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The United States is building a clean energy revolution that will deliver deep pollution 
reductions. Coal-fired generation dropped to historic lows this year, producing only 
one-third of our electricity, while renewable energy generation reached record highs, 
with more than one-eighth of America’s electricity generated from solar panels, wind 
turbines, and other renewable resources. The past year in energy saw a number of 
victories for the environment, highlighted by a global climate agreement and a carbon 
pollution reduction plan for the United States. There have been strong efforts to 
decarbonize the electric grid through carbon reduction targets, energy efficiency gains, 
and renewable energy additions. In fact, more than one-fifth of the U.S. population lives 
in a state with a goal of at least 50 percent renewable energy. 
 

These strong trends indicate that a transition to a clean 
energy economy is irrevocably underway, and independent 
of any changes in federal administrations or congressional 
leadership. As New York Times op-ed columnist Thomas 
Friedman wrote recently in an open letter to President-
elect Trump (quoting Hal Harvey, CEO of the energy and 
environmental policy firm Energy Innovation), “the cost of 
solar energy has dropped more than 80 percent since 2008, 
wind costs dropped more than 50 percent since 2008, 
battery costs dropped more than 70 percent since 2008, 
and LED lighting costs dropped more than 90 percent 
since 2008. As a result, a clean future now costs less 
than a dirty one.”1 This is further evidence that economic 
forces, integrated with energy policy made at state and 
regional levels, will remain the most significant factors 
in determining America’s energy future, not partisan 
ideological differences.

CLEAN ENERGY HIGHLIGHTS
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CLEAN ENERGY HIGHLIGHTS
NRDC’s Fourth Annual Energy Report comes after the 
United States helped achieve a successful agreement 
at the historic global climate negotiations in Paris at 
the Conference of the Parties 21 (COP 21). The accord 
included greenhouse gas (GHG) reduction targets for 
195 nations after 2020, with the goal of avoiding the 
worst impacts of climate change.2 Both developed and 
developing countries pledged significant GHG reductions 
and accepted provisions calling for greater transparency 
and accountability in maintaining these commitments. 
For the United States, that means economy-wide cuts up 
to 28 percent below 2005 GHG emissions levels by 2025. 
As energy policy expert Michael Grunwald wrote shortly 
after the 2016 presidential election, “even if [the United 
States were] to withdraw from the Paris climate deal, 
the U.S. is on track to fulfill its pledges under that deal.”3 
But continued federal action to strengthen and uphold 
these pledges is crucial to maintain the United States’ 
leadership and reputation around the world. At the state 
level, California pushed the leadership bar still higher with 
Senate Bill (SB) 32, enacted in August 2016, which should 
ensure a statewide GHG emissions reduction of 40 percent 
or more below 1990 levels by 2030.

This clean energy transition is being driven in large part 
by gains in energy efficiency, the least expensive and 
most productive way to meet our energy needs. Energy 
efficiency in our homes, buildings, and appliances reduces 
our need for dirty fuels and allows utilities to avoid building 
polluting power plants. The United States has also worked 
to reduce pollution from the transportation sector by 
improving vehicle efficiency through standards, advancing 
cleaner fuels, promoting electric vehicle use, and improving 
land use practices. Oil consumption in 2015 was 12 percent 
below its 2005 peak. Primarily as a result of reduced coal 
use, energy efficiency gains, and soaring generation from 
solar and wind, 2015 marked a milestone in modern U.S. 
history: carbon dioxide emissions from electric generation 
dropped below those of the entire transportation sector for 
half of the year.4 

Also of note is the joint proposal by Pacific Gas & 
Electric—California’s largest utility—and diverse allies, 
including NRDC, to retire a giant, aging nuclear power 
plant. The proposal aims to retire the Diablo Canyon 
plant, California’s last remaining nuclear power resource, 
and replace it by 2025 with less costly zero-carbon 
alternatives, led by energy efficiency and renewable energy.

