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n the battle to clean up the nation’s air, progress is as hazy as 
the Los Angeles skyline on a hot, smoggy day.
In the past 15 years, the city has cut ozone* — the main compo-

nent of smog — by more than one-third and fine-particle pollution, 
or soot, by about half.1

For car-clogged California, which has some of the nation’s worst 
air pollution, that is a significant step forward. Yet the Los Angeles 
region ranked No. 1 in a 2015 listing of U.S. cities with the worst air 
quality, including the most ozone pollution and the third most soot, 
according to the American Lung Association.2

The good news/bad news in Los Angeles reflects the complexity 
of the air pollution fight in the United States and worldwide.3

The days of pedestrians in U.S. cities being unable to see across 
a smoggy street are largely over, but air pollution remains the world’s 
biggest environmental health risk, with some of the worst problems 
in developing nations such as China and India.4

Air pollution kills 3.3 million people a year, including 55,000 in 
the United States, mostly from strokes and heart attacks, according 
to a study by scientists from the United States, Europe and the 
Middle East, published in September.5 Worldwide, air pollution is 
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The smog-shrouded Los Angeles skyline sets the scene 
for tourists taking a selfie on May 31, 2015. More than 3 
million people a year die as a result of air pollution, 
including 55,000 Americans. The United States and 
most of the world’s other nations met in Paris in 
November 2015 to establish policies to curb polluting 
emissions that are dangerously warming the planet.

From CQ Researcher,
November 13, 2015.
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* Ozone, a major component of smog, is created when hydrocarbons, nitrogen 
oxides and other pollutants emitted by cars, power plants and factories mix in 
the air on hot, sunny days.
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2  E N V I R O N M E N T

implicated in nearly one in eight premature deaths from 
respiratory and cardiovascular diseases, as well as in 
many cancers, according to the World Health 
Organization.6 And the International Agency for 
Research on Cancer said evidence shows a causal link 
between air pollution and lung cancer and a heightened 
risk of bladder cancer.7

Air pollution also poses other, potentially cata-
strophic, consequences for global climate change. It is 
inextricably bound up with global climate change 
because of pollutants in the atmosphere known as green-
house gases. Produced largely by burning coal and oil, 
these gases, including carbon dioxide (CO2), contribute 
to the greenhouse, or warming, effect in the Earth’s 
atmosphere.

A widely cited figure suggested in 2009 by former 
NASA climate scientist James Hansen set a CO2 level of 
350 parts per million (ppm) as a threshold for Earth’s 
safety. Any level above that will lead to dangerous warm-
ing not seen since the Pliocene era (5.3 million to 2.6 
million years ago), Hansen warned. In May 2013, the 
level reached 400 ppm at a monitoring station in Hawaii 
for the first time, and this year it appears that 400 will be 
the new normal, the World Meteorological Organization 
announced in early November. The planet’s temperature 
will rise at least 2 degrees by the end of the century, 
according to current projections, and an increase topping 
that could lead to a host of environmental crises, includ-
ing flooding from rising sea levels and catastrophic 
weather events.8

On Nov. 30, the United States and 195 other coun-
tries will attend the 21st United Nations Climate Change 
Conference in Paris, or COP21. The conference will set 
global targets for reducing carbon emissions and mitigat-
ing climate change. Participating countries already have 
pledged to reduce their emissions, but experts say that is 
only a start. “Paris must be the floor, not the ceiling, for 
collective ambition,” said United Nations Secretary-
General Ban Ki-moon of South Korea.9

Domestic politics, including in the United States, 
may limit how far national leaders can go in addressing 
climate change. Frustrated by congressional inaction on 
the environment, convinced that climate change is at a 
crisis point and determined to set an example for other 
nations in the run-up to COP21, President Obama used 
his executive power in early August to issue regulations 

setting strict carbon-emission limits for states. Claiming 
authority under the 1970 Clean Air Act, he said his 
Clean Power Plan will cut carbon dioxide emissions from 
power plants and other industrial sources by 32 percent 
from 2005 levels by 2030.10

Obama’s plan has raised a slew of objections from all 
sides: The power industry, manufacturers and conserva-
tives condemn it as a jobs-killer, unneeded and in viola-
tion of the Clean Air Act, and they have sued to block 
its implementation. Environmentalists applaud the 
plan’s goals but say it doesn’t go far enough. The oppos-
ing views crystallize a fierce debate over what should be 
done about climate change, carbon dioxide emissions 
and air pollution.

