. As this 
report discusses, the solution includes fully incorpo-
rating consumer costs into utility planning efforts and 
de-emphasizing mandatory electrification efforts, which 
will have no measurable impacts on global climate.11

A Brief History of Electric 
Utility Planning

After World War II ended, electric utility planning 
was straightforward: the demand for electricity 
increased at a steady rate each year, and utilities built 
large, central-station plants, typically coal-fired, to 
meet that demand. Utilities also built transmission and 
distribution systems to handle the growth in electric-
ity consumption, ensuring that there was sufficient 
capacity (generation, transmission, and distribution) to 
meet their customers’ needs when demand was greatest. 
Ensuring that regulated utilities built enough capacity to 
keep the lights on as the economy and customer demand 
grew was one side of an unwritten regulatory compact: 
utilities were required to meet customer demand and, in 
exchange, would be allowed to earn a regulated return 
on their investments.
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Then things changed. In the 1960s, electric utilities 
began an ambitious program to build nuclear power 
plants envisioned as clean, low-cost generating resources. 
However, a lack of a standard design and changing 
regulations caused construction costs to soar—combined 
with massive, integrated antinuclear campaigns in the 
media and the courts. Then, in 1973, the first OPEC oil 
embargo struck. Oil prices soared and the U.S. economy 
shrank, which caused the demand for electricity to fall. 
The second OPEC embargo, in 1979, further crippled the 
U.S. economy and caused electricity demand to decrease 
again. The only previous event that caused a decrease in 
electricity demand was the Great Depression.12

Suddenly, utilities found themselves building costly 
new nuclear plants that were not needed. This led to a 
wave of project cancellations and soaring electric rates 
as utilities passed many of the costs of these canceled 
projects on to their customers.

The environmental movement also came to the fore 
during the 1970s. The 1970 Clean Air Act Amendments 
imposed stringent emissions standards on fossil-fu-
el plants, which were almost entirely coal- and oil-fired, 
for the first time. After the first OPEC oil embargo 
caused economic havoc, it led to demands to reboot the 
entire energy industry. The result was comprehensive 
energy legislation, called the National Energy Act, which 
consisted of five major statutes and was signed into law 
by President Carter in 1978.13 One of those statutes was 
the Public Utility Regulatory Policies Act (PURPA), which 
required electric utilities to purchase electricity generated 
from “alternative” sources—at first mostly wind and small 
hydroelectric plants—developed by nonutility entities.14 
Regulators set the prices at the utilities’ “avoided costs,” 
that is, what the regulators determined would be the cost 
of new generation developed by utilities.

At the same time, and especially in response to the 
soaring costs of nuclear power plants, environmentalists 
demanded that utilities focus on conserving electricity 
to reduce the need for building new plants. They argued 
that doing so would reduce pollution and be less costly 
than developing new generating resources. Environmen-
talists also argued that energy conservation programs 
would avoid or delay the need to build more transmission 
lines, install larger substations, and rebuild local distri-
bution lines (the poles and wires that run down streets) 

to handle the greater demand. Ironically—given today’s 
ongoing electrification efforts in many states, including 
efforts to force consumers to use electric heat pumps 
for space and water heating rather than natural gas 
furnaces—in the early 1980s, environmentalists insisted 
that electric utilities subsidize customers to switch to use 
natural gas for space and water heating.

The new approach to utility planning—with the 
primary emphasis on conservation and efficiency—
became known as “least-cost planning” and, more 
recently, as “integrated resource planning” (IRP). The 
initial idea behind requiring utilities to develop detailed 
IRPs was to ensure that the costs and benefits of generat-
ing resources and energy-efficiency measures would be 
compared equally. Energy-efficiency advocates argued, 
and still argue today, that reducing electricity consump-
tion through conservation and improved energy efficien-
cy, termed “negawatts,” is often preferable to adding 
generating capacity to meet increasing demand, especial-
ly when environmental costs are considered. Frequent-
ly, however, energy-efficiency measures cost more than 
advertised, save less energy than advertised, and reduce 
the quality of the services provided to consumers.15

Compact fluorescent bulbs, for example, were one of 
the earliest large-scale energy-efficiency measures that 
utilities were required to subsidize, but many consumers 
complained that their lighting quality was inferior to 
incandescent bulbs. Similarly, energy and water efficien-
cy, as well as standards for clothes washers and dishwash-
ers developed by the U.S. government, have elicited 
consumer complaints about their poor performance.

The focus on improved energy efficiency has 
continued ever since, with the additional requirement 
that utilities acquire increasing quantities of supplies 
from renewable resources, especially wind and solar 
power.16 Some states, such as New Jersey, have enacted 
laws requiring electric (and gas) utilities to reduce peak 
demand by a certain percentage annually.17

Moreover, IRPs often incorporate estimates of the 
environmental benefits of reduced greenhouse gas 
emissions using estimates of the “social cost of carbon” 
(SCC), that is, the estimated benefit of reducing carbon 
and other greenhouse gases. These benefits tip the scales 
further toward energy-efficiency programs and wind 
and solar generation.18
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The Growing Reliance on 
“Managing” Electricity 
Consumption

Although improved energy efficiency was the initial 
focus of “negawatt” advocates, a new utility planning 
paradigm has evolved: using prices, direct controls, and 
exhortation to reduce electricity demand. Not surpris-
ingly, the effects on consumers are unwelcome.