GREENHOUSE GASES
Carbon dioxide accounts for the majority of climate-
harming U.S. greenhouse gas emissions, with methane, 
nitrous oxide, and fluorinated gases following in order 
of importance.5 Compared with levels recorded a decade 
ago, U.S. energy-related carbon dioxide emissions in 2015 
were down 12 percent from their 2005 levels (Figure 1), a 
significant drop in pollution that causes climate change. 
However, much more progress is urgently needed. In 
December 2015, as part of the Paris Agreement, the 
Obama administration formally committed to achieving 
economy-wide greenhouse gas reductions of 26 percent to 
28 percent below 2005 levels by 2025.6 Both federal and 
state emissions limits are vital to meeting these targets and 
achieving our longer-term climate goals.

In August 2015, the U.S. Environmental Protection Agency 
(EPA) finalized the Clean Power Plan (CPP), an historic 
climate change policy setting the first-ever limits on 
carbon pollution from coal- and gas-fired power plants. It 
is projected to reduce carbon emissions from the power 
sector by one-third relative to 2005 levels by 2030.7 
However, in February 2016, the U.S. Supreme Court issued 
a stay, putting a temporary pause on implementation of 
the Clean Power Plan until legal arguments are resolved. 
In September 2016, the United States Court of Appeals 
for the District of Columbia Circuit heard arguments for 
and against the Clean Power Plan, and at this writing, 
a decision is pending. Meanwhile, despite the legal 
wrangling, many states have continued their clean energy 
transition, implementing policies that will cut energy waste 

Figure 1: U.S. Energy-Related Carbon Dioxide EmissionsU.S. Energy-Related Carbon Dioxide Emissions
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in homes and buildings and formulating standards that will 
strengthen investments in renewable energy.8 In August 
2016, California passed SB 32, which sets North America’s 
most aggressive emissions reduction targets for carbon 
pollution. California—by some reckonings the world’s 
sixth-largest economy—aims to reduce emissions by at 
least 40 percent below 1990 levels by 2030.9 

The EPA in 2016 also released the first standards to cut 
methane emissions from new sources in the oil and gas 
sector. These standards are an important step toward 
meeting President Obama’s Climate Action Plan goal to 
reduce methane emissions from the oil and gas sector by 
40 to 45 percent from 2012 levels by 2025.10 Meanwhile, 
more than 140 countries signed a landmark agreement in 
October 2016 to limit hydrofluorocarbons (HFCs), a class 
of damaging, climate-warming fluorinated gases. Under the 
Kigali Amendment to the Montreal Protocol (the treaty that 
saved the ozone layer), developed and developing countries 
agreed to phase down HFCs used in air conditioners, 
refrigerators, other appliances, and insulation. The 
agreement is expected to avoid up to half a degree Celsius 
of future global warming.11 

ENERGY EFFICIENCY 
Energy efficiency is the most productive and cost-effective 
way to meet our energy needs. By using energy in our 
homes and businesses more efficiently, we are able to 
reduce the amount generated and supplied and avoid 
the need to build more power plants, while also saving 
homeowners and businesses tens of billions of dollars 
annually on their utility bills and preventing significant 
carbon emissions. For example, for the four-state region of 

Idaho, Montana, Oregon, and Washington, efficiency had 
become the second-largest “resource” to meet customer 
energy needs by 2015, saving consumers $3.75 billion per 
year on their electricity bills and lowering annual carbon 
dioxide emissions by 22.2 million tons.12 Moreover, since 
less energy is being used due to efficiency nationally, there 
is more market competition among the resources used 
to generate it, which drives down electricity prices for 
everyone. Due to energy efficiency progress, the historical 
link between economic growth and total energy use was 
broken four decades ago and has not reappeared. GDP 
increased by 30 percent between 2000 and 2015, while 
total energy consumption remained flat (Figure 2). Utilities 
are seeking approval for new business models encouraging 
efficiency, such as revenue decoupling which removes 
the disincentive for utilities to support energy-savings 
programs and ensures that utilities recover authorized 
costs of service regardless of fluctuations in sales.13 

