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Introduction

Solar energy is electricity or thermal energy generated 
by sunlight striking either photovoltaic (PV) panels 
for electricity generation, 3 or Concentrating Solar-
Thermal Power (CSP), which concentrates solar 
radiation for use as either electricity or thermal (heat) 
energy.4 

CSP plants are most often used for larger scale 
electricity generation. Utility-scale CSP plants use 
large ground-mounted mirrors, which reflect and 
concentrate solar radiation onto a receiver tower.

PV technology systems use individual PV “cells” 
that are linked together into panels or modules.5 This 
type of solar power generation makes up most of the 
utility-scale electricity generation from solar in the 
United States.6

Solar Use in the United States and World

The U.S. Energy Information Administration (EIA) 
reports that U.S. utility-scale solar energy peaked 
at 15,917 thousand-megawatt-hours in June 2022, 
as seen in Figure 1. 7 Installed solar capacity has 
increased over time, but even at its summertime peak, 
it only comprises about 5 percent of total electricity 
generation in the United States.

Installed solar capacity worldwide was approximately 
843 gigawatts in 2021.8 However, because in-use 
global solar generation technologies average a 
capacity factor of 14 percent, the amount of electricity 
generated by all solar sources combined is a fraction 
of the installed capacity.9 

The discrepancy between installed capacity and 
power generation is in part due to the intermittent 
nature of solar power as a source of energy. Solar 
electricity generation only works when sunlight is 

present. Therefore, on cloudy days and at night, 
power generation decreases or is absent entirely. 
Also—as Figure 1 demonstrates—when the days 
are shorter and often cloudier in winter, solar power 
production declines. Moreover, extremely high 
temperatures can also reduce the power output of 
solar cells by up to 25 percent.10 Overheating the PV 
cells leads to a voltage drop, which despite increased 
current, will cause power output to decline.

Unless damaged, an average PV solar panel will 
last about 25 years, at which point the efficiency of 
PV panels drops.11 Some studies estimate the rate of 
degradation is approximately 0.8 percent annually. 
Solar panel power output is also reduced by dust and 
dirt on the glass.12 To ensure the highest possible 
power generation from any solar array, it needs to be 

Quick Bullets
•	 Solar energy is generated when sunlight 

strikes photovoltaic panels, generating 
electricity. 

•	 Solar energy made up 5 percent of total 
electricity generation in the United States at 
its early summertime peak in 2022.1

•	 In 2019, the average wholesale electricity 
price of solar was on average $36 per 
megawatt-hour.2

•	 Solar does not work at night, performs 
poorly in cloudy conditions and during 
winter months, and struggles in high 
temperatures. 

“Like other renewable technologies, solar benefits from government subsidies and 
state mandates. Such subsidies reduce the costs directly attributable to solar power 

generation relative to traditional sources of electricity because taxpayers foot the bill.”

Quick Bullets
•	 Fracking is a method of increasing 

the amount of oil and gas that can be 
extracted from a reservoir.

•	 Fracking, combined with directional 
drilling, allowed U.S. natural gas pro-
duction to climb 84 percent, and oil 
production to grow 137 percent. 1

•	 The amount of new gas produced by 
fracking decreased the price of nat-
ural gas by $6.83/MCF from 2008 to 
2020.2

•	 Research indicates fracking is not 
causing water or air pollution, or 
damaging earthquakes.
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Fracking for Oil and Natural Gas

Introduction

Hydraulic fracturing, aka “fracking,” is a method 
for recovering oil and gas from unconventional 
fossil fuel reservoirs. It involves creating fissures in 
a rock formation to stimulate oil or gas movement 
through a reservoir that may otherwise have been 
difficult to extract fluids from.

Two broad concepts need to be understood: 
“porosity” and “permeability.” Porosity exists when 
there is space between grains of rock, allowing gas, 
water, or oil, to accumulate. Permeability describes 
the presence of pathways between the spaces, which 
allow fluids to move through the rock. 

For example, shale has high porosity, but low 
permeability. As a result, it is difficult to produce 
significant amounts of oil and gas from shale 
formations. The solution is to increase artificial 
permeability by fracturing the rock.  This is 
typically accomplished by pumping liquid solutions 
at high pressure down to the target formation, which 
opens cracks in—or fractures—the rock. The liquid 
contains a “proppant,” which is often sand, to hold 
the new fissures open. 