Carbon emissions actually have been decreasing in the 
United States in recent years as the power grid increas-
ingly is fed by sources other than coal and oil. 11 Natural 
gas supplies are plentiful and cheap, and the renewable 
energy sector — including wind and solar power — is 
growing rapidly. In addition, so-called clean-coal tech-
nologies promise to further curb carbon emissions once 
they are more widely deployed. These technologies, such 
as carbon capture, “clean” coal by capturing its emissions 
before they enter the atmosphere.12

The Clean Power Plan defines carbon dioxide as a 
pollutant under the Clean Air Act and sets limits on car-
bon emissions produced by electricity-generating power 
plants, the source of about 37 percent of U.S. carbon 
emissions, the most of any sector.13 Transportation is sec-
ond, contributing 31 percent, and industry third, at 15 
percent.14

Proponents cite studies showing the Clean Power 
Plan will lead to 3,600 fewer premature deaths in the 
United States and 90,000 fewer childhood asthma 
attacks. The plan also will boost investment in renewable 
energy technologies, backers say. And it provides flexibil-
ity by phasing in the stricter standards and letting states 
decide how to meet their reductions — whether by using 
more clean energy, increasing efficiency or trading emis-
sion credits (plants whose emissions are below allowable 
levels can “sell” their credits for unused emissions to 
those plants unable to meet their targets).15

“It’s a simple idea that will change the world: Cut 
carbon pollution today so our kids won’t inherit climate 
chaos tomorrow,” said Rhea Suh, president of the 
Natural Resources Defense Council, an environmental 
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A I R  P O L L U T I O N  A N D  C L I M AT E  C H A N G E   3

advocacy group. “That’s what this historic plan will 
achieve. . . . Now we are going to fight with everything 
we’ve got to ensure the plan moves forward and provides 
the necessary momentum for unified global action.”16

Opponents, including states that produce and burn 
coal and dozens of energy companies, say the Clean 
Power Plan is an economic vise, harming industries that 
provide a necessary product — electric power. Twenty-
five states and several industry groups are suing to block 
the plan, arguing that Obama overstepped his executive 
power by illegally basing his plan on an obscure provi-
sion of the Clean Air Act and that the plan will drive up 
utility rates for homeowners and businesses and slash 
jobs in the power industry.17

Mike Dugan, president and CEO of the American 
Coalition for Clean Coal Electricity, rejects the Clean 
Power Plan in its finalized form, as published by the 
EPA. “Even in the face of damning analyses and scathing 
opposition from across the country, [the Environmental 
Protection Agency’s] final carbon rule reveals what we’ve 
said for months — this agency is pursuing an illegal plan 
that will drive up electricity costs and put people out of 

work,” said Dugan. “This rule fails across the board, but 
most troubling is that it fails the millions of families and 
businesses who rely on affordable electricity to help them 
keep food on the table and the lights on.”18

Opponents also say the new regulations are unneeded 
because carbon emissions are already falling. Natural gas is 
providing new incentives for utilities to switch from coal. 
Although it is a fossil fuel, natural gas produces fewer 
emissions than coal and oil when it burns.

Environmentalists say government regulations are 
necessary to further reduce carbon emissions. They also 
note that the gains in lower emissions thus far are not 
uniform. Recent data from the Energy Information 
Administration show that from 2000 to 2013 carbon 
emissions increased in 13 states — mostly in the Plains, 
where oil and gas drilling has been booming — with 
Nebraska recording the biggest rise.19

A second component of Obama’s effort to improve air 
quality is a tougher ozone standard, announced by the 
EPA on Oct. 1. It will require states and counties to lower 
their ozone levels from 75 parts per billion (ppb) to 70 
ppb in the next five to 22 years (the amount of time 

Carbon Dioxide Levels Accelerating
Concentrations of carbon dioxide (CO2) in Earth’s atmosphere reached 400 parts per million (ppm) for the 
first time in 2013, but when CO2 hit 400 ppm again this year, scientists said that level would be the new 
normal, and well over the 350 ppm that is considered the threshold for Earth’s safety. CO2 levels have risen 
27 percent since 1958, when scientists first began measuring them.

* March 1958 through August 2015, seasonally adjusted.