The United States remains a leader in energy efficiency 
building codes, and appliance and equipment standards. In 
2015, Congress passed the Energy Efficiency Improvement 
Act, which includes a new way to identify high-efficiency 
spaces, using the Tenant Star labeling program to recognize 
the design and construction of efficient tenant spaces 
and rewarding top energy performance in those spaces.
By boosting market demand for building upgrades, the 
Tenant Star program is expected to cut utility bills by 
up to $2 billion by 2030 and reduce carbon emissions by 
almost 12 million metric tons.14 President Obama also set 
a goal of reducing carbon pollution by 3 billion metric tons 
cumulatively by 2030 through efficiency standards for new 
buildings and appliances.15 In 2015, the U.S. Department 
of Energy (DOE) finalized 13 rules for minimum efficiency 

Figure 2: U.S. Growth in Energy Consumption and Gross Domestic Product Since 1950U.S. Growth in Energy Consumption and Gross Domestic Product Since 1950
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standards, including a major standard for commercial 
rooftop heating and cooling equipment (air conditioners, 
heat pumps, and warm-air furnaces); standards for battery 
chargers, dehumidifiers, and some refrigeration equipment 
followed in 2016. The rooftop air conditioner standard 
alone will yield the largest energy savings of any DOE 
standard issued to date; it resulted from a strategically 
negotiated rulemaking involving manufacturers, utilities, 
and consumer and environmental groups.16 DOE in 2015 
also set the first-ever efficiency standards for commercial 
and industrial pumps.17 Energy efficiency standards issued 
since 1987 for appliances have saved U.S. households an 
average of $500 per year on utility bills, adding up to $63 
billion in 2015 alone. Moreover, energy saved through 
appliance standards in 2015 was equivalent to the amount 
of electricity required to meet the needs of 43 million 
U.S. homes, almost a third of the nation’s residences.18 
According to the Appliance Standards Awareness Project, 
the climate-warming emissions avoided as a result of these 
standards represent 11 percent of what the United States 
needs in order to meet its 2025 target under the Paris 
climate treaty.19 

RENEWABLE ENERGY
The United States’ clean energy transition is exemplified 
by the remarkable growth of renewable energy, which 
represented more than 13 percent of total U.S. electricity 
generation in 2015 (and more than 15 percent over the first 
three quarters of 2016). This mostly reflects contributions 
from wind and solar, as the percentage of electricity 
generated by these technologies has more than doubled in 
the past five years (Figure 3), while hydropower production 
has remained relatively flat. Until recently, hydropower 
accounted for significantly more renewable electricity 
generation than non-hydro renewables (wind, solar, 
geothermal, and biomass); in both 2014 and 2015, however, 
this relationship was reversed.

Economies of scale and smart federal and state policies 
have prompted a rapid decline in the cost of generating 
electricity from onshore wind and solar photovoltaic (PV) 
since 2009, with onshore wind costs falling by 61 percent 
and PV by 82 percent.20 Wind provided almost 5 percent 
of U.S. electricity generation in 2015 and surpassed 75 
gigawatts (GW) of total capacity in 2016. Moreover, the 
absolute increase in wind generation was more than four 
times the corresponding increase in nuclear generation 
from 2000 to 2015. Although only about 1 percent of U.S. 
electricity generation came from solar sources in 2015, 
their contribution has grown at a rapid pace (Figure 4), 
and that progress is expected to continue. In fact, the 
United States reached a milestone of 1 million solar PV 
installations in 2016, generating enough power to supply 
almost 6 million homes.21 In 2016, utility-scale solar 
capacity additions are expected to reach 9.5 gigawatt-hours 
(GW), more than in the past three years combined.22 

Figure 3: Percentage of Annual U.S. Electricity Generation  
by Wind and Solar Energy23

Figure 4: Annual Utility-Scale Solar (top) and Wind Generation (bottom)