Improved energy efficiency means using less 
energy to obtain the same services (heat, hot water, 
lighting, etc.). This is a “better mousetrap” outcome, 
which benefits everyone (except mice) as long as the 
cost of acquiring the additional energy efficiency is less 
than the expected reduction in energy costs. Energy 
management focuses on reducing consumption and 

shifting it to times when overall demand is lower. 
A residential customer installing a more efficient 
water heater is an example of the former, whereas 
that same consumer doing the laundry in the middle 
of the night instead of the early evening, or lowering 
the thermostat in winter, is an example of the latter19 
(see box, “Estimating the Cost of Energy-Efficiency 
Measures: Theory and Reality”).

Despite the detailed planning and emphasis on 
energy conservation and efficiency to ensure a least-cost 
future, electricity costs continue to increase. 

First, energy-efficiency measures almost always save 
less energy than engineering estimates calculate. One 
reason is that the lifetimes are shorter than expected 
because the hardware is less reliable, such as LED bulbs 
that fail much sooner than expected.

The costs of alternative electricity resources, including 
efficiency resources, are often compared using what is 
called the “levelized cost of energy” (LCOE). In effect, LCOE 
estimates are similar to how a mortgage is calculated. The 
costs of a new power plant are added up by a potential 
investor (the initial investment cost, plus the cost of future 
operations and maintenance, etc.) and discounted to the 
present day. Next, the assumed energy production (or 
savings) is determined over the life of the resource and also 
discounted to the present day. The present value cost divided 
by the present value production (or savings for energy-effi-
ciency measures) equals the LCOE.

As with many things, the devil is in the details. Because 
the actual savings from energy-efficiency measures 
typically cannot be measured directly, LCOE estimates for 
energy-efficiency measures are usually based on engineer-
ing estimates of savings. For example, adding insulation to 
a home’s walls will reduce the rate at which heat escapes or, 
in summer, enters. The reduction in energy use will depend 
on how much insulation is added, the type of insulation 
(e.g., batts, Styrofoam, blown-in cellulose), the number of 
windows and doors, the rate of deterioration of the insula-
tion (e.g., settling of cellulose insulation), and, importantly, 
the behavior of the occupants, who may decide to increase 
their comfort levels.

The uncertainties in these calculations are numerous. 
The lifetimes of energy-efficiency measures—more efficient 
lights and appliances, more efficient motors, etc.—can vary 

tremendously: a new LED lightbulb may be advertised as 
having a 50,000-hour life but can still burn out after 500 
hours or be operating after 100,000. The price of electricity 
over the life of the energy-efficiency measure is uncertain. 
Most important for measures with multiyear expected 
lifetimes is the discount rate used to convert future costs and 
benefits to present-day ones. Frequently, energy-efficien-
cy proponents use unrealistically low “societal” discount 
rates to convert future costs and benefits, rather than use 
consumers’ or businesses’ own discount rates, which tend 
to be much higher. (For example, an investment that will 
break even after 25 years may be of little value to someone 
who is 80 years old.) Because most of the costs are the initial 
investment, a lower discount rate will increase the present 
value benefits, thus reducing the overall LCOE.

Because many energy-efficiency measures are 
subsidized, either by local utilities or through tax credits, 
the true costs are often replaced with the subsidized cost 
estimates—in effect, assuming the subsidies are “free” 
money. This leads to inefficient allocation of capital: more 
spent on investments with lower returns and less spent on 
investments with higher returns.

Many cost estimates also ignore the direct and indirect 
costs to consumers. The purchase price of a new furnace, for 
example, may be subsidized, but the cost to hire a contrac-
tor to install it generally is not. A new, energy-efficient 
dishwasher might cost less to operate per load, but might 
wash dishes poorly.

Estimating the Cost of Energy-Efficiency Measures: Theory and Reality
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Second is a phenomenon known as “Jevon’s Paradox,” 
named after the 19th-century economist William 
Stanley Jevons. Improving the efficiency of a resource, 
such as a more efficient air conditioner or furnace, 
lowers the cost of providing that service, which might 
be called “indoor comfort.” As Jevons noted, when the 
cost of providing a good or service falls, consumption 
increases. Hence, consumers set the thermostat lower 
in the summer and higher in the winter. This phenom-
enon is known as the “rebound effect.”20 (A similar 
impact has been observed with residential customers 
who install solar panels on their homes.)21 When the 
cost of obtaining energy services falls, more services are 
consumed. And retiring existing, depreciated fossil-fu-
el generating resources and replacing them with new 
solar and wind generation raises electric rates, owing 

to how those rates are calculated (see Appendix, “How 
Retail Electric Utility Rates Are Set”). Moreover, in 
addition to any subsidies that electric ratepayers must 
pay, owing to their intermittency wind and solar genera-
tion, additional backup supplies, along with electric 
storage, are required to compensate for periods when no 
wind and solar electricity is generated.

Over the 20-year period 2004–23, electric rates, 
especially for residential customers, have soared in 
many states, especially since 2020 (Figure 2). Moreover, 
the disparity between electric rates has increased over 
time. The highest rates, averaging just under 30 cents 
per kWh in 2023, and the largest percentage increases 
have been in states that have zero-emissions electricity 
mandates (Figure 3).
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As traditional generating resources have been retired 
to meet state and federal environmental mandates, 
planners have begun to rely on the second type of conser-
vation: curtailing consumption to reduce peak demand 
and shifting consumption to hours when demand has 
been traditionally low, such as late at night. This has been 
accomplished in various ways: by surge pricing (i.e., 
raising rates when demand is high and supply is low—a 
common practice of airlines and hotels); direct utility 
control of customers’ electric equipment; and monetary 
incentives to allow utilities to shut off the electricity to 
certain customers when required.