Economics

Fracking has allowed natural gas and oil to be 
produced from formations where it was not 
previously technologically or commercially 
viable. Natural gas is now produced in 34 states.3 
Combined with horizontal drilling technologies, 
fracking has substantially increased domestic 
production of natural gas. In fact, since 2005, 
U.S. gross withdrawals of natural gas increased 
by about 84 percent due to the advent of fracking 
technology.4 This reversed a decline in production 
that had begun in the 1970s. After declining for 

decades, fracking led to a 137 percent increase in oil 
production—a dramatic increase.5 Due to fracking 
technology innovations over the years, the United 
States became a net-exporter of natural gas and 
substantially reduced the amount of oil imported.6,7

The production increase resulted in a significant 
decline in the price of natural gas. Spot prices 
declined from about $8.86 per thousand cubic feet 
(MCF) in 2008 to $2.03/MCF in 2020.8 Unfortunately, 
the Biden administration’s anti-energy policies have 
caused the price to increase over the past few years.9 

Fracking has also escalated production from existing 
wells that were declining, in a process called 
“refracking.”10 This allows for greater output from 
a well that has already been drilled, saving the costs 
associated with drilling a new well.

“Fracking allowed U.S. natural gas production 
to climb 84 percent, and oil production to grow 

137 percent”



regularly cleaned. Maintaining clean solar modules 
can be difficult when they are located on rooftops or 
in remote or arid locations, with significant amounts 
of blowing sand and dust but limited access to fresh 
water. 

Costs and Subsidies

Solar power has a low Levelized Cost of Energy 
(LCOE) compared to traditional sources of electricity 
generation like coal, natural gas, and nuclear.13 The 
LCOE value, however, fails to reflect the full costs 
of solar power. For instance, other power generating 
sources must be kept on standby or idling to rapidly 
cycle up when solar power generation fluctuates, or 
is limited during times when sunlight is not present. 
And because solar panels do not generate electricity at 
night, necessitating replacement supplies, the true cost 
of solar is higher than LCOE estimates—which only 
account for the capital costs of building or fueling 
individual facilities.14 As a result, the EIA reports that 

solar photovoltaic electricity prices are substantially 
higher than other power sources.15 

Like other renewable technologies, solar benefits from 
government subsidies and state mandates.

Updated in the Inflation Reduction Act of 2022, the 
Renewable Electricity Production Tax Credit grants a 
per-kilowatt hour credit for any electricity generated 
by approved renewables.16 Electricity from solar 
gets up to 2.5 cents per kilowatt hour for the first 10 
years of service,17 or the investment tax credit of 30 
percent,18 depending on the size of the installation. 
Such subsidies reduce the costs directly attributable to 
solar power generation relative to traditional sources 
of electricity because taxpayers foot the bill.

In addition, individual states’ renewable portfolio 
standards mandating increased amounts of wind and/
or solar electricity be delivered within the state have 
also contributed to the growth of solar power despite 
its high cost and lack of reliability. 19
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Figure 1: Net generation from solar by state by sector, monthly. Chart generated by the U.S. Energy 
Information Administration. Retrieved 11/10/22 from https://www.eia.gov/electricity/data/browser/#/
topic/0?agg=1,0,2&fuel=004&geo=qnifi05c03j78&sec=o3g&linechart=

Environmental Concerns

Environmental concerns are the primary point of 
contention for opponents to fracking.

Yet, multiple studies conducted by universities, the 
U.S. government, and private organizations prove 
that fracking is not responsible for water pollution. 
In one prominent 2016 study conducted over a six-
year period that examined 110,000 fracked oil and 
gas wells, the Environmental Protection Agency 
(EPA) found no pollution. The EPA concluded that 
the operations were unlikely to drive any fluid into 
drinking water zones.11 

Fracked formations are usually 6,000 to 10,000 feet 
deep—far deeper than water wells, which are usually 
no more than 500 feet deep.12 Thousands of feet of 
relatively impervious rock separate fracked wells and 
water wells, making pollution exceedingly unlikely.

Data also indicate that fracking does not significantly 
contribute to air pollution. While some localized 
emissions are associated with oil and gas operations, 
including fracking, multiple studies from universities 
and local governments have found that modern well 
sites do not emit harmful levels of air pollution.13  

Fracking can cause minor tremors underground, but 
they are not strong enough to be felt or cause damage. 
Most reported “induced” earthquakes associated 
with fracking operations come from wastewater 
injection wells. However, these have declined, 
reinjection pressure has been reduced, and recycling of 
wastewater has increased.14

The low price of natural gas has also allowed it to 
partially replace coal for electricity generation, which 
has resulted in lower sulfur, nitrogen, and mercury 
particulates, as well as reduced carbon dioxide 
emissions.15
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