Percentage of Annual U.S. Electricity Generation 
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The 2015 extension of federal incentives for solar and wind 
energy development will help ensure continued growth in 
renewable energy. Congress extended the solar investment 
tax credit for residential, commercial, and utility-scale 
solar projects at its current level of 30 percent through 
2019, with a phase-down in subsequent years, dropping to 
10 percent permanently for large-scale projects in 2022 
and phasing out entirely for residential projects without 
further legislative action. The full production tax credit 
of 2.3 cents per kilowatt-hour for wind was extended 
through the end of 2016. It will then drop by 20 percent 
each year until 2019, after which it will expire without 
further action. Additionally, offshore wind projects are 
allowed to claim the investment tax credit, although few 
will be built before the end of the five-year extension.24 
The nation’s first offshore wind project, the Block Island 
Wind Farm in Rhode Island, finished construction and was 
scheduled to go online in late 2016.25 Massachusetts has 
enacted legislation that will lead to the development of 
offshore wind, and New York is actively moving forward 
with similar policies. Overall, solar and wind energy are 
projected to nearly double from 2015 levels by 2021 as a 
result of the tax credit extensions and other policies.26

Many states have strengthened renewable portfolio 
standards (RPS) that promote clean renewable energy, with 
both California and New York recently enacting aggressive 
“50 by ’30” goals that require 50 percent renewable 
energy by 2030. Oregon’s new RPS calls for 50 percent 
renewable energy by 2040, Vermont’s calls for at least 
75 percent renewable energy by 2032, and all of Hawaii’s 
electricity will be renewable by 2045. More than one-fifth 
of the U.S. population now lives in a State that officially 
aims to secure at least 50 percent of its electricity from 
renewable resources. Cities also are active in the transition 
to 100 percent clean energy; leaders (in alphabetical 
order) include Aspen, Colorado; Burlington, Vermont; East 
Hampton, New York; Georgetown, Texas; Grand Rapids, 
Michigan; Greensburg, Kansas; Rochester, Minnesota; 
and the California cities of San Jose, San Diego, and San 
Francisco.27

Energy storage is another tool for changing the electricity 
landscape by making the grid more flexible and integrating 
variable energy resources. For example, energy storage 
technologies can stockpile excess solar energy when 
the sun is shining and release it later when demand for 
power is highest. Pumped hydroelectric storage currently 
represents the majority of storage capacity in the United 
States. However, non-hydro storage technologies—such 
as compressed air, batteries, and flywheels—more than 
doubled their capacity from 160 megawatts in 2010 to 
350 megawatts in 2014. States have begun to develop 
policy road maps and mandates to develop energy storage 
technologies; for example, California is committed to 
adding at least 1.3 gigawatts of capacity by 2020.28

NUCLEAR ENERGY
Nuclear energy remained below 20 percent of total electric 
generation in 2015 for the sixth consecutive year and at 
the same level as in 2000. There are 61 commercially 
operating nuclear stations with 99 nuclear reactors in the 
United States, representing about 19.5 percent of total 
U.S. electricity production in 2015.29 Several plants have 
been retired for either cost or safety reasons in recent 
years, including Duke Energy’s Crystal River power plant, 
Southern California Edison’s San Onofre units, Dominion’s 
Kewaunee power plant, Omaha Public Power District’s 
Fort Calhoun power plant, and Entergy’s Vermont Yankee 
plant. In June 2016, Pacific Gas and Electric announced 
a proposal jointly with labor and environmental groups 
to retire Diablo Canyon, California’s last two nuclear 
reactors, when their federal operating licenses expire in 
2024 and 2025, and replace them with lower-cost zero-
emission energy options, such as energy efficiency, energy 
storage, demand response, and renewables. This is the 
first proposal ever to replace nuclear energy without 
raising carbon emissions, establishing an inspiring model 
that also accommodates community and labor interests.30 
Debates are underway in Illinois, New York, and nationally 
over whether and how to address a decline in wholesale 
electricity prices that threatens the immediate economic 
viability of other operating nuclear units, many of which 
rely on these markets for all or most of their revenues. 