The most common approach to managing demand, 
called “time-of-use” (TOU) pricing, adjusts prices—
charging consumers much more for using electricity 
when demand typically peaks (in the early morning and 
early evening hours) and lowering prices at off-peak times 

(see box, “Alternative Forms of TOU Pricing”). TOU 
pricing is a form of surge pricing. The prices charged can 
be set by regulators (e.g., setting rates during administra-
tively defined peak load hours to discourage consump-
tion) or in real time, based on wholesale market prices. 
In either case, higher prices provide an incentive—albeit 
a negative one—for consumers to shift their electricity 
consumption to hours when overall electricity demand 
is lower, such as running the dishwasher and doing the 
laundry at midnight instead of the early evening.

Although many economists consider TOU pricing 
to improve economic efficiency by ensuring that 
consumers receive appropriate price signals, doing so 
imposes hardship on them. This is especially the case 
with real-time pricing because consumers have no way 
of knowing what those prices are.
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Three forms of TOU pricing for regulated utilities have 
been developed. Before real-time meters were developed, 
some regulators allowed utilities to impose rates that 
differed by season of the year, depending on when demand 
was greatest. For summer-peaking utilities, summer 
rates were set higher than winter rates, and vice versa for 
winter-peaking utilities. The seasonal difference in rates 
was designed to reflect the different costs of the generat-
ing resources (coal, natural gas, oil, etc.) that were needed to 
meet demand, with the rates charged to customers reflect-
ing the higher costs of generators used only in hours when 
demand was greatest.

With the advent of meters that could record customers’ 
consumption at different times, TOU pricing could reflect 
seasonal differences in demand and differences by hour, 
similar to how phone companies used to set rates for 
long-distance calls. For example, utilities could develop 
one set of rates for peak hours (e.g., weekdays, 7 a.m.–11 
p.m.) and another, lower-cost set of rates for off-peak hours 
(weekends and 11 p.m.–7 a.m.).

Today, TOU pricing can be either of these, but advanced 
metering allows utilities to impose real-time TOU pricing, 
in which prices charged to consumers reflect real-time 
wholesale market prices. Real-time TOU pricing is consid-
ered by some economists to be ideal from the standpoint 
of economic efficiency because the prices reflect the true 
marginal (or incremental) cost of electricity consumption 
at all times. However, those prices aren’t known until after 
the fact.

In organized wholesale markets, such as PJM Intercon-
nection, which coordinates generating plants and a 
wholesale market across 14 mid-Atlantic states (including 
the District of Columbia) and stretches west to parts of 
Illinois, market-clearing prices (called “real-time” prices) 
are determined based on actual demand and the generators 
used to meet that demand. It is a complex process, which 
means that electricity consumers do not know the actual 
prices that they will be charged until they receive their next 
bill. Thus, consumers cannot know the real-time price in 
real time.

Alternative Forms of TOU Pricing

Most consumers have reacted unfavorably to TOU 
pricing for two reasons. First, many have seen their 
electricity bills soar. For example, Southern California 
Edison customers complained of monthly bills upward 
of $1,000.22 Even for California, which has some of the 
highest electricity rates in the country, bills have been 
jarring, and many lower-income consumers cannot pay 
them. (Subsidized rates for lower-income consumers 
are paid for with higher rates for everyone else.) Last 
summer, for example, residential customers of Southern 
California Edison faced peak TOU rates as high as 75 
cents/kWh.23 These rates are prohibitively expensive 
for lower-income customers, especially those who live 
inland where summer temperatures often exceed 100 
degrees.

Similarly, San Diego Gas & Electric most recently 
charged residential customers 56.1 cents/kWh between 
the hours of 4 p.m. and 9 p.m. during the summer 
months.24 Moreover, on “Reduce Your Use Event” days, 
which the company can declare 18 times per year, it 
charges residential customers $1.16/kWh during these 

same hours. Running a typical home air conditioner, 
which draws three kilowatts, would cost a residential 
customer over $17 for those five hours.

Second, and the focus of this report, TOU pricing 
increases customer inconvenience and can decrease 
physical well-being. Consumers in California’s Central 
Valley who cannot afford to turn the air conditioner on 
during the day when summer temperatures typically 
exceed 100 degrees suffer physically.

Another approach to reducing electricity demand 
is direct load control (DLC), in which a customer’s local 
electric utility can remotely shut off appliances such as air 
conditioners and water heaters to limit peak consump-
tion. DLC has also been proposed to reduce increased 
electricity demand caused by charging electric vehicles, 
which—if mandates for EVs to account for increasing 
shares of new vehicle sales remain in force—will require 
large investments in supporting infrastructure.25

Numerous academic studies have proposed that 
EV charging should be “managed,” either by limiting 
the amount of power that can be drawn by a charger or 
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preventing a charger from operating in certain hours, to 
reduce peak demand.26 For example, Allegro, the Dutch 
EV charging station operator, has imposed a “blocking 
fee” on EVs that are charged for more than 45 minutes in 
order to “ensure a fairer distribution,” according to the 
company, “of the charging infrastructure.”27

Many electric utilities have instituted load-control 
programs, such as lockouts on air-conditioning units in 
summer when electricity demand peaks.28 Load controls 
have also been applied to electric water heaters.29 The 
justifications for these programs are that they can reduce 
greenhouse gas emissions30 and save the power grid.31

Unsurprisingly, consumers are wary of DLC. They 
don’t like the idea that the local utility can control their 
power consumption and determine when they can turn 
on their air conditioner, dry their clothes, or charge their 
EV. Consumers are also concerned about their privacy, 
fearing that DLC will enable their local utility effectively 
to “spy” on them.32

Still another mechanism for managing electricity 
use, used primarily for industrial and large commercial 
customers, is interruptible rates—offering a customer a 
lower rate in exchange for agreeing to allow the utility 
to shut off the customer’s electricity when overall 
demand exceeds a certain level. Some utilities—notably, 
California’s investor-owned utilities—have resorted to 
large-scale power shutoffs, called Public Safety Power 
Shutoffs, to reduce the likelihood of wildfires caused by 
electrical equipment failures.

