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America needs affordable and reliable energy 
sources to power our economy, provide prosperous 
personal living standards, and compete with global 
competitors. We also want to produce and use 
energy sources in a way that ensures a clean and 
ecologically healthy environment. 

Affordable, reliable, and clean. This is the 
foundational tripod of sound energy policy. 
Affordability is necessary to ensure consumers can 
afford the electricity we need for our day-to-day 
lives. Reliability is necessary to guarantee electricity 
is available whenever we need it. Environmental 
impact is important because we all want to be good 
stewards of our environment. 

In this paper, we analyze and assign an objective 
numerical score for competing energy sources 
regarding each of the three factors. Adding the 
three scores for each energy source, we arrive at an 
overall full-spectrum score for affordable, reliable, 
and clean energy.

For the purposes of this paper, we will confine our 
inquiry to energy for electrical power generation. 
The potential exists for a future paper, applying the 
same factors, regarding transportation fuels.

In this paper, we will score seven electrical 
generation sources. They are, in alphabetical order, 
biomass, coal, hydropower, natural gas, nuclear 
power, solar power, and wind power.

Overview

In this paper, we analyze and assign 
an objective numerical score for 
competing energy sources regarding 
each of the three factors. Adding the 
three scores for each energy source, 
we arrive at an overall full-spectrum 
score for affordable, reliable, and 
clean energy.
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Pricing data for competing power sources is 
more complicated than most people assume. For 
example, a utility may be quoted at a low price for a 
given quantity of wind power on a day when a brisk 
wind is blowing. However, there are several hidden 
factors that make the cost of wind power higher than 
the quoted price. Among them:

•	 Taxpayer subsidies hide a higher overall price 
for that wind power than what is quoted to the 
utility. According to the U.S. Energy Information 
Administration, wind power receives more 
source-specific federal subsidies than all 
conventional energy sources combined (Federal 
Financial Interventions and Subsidies in Energy 
in Fiscal Years 2016–2022).

•	 The utilization of power sources that are 
intermittent and unpredictable, such as wind 
and solar power, imposes hidden costs on other 
energy sources and on the overall electric grid. 
This is because intermittent energy sources 
require baseload power facilities like natural gas 
plants to be cycling and available – racking up 
costs but selling no power – in the background 
in case they are needed at a moment’s notice 
when wind or solar power ramp down. It costs 
baseload facilities money to be cycling in the 
background, which adds to the cost of operating 
natural gas power plants, even though wind 
and solar power are gaining the sales and 
imposing those additional operating costs on 
natural gas power (Researchers Have Been 
Underestimating the Cost of Wind and Solar | 
Energy Central).

•	 Coal, natural gas, and nuclear power plants 
can be built almost anywhere. On the other 
hand, wind and solar power generation is 
often impractical near population centers and 
requires the construction of expensive new 
transmission lines to deliver power to distant 
cities (National Grid launches $4 billion upgrade 

of transmission lines to help renewable power 
flow - syracuse.com). The costs for those 
additional transmission lines typically soak up 
additional taxpayer dollars and/or get buried in 
overall utility bills, even though they are imposed 
specifically by wind and solar power.

Some “levelized cost” analyses of competing 
power sources do not include some or all of these 
factors. As such, they are of little use for real-world 
side-by-side analysis. The Energy Information 
Administration, for example, publishes the most 
well-known “levelized costs” of various power 
sources but explicitly states that those numbers 
are not apples-to-apples and should not be used 
for comparative purposes (Levelized Costs of 
New Generation Resources in the Annual Energy 
Outlook 2023). 

To address those shortcomings, energy economists 
have developed a Levelized Full System Costs of 
Electricity (LFCOE) to account for all the upfront 
and hidden costs of competing power generation 
sources. This allows for an apples-to-apples 
comparison of affordability. The step-by-step factors 
and processes for determining LFCOE is explained 
in a paper in the peer-reviewed science journal 
Energy. 

Affordable
Pricing data for competing power 
sources is more complicated than most 
people assume. For example, a utility 
may be quoted at a low price for a 
given quantity of wind power on a day 
when a brisk wind is blowing. However, 
there are several hidden factors that 
make the cost of wind power higher 
than the quoted price.
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Power sources that are available on demand are 
far more valuable than power sources that are 
intermittent and unpredictable. 

Coal, natural gas, and nuclear are considered 
baseload power because they can dependably 
provide reliable, on-demand power whenever they 
are needed. Biomass can also be available on 
demand, though biomass fuel stocks are much 
more limited than abundant coal, natural gas, and 
uranium. Electrical grid operators can plan well 
in advance how much power they can generate 
from these sources in any given hour, day, week, 
or month. Hydropower is largely on-demand, 
but drought conditions may affect hydropower 
generation in certain circumstances.

Wind and solar are more problematic from a 
reliability perspective. Wind turbines generate, 
on average, only about 35 percent of the power 
that would be possible under consistently ideal 
conditions (Wind was second-largest source of U.S. 
electricity generation on March 29 - U.S. Energy 
Information Administration (EIA)). Solar equipment 
generates, on average, only about 25 percent of the 
power that would be possible under sunny skies at 
high noon (Southwestern states have better solar 
resources and higher solar PV capacity factors - 
U.S. Energy Information Administration (EIA)). 

The limited production of wind and solar power 
is even more problematic because those limited 
amounts of power production are unpredictable. 
Wind speeds can vary greatly on a minute-by-
minute basis. The same holds true on an hour-by-
hour or day-by-day basis. Solar is similar. Even 
during daylight hours, cloud coverage can vary on a 
minute-by-minute or hour-by-hour basis. 

Grid operators must always keep electricity 
generation and supply in balance, but intermittent 
and unpredictable wind and solar power impose 
substantial challenges to doing so and inflict 

greater costs on other power sources that must 
be dialed up and down to match wind and solar 
intermittency. 

Dialing up and down backup power generation to 
accommodate wind and solar is more than merely 
inconvenient – it is also quite expensive. Just as an 
automobile will run more efficiently and get better 
mileage while running at a consistent highway 
speed than frequently increasing and decreasing 
speeds in city traffic, forcing backup power to ramp 
up and down to compensate for the intermittency 
of wind and solar adds substantial costs to power 
generation from those backup sources.

Reliable

The limited production of wind and 
solar power is even more problematic 
because those limited amounts of 
power production are unpredictable. 
Wind speeds can vary greatly on a 
minute-by-minute basis. The same 
holds true on an hour-by-hour or day-
by-day basis. Solar is similar. Even 
during daylight hours, cloud coverage 
can vary on a minute-by-minute or 
hour-by-hour basis. 
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Affordable, reliable, and clean are the foundational 
elements of sound energy policy. An in-depth 
analysis of seven common electrical power sources 
reveals that natural gas makes the most sense 
according to the affordable, reliable, and clean 
standard, with nuclear, hydro, and coal not far 
behind. Biomass trails by a moderate margin while 
wind and solar stand apart as the least desirable 
power sources.

 

Conclusion
Affordable, reliable, and clean are the 
foundational elements of sound energy 
policy. An in-depth analysis of seven 
common electrical power sources 
reveals that natural gas makes the 
most sense according to the affordable, 
reliable, and clean standard, with 
nuclear, hydro, and coal not far behind.
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