On the other hand, after decades of construction delays 
and suspensions, Tennessee Valley Authority’s Watts Bar 
reactor came online in Tennessee in October 2016, and four 
more nuclear reactors are under construction in Georgia 
and South Carolina.31 The reactors in Georgia and South 
Carolina have seen repeated slippages in their construction 
schedules and are not expected to come online before 2019, 
costing billions of dollars more than their original budgets. 
Meanwhile, recent years have seen no government progress 
in siting a deep geologic repository to dispose of spent 
nuclear fuel, and the nation’s only high-level radioactive 
waste site, the Waste Isolation Pilot Plant (WIPP) in New 
Mexico, remains closed following a 2014 accident. 

NATURAL GAS 
For decades, coal has been the leading source of U.S. 
electricity generation. However, natural gas nearly tied 
coal in 2015, generating 32.7 percent of the nation’s total to 
coal’s 33.2 percent (Figure 5). By the close of 2016, natural 
gas is likely to surpass coal as the leading source of annual 
generation.32 

Much of the growth in natural gas production is due to low 
natural gas prices, driven by a boom in domestic production 
from shale gas resources. In 2015, hydraulically fractured 
wells provided two-thirds of U.S. natural gas production.33 
This technique, which injects fluids at high pressure into 
deeply buried fossil fuel reservoirs, has reduced America’s 
dependence on foreign oil and helped keep natural gas 
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prices relatively low. But it has also been linked to adverse 
public health and climate impacts, and emissions of 
methane, a potent climate change pollutant, are an issue 
throughout the gas production chain.34 

COAL 
America is decreasing its reliance on coal-fired generation. 
The share of electricity generated from coal fell from 52 
percent in 2000 to 33 percent in 2015 (Figure 6), driven 
by market shifts to natural gas and non-hydro renewable 
energy, as well as by strengthened air pollution standards. 
Until 2008, coal out-produced natural gas, wind, and solar 
energy combined by a factor of 2; however, in 2015 natural 
gas, wind, and solar together produced 5 percent more 

electricity than coal. U.S. coal production dropped below 
1 billion short tons in 2015, reaching the lowest level since 
1986.35 Around 18 GW of coal capacity was retired in 2015, 
representing about 5 percent of the nation’s coal fleet.36 
Coal power plant retirements were also influenced by EPA’s 
Mercury and Air Toxics Standards (MATS), which set 
limits for hazardous air pollutants emitted by coal power 
plants with a capacity of 25 megawatts or greater.37 States 
are passing laws to speed the power sector’s shift away 
from coal generation: a decade ago, California’s SB 1368 
ended long-term utility investments in conventional coal 
generation, and Oregon recently became the first state to 
direct its utilities to stop purchasing coal-fired electricity 
altogether (by 2035).38 

Figure 5: Percentage of U.S. Electricity Generated by Coal and Natural Gas

Figure 6: Percentage of U.S. Electricity Generated by Coal, Natural Gas, Nuclear, Hydro, and Other Renewables
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OIL
Annual U.S. oil consumption in 2015 was almost 12 percent 
below that of 2005, which was the highest in the nation’s 
history. In fact, oil use today is only slightly higher than 
it was in 1973, the year of the first “oil shock” and the 
OPEC oil embargo. However, annual oil consumption has 
increased for the past three years (Figure 7). This is due 
mainly to increased vehicle miles traveled and consumers’ 
revived interest in SUVs and light trucks, spurred by low 
gasoline prices. Continued strengthening of clean car and 
fuel economy standards remain critical for achieving future 
oil consumption reductions.