The Paradox: Mandating 
Increased Reliance on 
Electricity but Limiting 
Access to It

An increasing number of state and federal policies 
mandate the electrification of virtually all end uses to 
reduce carbon emissions from fossil fuels. For example, 
18 states have adopted California’s Advanced Clean Car 
II rules requiring increasing percentages of new vehicle 
sales to be EVs, reaching 100% for the 2035 model year. 
In 2019, New York City enacted Local Law 97, requiring 

all residential buildings larger than 25,000 square feet 
to convert to electricity by 2035.33 Other states, such as 
New Jersey, seek to convert all residential heating to 
electricity.34

Together, mandates for EVs and the electrification 
of space and water heat will likely double electricity 
consumption and peak demand. Coupled with policies 
that mandate supplying the nation’s electricity with 
zero-emissions resources—notably, intermittent wind 
and solar power—not only will electricity prices continue 
to increase but the ability to meet consumers’ increased 
demand will become more problematic.35

The OPEC oil embargoes clearly demonstrated that 
energy availability and cost are key drivers of economic 
growth. In the decades since, electricity has taken on 
greater importance in the U.S. economy. For example, a 
recent report by Goldman Sachs forecasts that electric-
ity consumption for data centers and artificial intelli-
gence will increase from about 150 TWh in 2023 to about 
400 TWh in 2030.36 (By comparison, total U.S. electrici-
ty sales in 2023 were 3,874 TWh.)37 Although growth in 
data centers and AI has been a recent focus of the press, 
electricity demand growth in the other sectors of the 
U.S. economy—residential, commercial, industrial, and 
transportation—will likely be even larger.38

This is why an increasingly crucial issue is the 
availability of sufficient electricity to meet peak demand, 
termed “reliability.” There are different ways to measure 
the reliability of an electric system; but for most of 
us, it comes down to whether electricity is available 
whenever we want to use it. Among the nation’s electric 
grid operators, such as the Midcontinent Independent 
System Operator (MISO), PJM Interconnection (PJM), and 
the New York Independent System Operator (NYISO), 
the twin policies of forcing greater electrification and 
requiring the electricity demand to be met primarily 
with intermittent wind and solar generation are creating 
concerns that reliability will suffer, leading to more 
frequent blackouts.39

Higher-cost, less available electricity is incompatible 
with mandates for an all-electric future. The OPEC oil 
embargoes of the 1970s only too clearly demonstrated 
the link between energy prices and economic growth. By 
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increasing the cost to produce most goods and services, 
the embargoes exacerbated inflation and caused the U.S. 
economy to fall into recession. The same relationship 
holds for electricity, especially as electricity becomes 
the “fuel” for more end uses: higher electric prices mean 
reduced economic growth, leading to a lower standard of 
living and greater hardship for consumers.

Rather than address this economic truism, policy-
makers wish to control costs by restricting access to the 
electricity that they insist consumers use. Some environ-
mentalists go even further: they advocate “degrowth” 
policies to reduce energy consumption to combat climate 
change by lowering U.S. living standards.40

Moreover, perhaps for political reasons, some grid 
operators have been unwilling to clarify the difficulties, 
preferring to gloss over them. For example, NYISO, in 
its 2024 Power Trends report, claims that “unprecedent-
ed levels of investment in Dispatchable Emission-Free 
Resources (DEFRs) will be necessary to reliably deliver 
sufficient energy to meet future demand.”41 (The most 
commonly envisaged DEFRs are turbine generators that 
burn green hydrogen instead of natural gas or fuel oil.)42 
The NYISO report estimates that to maintain reliability 
between 26,000 and 29,000 megawatts (MW) of DEFRs 
will be needed by 2030 (by comparison, a typical large 
nuclear generator is about 1,000 MW). The report adds, 
as an aside, that these are “not yet available on a commer-
cial scale.”43 In fact, hydrogen-burning generators do not 
even exist.

Economic immiseration is not a policy the public 
will willingly embrace, as recent European experience 
shows. Assuming that a nonexistent generating technol-
ogy will be invented, commercialized, and deployed in 
the next few years in order to ensure a reliable electric 
system is magical thinking, if not delusional. Neverthe-
less, many politicians and policymakers seem oblivious 
to these physical realities. The result will be greater 
consumer inconvenience, higher costs, lower economic 
growth, and greater economic hardship. While some 
may consider such an outcome to be a feature and not a 
bug, presumably most Americans will not.

Electricity consumption can be managed, or even 
reduced, by restricting access to electricity when 
customers want it or by making that access prohib-

itively costly. In either case, the economic costs of 
doing so are real and should be recognized. Hence, 
a least-cost future should account for the costs of 
electricity resources themselves and the indirect costs 
to consumers and businesses caused by inadequate 
electric infrastructure.

A final consideration in the push for electrification is 
the cost of abandoning useful fossil-fuel infrastructure. 
For example, EV mandates will require developing a 
charging infrastructure (including upgraded local distri-
bution systems, additional transmission lines, and larger 
substations) that will cost trillions of dollars.44 That 
infrastructure eventually will eliminate the economic 
value of today’s existing vehicle fueling infrastructure 
(e.g., refineries, storage tanks, delivery trucks). Similarly, 
mandates to electrify buildings will wipe out the value of 
the existing heat and hot water infrastructure. Forcing 
the abandonment of useful and valuable infrastructure 
is an additional cost that would be accounted for in any 
accurate cost-benefit analysis.