The United States is relying partly on federal standards to 
decarbonize the transportation sector. Model year 2015 
automobile fuel economy reached a record high, while 
new vehicle emissions reached a record low.39 The Obama 
administration set greenhouse gas emissions and fuel 
economy standards for cars, SUVs, and light trucks that 
will nearly double automobile fuel efficiency from 2010 
levels by 2025. These standards will cut oil imports by a 
third and avoid the consumption of 3.1 million barrels per 
day by 2030, more than what the United States purchases 
now from any OPEC nation.40 In August 2016, EPA and the 
U.S. Department of Transportation also finalized new fuel 
economy standards for medium- and heavy-duty trucks—
including new large pickups, tractor-trailers, buses, and 
delivery vans—that will reduce fuel use by up to 25 percent 
by 2027. This is equivalent to cutting oil consumption by 
almost 2 billion barrels over the lifetimes of these vehicles 
and saving owners about $170 billion in fuel costs.41 

New transportation policies across the United States 
are spurring vehicle electrification. As the electric grid 
becomes cleaner, for all the reasons described earlier, 
electric vehicles are being charged with increasingly 
decarbonized electric power. Widespread transportation 

Figure 7: Annual Petroleum Consumption

electrification could reduce carbon pollution by 550 million 
metric tons annually by 2050, equivalent to the emissions 
from 100 million petroleum-fueled passenger cars.42 

The Obama administration in November 2015 rejected the 
construction of the Keystone XL pipeline, which would 
have pumped 830,000 barrels per day of oil from Canada 
through the U.S. heartland to the Texas Gulf Coast.43 The 
Keystone XL pipeline would have increased greenhouse 
gas emissions, disrupted areas of sensitive wildlife habitat, 
and threatened to pollute water sources in America’s 
heartland.44

ON THE HORIZON: AMERICA’S UTILITIES 
PREPARE FOR NEW ROLES
There is a shift from large, centralized power plants 
to a new energy landscape with distributed (on site) 
energy resources—such as energy efficiency, demand 
response, small-scale renewable generation, and energy 
storage—that can help meet Americans’ energy needs. 
With the proliferation of these distributed technologies 
and advanced metering technology, energy is now flowing 
two ways between utilities and customers. “Net metering” 
is among the mechanisms that allow customers to be 
compensated for sending their excess local generation to 
the grid, while electric cars and other devices increasingly 
will be storing and dispatching energy. Customers are 
also beginning to see enhanced rewards for reducing their 
household energy consumption when it matters the most.45 

Utilities of the future and their regulators should 
align shareholder incentives with state and federal 
environmental goals, adapt to new technologies, and 
support innovation while ensuring equitable treatment 
of all customers. Utilities should compensate distributed 
generation according to the benefits and costs of these 
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resources and fairly weigh their societal value. All 
utilities also need revenue decoupling, which encourages 
customers to save energy while avoiding new fixed charges 
on utility bills that are independent of consumption, 
reducing customers’ reward for saving energy. The 
current count of states with electricity and natural gas 
decoupling mechanisms stands at 15 and 23, respectively. 
And a number of additional states—including Colorado, 
Louisiana, Michigan, Missouri, Montana, New Hampshire, 
New Jersey, and Pennsylvania—have decoupling under 
review.

CONCLUSION
The United States is changing fundamentally across the 
energy sector, accelerating away from fossil fuels into a 
clean energy future. The trend,* obvious for more than a 
decade, is a combined product of state and federal policy 
harmonized with potent economic forces. To continue our 
progress in decarbonizing electric grids, states should 

strengthen renewable portfolio standards and adopt strong 
energy efficiency policies for our homes, buildings, and 
appliances. Power companies and their regulators should 
curb power plant emissions and prioritize renewable 
energy and energy efficiency. In the transportation sector 
we need to incentivize electric vehicles and strengthen 
our fuel economy standards to continue reducing our 
reliance on oil. Clean energy companies and businesses 
should also lead the way, creating jobs for the sustainable 
energy economy. In both international and domestic policy, 
the federal government should remain an active partner 
in a clean energy transition driven increasingly by the 
recognition that clean energy costs less than dirty energy. 

This edition of NRDC’s Annual Energy Report is a 
testament to America’s progress in reducing harmful 
greenhouse gas emissions while also improving our nation’s 
energy security and financial health. It is a trend that will 
continue to clean our air, create good-paying jobs, lower 
customer bills, and avoid the worst effects of climate 
change.
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