The Economic Costs 
of Insufficient Electric 
Infrastructure

The first, and still traditional definition of insufficient 
electric infrastructure is the likelihood of blackouts that 
result from an inability to meet electricity demand at any 
given time. Even though electric system planners ensure 
that there is backup (called “reserve”) capacity available 
to meet demand in case of a sudden operating failure 
of a generating plant, there may be times when enough 
reserve capacity is unavailable or an outage is called by 
a different type of failure, such as a large transmission 
line that delivers electricity to a city. For example, in 
February 2021, Texas experienced a multiday blackout 
caused by severe winter storms that led to the shutdowns 
of numerous generators.45 The second definition of 
insufficient electric infrastructure, which is the focus of 
this report, is based on the need to manage consumers’ 
electricity consumption to reduce the need for additional 
infrastructure investment while ensuring that a blackout 
does not occur.
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New electric generating and high-voltage facilities 
take years—and, in some cases, decades—to permit 
and construct. Although permitting reform can speed 
up the process, meeting future load growth requires 
careful analysis to anticipate future needs. Given electri-
fication policies imposed by individual states and the 
federal government, planning to meet the resulting 
increase in electricity demand ought to have been a basic 
requirement.

Yet it seems that planners have recently been caught 
off guard by new load growth, such as increased demand 
from data centers. In October 2023, for example, Southern 
Company “discovered” that electricity demand would 
exceed supply by 2025, thanks to new manufacturing 
plants and data centers that have been encouraged to 
locate in Georgia.46 Just one year after the company filed 
its IRP in 2022, it claimed that updated load growth projec-
tions were 17 times greater than the previous year’s projec-
tions47 and would require buying power, instituting more 
load-management programs, and building new capacity.

Inadequate infrastructure has direct and indirect 
costs. An inability to serve new loads, especially those 
of new commercial and industrial customers, means 
reduced economic growth. For example, rather than 
locating in a new region or expanding in an existing one, 
manufacturers will often locate elsewhere where electric-
ity is available—and at a lower cost. And, as demand 
outstrips supply, prices increase, initially in wholesale 
markets, which then filters down to retail customers 
served by local distribution utilities.

The recent experience in PJM, the grid operator that 
coordinates generation and transmission for a wholesale 
electric market that spans 14 states and the District of 
Columbia, is instructive. In a recent capacity market 
auction,48 market-clearing prices rose by an order of 
magnitude, from $28.92 per MW-day to $269.92 per 
MW-day.49 In several submarkets that face constraints 
on importing electricity, such as in parts of Maryland, 
the price hit the maximum allowable price of $466.35 
per MW-day. Because of the higher capacity prices, retail 
consumers will likely pay an additional $14.7 billion over 
the 2025–26 delivery year (June 1–May 31).50 Although 
the higher prices are intended to signal the need for 
additional supplies, it will take years for new generators 
to be built. In the meantime, higher electricity prices will 

reduce economic growth as individuals have less money 
to spend on other goods and services, and businesses 
have less money for new investment.

The Traditional Measure of Electric Infrastructure 
Adequacy

Historically, utility planners have focused on the 
infrastructure needed to meet consumer demand at 
all hours by estimating the likelihood of an outage 
because of insufficient infrastructure. Although there 
are different ways to estimate such likelihoods, they are 
typically expressed as the likelihood that an unplanned 
event (e.g., a generator that stops operating suddenly or 
a downed transmission line) makes it impossible to meet 
consumer demand. This is called “loss of load probabil-
ity” (LOLP) or “loss of load expectation” (LOLE). Electric 
system planners use complex models to determine LOLE 
and LOLP values.

The more redundancy built in to the system (e.g., 
surplus generating capacity on standby, extra transmis-
sion line capacity) the lower the LOLE and LOLP values. 
But that redundancy comes with higher costs. Hence, 
there is a trade-off between the value of ensuring 
adequate infrastructure and reliability for consumers 
and the costs of providing it. This means that there is an 
optimal level of reliability where total costs are lowest.51

In practice, identifying this optimal level of reliabil-
ity is difficult, if not impossible, because different 
consumers and different types of consumers place 
different values on reliability. Moreover, reliability has 
characteristics of what economists call “public goods.” A 
grid operator cannot provide different levels of reliabili-
ty to different local utilities based on their willingness to 
pay, and local utilities cannot provide different levels of 
reliability to their customers.52

For example, a hospital will place a high value on 
reliability because a lack of power can mean the difference 
between life and death for some patients. (This explains 
why most hospitals have backup generators.) Residen-
tial customers typically have lower values, especially if 
an outage lasts only a few seconds or minutes. In most 
cases, however, it is difficult to measure these values 
directly. A manufacturer of delicate and costly electronic 
equipment will place an extremely high value on reliabil-
ity if an outage could damage that equipment.
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When outages last a long time, the costs become very 
large indeed. The Public Safety Power Shutoffs (PSPS) 
initiated by electric utilities in California (and other 
western states) to reduce the risk of wildfires caused by 
their equipment—such as the faulty equipment that 
caused the 2018 Camp Fire in California, which killed 85 
people—have typically lasted one to two days, although 
some have been as long as five days. The impacts on 
customers—spoiled food, closed businesses, lost wages, 
and so forth—are viewed simply as collateral damage and 
compensated minimally. For example, PG&E customers 
who lose power for three days receive a $25 rebate on their 
electric bill two months after a PSPS event, but shutoffs 
of less than two days are not compensated at all. (PG&E 
intends to spend billions of dollars to underground most 
of its electric system to reduce wildfire risk. Doing so will 
raise customer rates, perhaps as much as 50%.) Similarly, 

rolling blackouts, which are used to address the lack of 
sufficient generating supplies, can shut down manufac-
turers, resulting in millions of dollars in lost output, to 
say nothing of the hardships imposed on individuals.

Rising Outage Frequency
The frequency of both weather-related and non-weath-

er-related outages in the U.S. has increased over the last 
two decades, and especially since 2020. Although some 
claim that the increase in weather-related outages has 
been caused by climate change,53 the time frame (24 
years) is too short for such claims to have any statisti-
cal validity. As shown in Figure 4, on an annual basis, 
weather-related outages are highly variable. Although 
the annual number of such outages averaged just over 70 
for this period, the number of such outages has ranged 
from a low of just 1 in 2001 to 144 in 2020.
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The more interesting trend concerns outages not 
related to weather. Between 2000 and 2020, these 
averaged about 11 per year, with little variation. However, 
in the most recent three years, non-weather-relat-
ed outages averaged 64 per year. These include five 
load-shedding events, where utilities were forced to shut 
off power to certain customers because of inadequate 
supplies. (There has also been an increase in outages 
caused by cyberattacks and vandalism.)

Measuring the Cost of Outages
The most common measure used to estimate the 

value of unavailable electric service is called the value 
of lost load (VOLL),54 which is typically expressed in 
dollars per kilowatt-hour ($/kWh). VOLL can be consid-
ered an estimate of a customer’s willingness to pay to 
avoid losing electricity for a given period or a custom-
er’s willingness to accept compensation for a service 
interruption.55 VOLL depends on numerous factors, 
including the type of customer (residential, commer-
cial, or industrial), the duration of an outage (generally, 
as the duration of an outage increases, so does VOLL), 
the time of year, the number of interruptions the 
customer has experienced, lost business revenues, and 
equipment damage. Hence, there is no single VOLL 
value, which makes establishing the optimal level of 
reliability more of a guessing game than an analytical 
exercise. Moreover, it is difficult for an electric utility 
to provide different levels of reliability to different 
customers. For example, if a power line is knocked 
down in a storm, everyone along that line is affected. 
Furthermore, restoring power after widespread outages 
owing to damages after a storm cannot be done based 
on customers’ willingness to pay; it must be done based 
on the physical structure of the electric system.

There are many ways to measure VOLL and numerous 
estimates. The ways include macroeconomic estimates 
based on economic output, survey data (i.e., asking 
customers how much they would be willing to pay to 
forgo an outage of a specific duration or what they would 
be willing to accept as compensation for an outage of a 
specific duration); “bottom-up” analyses that estimate 
the costs of providing backup electricity, such as with a 
generator; adding up the costs of an outage (e.g., the value 

of spoiled food, lost business revenues, lost manufactur-
ing value); and revealed choice estimates, which infer 
VOLL based on the choices consumers and businesses 
make, such as a business signing a contract with its local 
utility that allows the utility to interrupt service for a 
maximum time.56

Average VOLL Based on Macroeconomic 
Measures

The simplest estimates of VOLL used macroeconom-
ic values (e.g., gross domestic product [GDP], gross value 
added) divided by total electric consumption. These 
measures provide a single estimate of electricity’s value 
to the U.S. economy. For example, in 2023, U.S. retail 
electricity sales totaled 3,874 TWh and GDP was about 
$27.4 trillion. The resulting average VOLL is $7.07 per 
kWh (Figure 5).57 This represents a lower-bound value 
based on the assumption that the economic value of 
electricity used must exceed its cost. In other words, if 
consumers are willing to purchase electricity, they must 
place a higher value on that electricity than the price they 
pay. As Figure 5 also shows, as measured by economic 
output per kWh, VOLL has increased by almost 40% in 
real (inflation-adjusted) terms since 2001.

Ironically, mandated electrification will tend to 
reduce estimates of VOLL based on GDP by increas-
ing electricity consumption while reducing economic 
growth. If businesses and consumers prefer to use 
fossil fuels, then forcing them to use electricity that 
has a lower economic value (otherwise, electrifica-
tion would be voluntary) increases the cost of goods 
and services that now rely on electricity. These higher 
costs ripple through the economy, reducing economic 
growth, incomes, and jobs. Hence, increased electrici-
ty consumption coupled with lower GDP means lower 
GDP per kWh of electricity.

Furthermore, although a GDP-based VOLL is straight-
forward to calculate, it does not differentiate between 
different types of customers or different types of 
outages. To do that, detailed survey data typically are 
required.58 For example, a 2013 study for different groups 
of customers in Austria estimated VOLL for a one-hour 
outage between $3.40/kWh and $22.25/kWh (2012$), 
depending on the time of day and season.59
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Annual Value of Lost Load (Based on U.S. GDP)

Source: Federal Reserve Bank of St. Louis, FRED Database; EIA, Monthly Energy Review

Another approach is to estimate the cost of backup 
generation or “bottom-up” analyses that add up the costs 
of spoiled food, lost business revenues and wages, and so 
forth. A report prepared for the Maryland Public Service 
Commission and the National Association of Regula-
tory Commissioners (NARUC) estimated a VOLL for 
residential customers experiencing a four-day outage 
at between $11.00/kWh and $16.73/kWh (2011$).60 
Damages to commercial and industrial customers 
depend on the nature of the affected operations. For 
example, the same NARUC study estimated bottom-up 
damages of a four-day outage for a large restaurant to 
be between $27,300 and $36,400.61 Based on that same 
study’s estimate of average annual restaurant electricity 
consumption of 49,000 kWh, the corresponding VOLL 
is about $51/kWh to $68/kWh.62

The Costs of Lost Convenience
Actual outages are not the only source of lost 

economic and social value. As discussed previously, an 
increasingly recommended approach to reducing and 
deferring the need for additional electric infrastruc-
ture investment is to encourage—or force—consumers 
to shift their electricity consumption from when they 
would prefer (e.g., charging an EV in the early evening 
after returning home from work) to times when the 
overall system demand is lower. In doing so, utilities 
can reduce peak electricity demand (often called “load 
shaping”). Because transmission and distribution 
systems are sized to meet peak demand, load shaping 
can defer the need for new investments to increase those 
systems’ capacity and reduce costs (Figure 6). Moreover, 
load shaping can reduce the need for generating plants, 

https://fred.stlouisfed.org/
https://www.eia.gov/totalenergy/data/monthly/
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such as combustion turbines, that are designed to operate 
only when demand peaks.

Although shifting electricity consumption to hours 
when demand is lower seems like an ideal economic 
solution because it uses existing capacity more efficient-
ly, the costs to consumers in terms of reduced access are 
rarely accounted for.

As discussed previously, there are three mechanisms 
for reducing consumer access to electricity: TOU 
pricing, direct load controls, and interruptible power 
contracts. All three options allow utilities to shift or 
reduce consumption at times of greatest demand and 
thus delay or avoid entirely investments in additional 
infrastructure.

Reduced access can be mandatory. For example, 
utilities may force customers into TOU rate schedules. 
They may also require customers to install equipment 
that enables a utility to shut off electricity remotely to 
end uses that consume significant quantities of electric-
ity (e.g., air conditioners, EV chargers) when demand 
exceeds available supplies. Some utilities also require 
large industrial customers to agree to interruptible rates.

In contrast with traditional reliability planning, which 
focuses on ensuring that there is sufficient infrastruc-
ture to meet demand, the primary goal of managing 
electricity consumption is to defer or avoid the need 
for new infrastructure investments required to meet 
increased demand and prevent outages that could occur 
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if the access restrictions were not in place. Consequently, 
a customer’s VOLL represents an upper-bound estimate 
of the cost of restricted access. (Otherwise, the customer 
would prefer a complete outage over restricted access 
during which some electricity is available.) However, 
given reported VOLL estimates, the costs of reduced 
access can still be substantial.

As electrification efforts have increased, so have 
calls to manage consumers’ increased consumption. 
The value of deferred infrastructure investment can be 
thought of as the decrease in the present value cost of 
that investment. However, optimal deferral estimates 
exclude the indirect costs borne by consumers from 
being unable to consume electricity when they want. It 
may also include direct costs, such as consumers being 
charged much higher TOU rates to “encourage” them to 
reduce consumption during peak load periods.63

For example, suppose that EV chargers are being 
installed in a neighborhood of 1,000 homes. One year 
from now, all 1,000 homes are supposed to have EV 
chargers. However, the existing local distribution system 
(poles, wires, and the local substation) can safely support 
up to 100 homes with EV chargers. (New pole-mount-
ed transformers will need to be installed to serve the 
homes with EV chargers.) Suppose the cost to upgrade 
the local distribution system so that all 1,000 homes can 
install EV chargers will be $100 million; and suppose that 
delaying the investment reduces the present value cost to 
$50 million.

To achieve the delay, the utility installs load-con-
trol equipment that limits when the homeowners in 
the neighborhood can charge their EVs. As more EV 
chargers are installed, the cost of installing the load-con-
trol equipment increases. The optimal deferral time is 
when the overall present value cost (the distribution 
system upgrades plus the load controls) is minimized.64

Planners often hail this approach as the least-cost one. 
If the TOU rates, direct load control, and interruptible 
rates are mandatory, then consumers will be worse off. 
Moreover, residential consumers are likely to be worse 
off even if they voluntarily accept either TOU pricing or 
direct load controls.

Assuming the customer is less willing to change 
consumption during preferred hours, a load shift will 
increase the consumer’s overall cost and the consumer 
will be unambiguously worse off. (This is what happens 
in most TOU pricing schemes.) Even if the TOU pricing 
scheme does not change the consumer’s total electric-
ity expenditure—for example, the consumer gets an 
additional rebate on his bill—the consumer still loses 
convenience value in excess of the bill savings. Utilities 
also recover the costs of the necessary equipment—TOU 
meters and load-control equipment—from customers at 
the rates they are charged. Hence, customers are not only 
inconvenienced but must also pay for the equipment 
used to inconvenience them.

For commercial and industrial customers, the cost of 
TOU pricing can be estimated based on the increase in 
costs to produce the same good or service to customers 
at the same time, the change in cost to produce the same 
good or service during off-peak hours, or the value of 
lost output.65 Suppose a restaurant faces higher TOU 
rates during dinner hours. The restaurant cannot shift 
consumption (e.g., serving dinner at 2 a.m.), so the cost 
to serve customers will increase. An industrial customer 
facing higher TOU prices may shift production to off-peak 
hours, which may entail hiring additional workers or 
paying existing workers higher wages to work at night. 
Alternatively, the industrial customer could install a 
generator if that results in a lower cost than paying the 
TOU rates.66

Excluding the costs of customer inconvenience 
because of diminished access to electricity, especially 
as electrification policies take effect, represents a major 
flaw in current utility planning efforts and policymak-
ing. Remedying that flaw would first require detailed 
studies to determine how different customers value lost 
convenience and not just lost load. Those studies can be 
conducted using many of the same methodologies that 
have been used to evaluate the value of lost load. And the 
estimated inconvenience values should be incorporated 
into comparative analyses of infrastructure investment 
costs versus load-management policies designed to defer 
such costs.
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Conclusions and 
Recommendations

Electricity is not just another commodity, like wheat 
or corn. It is an increasingly vital service necessary for 
modern life. Thus, regardless of the efficacy of federal 
and state policies forcing additional electrification on 
the public, those policies must ensure that the infrastruc-
ture exists to provide affordable and reliable electricity to 
consumers when they most value it.

Instead, electric utilities and policymakers are focused 
on “managing” electricity demand and reducing the 
need for infrastructure investments, with new pricing 
structures that penalize consumers for using electricity 
at times of peak demand and, more recently, by install-
ing load-control devices that allow utilities to remotely 
limit customers’ electricity consumption. Doing so belies 
claims that electrification policies will not only benefit 
the planet by reducing carbon emissions but will benefit 
consumers.

To address these issues, mandatory electrifica-
tion efforts should cease. Instead, consumers should 
determine for themselves whether they wish to purchase 
an EV, replace an existing gas furnace with an electric 
heat pump, and so forth.

Second, because electric utilities cannot eliminate 
electrification mandates (although they can lobby 
regulators and politicians to do so), existing utility 
least-cost resource-planning efforts should incorporate 
consumers’ inconvenience costs directly into infrastruc-
ture planning efforts.

Critics may object because of the difficulty of 
measuring these costs directly and because different 
individuals and businesses are likely to have very 
different inconvenience values. Nevertheless, the 
uncertainty of inconvenience values can be addressed by 
evaluating the sensitivity of infrastructure investments 
to different values. For example, if even incorporating 
a low inconvenience value implies that deferring new 
infrastructure is no longer the least-cost strategy, then 
building that infrastructure is warranted. If, instead, 
deferral is warranted at a middle range of inconvenience 
values, the utility may wish to gather more detailed 
information from its customers.

Third, TOU pricing tariffs and direct load controls 
should be implemented only for those consumers who 
wish to use them. Moreover, consumers who decide 
they wish to return to standard tariffs or no longer want 
their local utility to remotely control certain appliances 
should be able to do so.

The focus on mandatory electrification is being 
driven by demands to reduce carbon emissions. But by 
making reductions in emissions the sine qua non of utility 
planning, policymakers ignore the increasing value of 
electricity to society. Carbon emissions can be reduced 
without sacrificing ample supplies of affordable and 
reliable electricity. By emphasizing the development 
of emissions-free nuclear power, especially smaller, 
modular facilities that can be located near cities and 
other load centers, rather than wind, solar, and storage 
resources, emissions can be reduced at a far lower cost.67 
Doing so will reduce emissions and reduce the need for 
costly high-voltage transmission lines that are needed to 
bring wind and solar power from rural areas to these load 
centers. ▪
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Appendix: How Retail Electric Utility Rates Are Set

Retail electric utility rates are not set by market 
forces like the price of milk and eggs. Instead, because 
providing electric service is best done by one company, 
rates are set by regulators.a These rates typically have 
multiple components, including a fixed, “ready-to-
serve” charge that is supposed to cover the nonvarying 
costs of providing service (e.g., installing and maintain-
ing wires and poles, sending out bills) and a variable-
cost charge that reflects the electricity generated itself. 
Large commercial and industrial customers typically 
are also charged based on their peak electric demand 
over a month, to capture the fact that electric utilities 
must build their systems large enough to meet those 
peak demands. More recently, many customer bills 
included so-called adders for specific costs, such as fuel, 
energy conservation programs, other social programs, 
and environmental costs.

Together, the prices charged for each group of 
customers are called tariffs. Setting the tariffs begins 
by establishing a utility’s revenue requirement, which 
includes its costs to operate and maintain its system, as 
well as other necessary costs, such as administration, for 
running its business. After the utility’s overall revenue 
requirement is established, it is allocated among the 
different customer groups (e.g., residential, commercial, 
industrial). Variable costs (e.g., the cost of fuel used in 
generators) typically are allocated based on each group’s 
consumption over a historical period. Fixed costs 
typically are allocated based on each group’s contribu-
tion to overall peak demand over that same period.b

After the costs have been allocated, the tariffs are 
designed so that the utility recovers those costs based 
on its forecast of future consumption and peak demand.

Finally, electric utilities cannot simply raise prices 
when demand is greatest, as airlines and ride-share 
companies do.c Hence, a utility that wishes to introduce 
time-of-use (TOU) pricing (discussed elsewhere in this 
paper) must offset higher prices charged when electrici-
ty demand is greatest, with lower prices when demand is 
lower. However, actual applications of TOU pricing show 
that many consumers end up with higher electric bills.

a	 A complete discussion of how regulated utility rates 
are determined is beyond the scope of this report. For a 
discussion, see Jonathan Lesser and Leonardo Giacchino, 
Fundamentals of Energy Regulation, 3rd ed. (Public Utilities 
Reports, Inc., 2019). Some states have introduced retail 
electric competition, in which customers can select the 
company from which they purchase electricity. Regardless, 
the local electric utility delivers the electricity and must 
serve as a provider of last resort.

b	 For a discussion of cost allocation methods, see National 
Association of Regulatory Utility Commissioners, Electric 
Utility Cost Allocation Manual, January 1992.

c	 This is sometimes called “surge pricing,” which may violate 
U.S. antitrust laws; see Baker Botts, “U.S. Antitrust Law and 
Algorithmic Pricing,” June 26, 2023.
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