Source: C. D. Keeling et. al, “Exchanges of atmospheric CO2 and 13 CO2 with the terrestrial biosphere and oceans from 
1978 to 2000,” Scripps Institution of Oceanography, University of California San Diego, accessed Nov. 3, 2015, 
http://tinyurl.com/nalmrzlc; caption information from Philip Bump, “So Much for 350: The Atmosphere’s Carbon Dioxide 
Tops 400,” The Wire, April 29, 2013, http://tinyurl.com/oka5nkj
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4  E N V I R O N M E N T

depends on the state and the severity of that state’s ozone 
problem).

Ground-level ozone is a pollutant regulated by the 
Clean Air Act, primarily because of its harmful effects on 
human health. In contrast, the ozone layer in the upper 
atmosphere (the stratosphere) protects life on Earth by 
blocking much of the sun’s ultraviolet light.

Under the Clean Air Act, ground-level ozone stan-
dards are supposed to be revisited every five years or so. 
Although the new standard was expected, the U.S. 
Chamber of Commerce, the National Association of 
Manufacturers (NAM) and other opponents said it will 
hurt the economy. “Manufacturers have been leading the 
way in lowering ozone levels; yet, the Obama adminis-
tration forges on with a regulation that will stunt growth, 
production and job creation,” said Jay Timmons, presi-
dent and CEO of NAM.20

But environmental advocates such as the group Clear 
Air Watch and medical associations such as the American 

Lung Association (ALA) say the 
new standard doesn’t go far enough. 
“Given the health threats from 
ozone, greater health protections are 
clearly needed,” said Harold 
Wimmer, president and CEO of the 
ALA. “The level chosen of 70 parts 
per billion simply does not reflect 
what the science shows is necessary to 
truly protect public health.”21

As controversy swirls around 
Obama’s regulatory plans and the 
best way to improve air quality, here 
are some of the questions being 
debated:

Is President Obama’s Clean 
Power Plan good policy?
When Obama announced his Clean 
Power Plan on Aug. 3, he said its 
primary purpose was to reduce the 
nation’s greenhouse emissions. 
Lowering the amount of carbon 
dioxide that power-generating 
plants release into the atmosphere, 
he said, is one step in addressing cli-
mate change. Obama called the 

plan a moral obligation, a public health issue and a mat-
ter of national security.22

Environmental advocacy groups hailed the plan, 
whose emission limits will phase in over eight years 
beginning in 2022, as a “game-changer,” a “great start” 
and “the most significant step in U.S. history toward 
reducing the pollution that causes climate change.”23 
Critics had an opposite reaction: The Clean Power Plan, 
they said, will be costly to implement and represents 
government overreach at its worst. They contend Obama 
should have worked through Congress instead of issuing 
an executive order.

The limits in the plan “exceed the EPA’s legal author-
ity under the Clean Air Act,” Republican Gov. Mike 
Pence of Indiana wrote Obama in a June 24 letter, when 
the plan was in proposal phase. Besides threatening jobs 
and the supply of energy, Pence continued, “your plan 
ignores the separation of powers enshrined in our 
nation’s Constitution.”24

Ozone Pollution Hits California Cities Hardest
Largely because of auto emissions, California contains a majority of 
the top 15 cities in the United States with the worst pollution from 
ozone, the main component of smog.

Source: “State of the Air 2015,” American Lung Association, 2015, 
http://tinyurl.com/pl98d94

Top 15 Ozone-Polluted Cities, 2011-2013

Rank City State

 1 Los Angeles-Long Beach California
 2 Visalia-Porterville-Hanford California
 3 Bakersfield California
 4 Fresno-Madera California
 5 Sacramento-Roseville California
 6 Houston-The Woodlands Texas
 7 Dallas-Fort Worth Texas
 8 Modesto-Merced California
 9 Las Vegas-Henderson Nevada
 10 Phoenix-Mesa-Scottsdale Arizona
 11 New York-Newark New York-New Jersey
 12 Tulsa-Muskogee-Bartlesville Oklahoma
 13 Denver-Aurora Colorado
 14 El Centro California
 15 Oklahoma City-Shawnee Oklahoma
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Ann Weeks, senior counsel and legal director for the 
Clean Air Task Force, a Boston-based nonprofit that 
advocates for reductions in air pollution, says the rule 
aims for a maximum decrease in carbon dioxide while 
not being overly burdensome in terms of cost. “It’s an 
ambitious standard that looks forward to what can be 
achieved over the regulatory period — eight years,” she 
says. “The rule applies to existing sources and new 
sources. States are directed to make plans to accomplish 
this in a cost-effective way.”

“The Clean Power Plan will sharply reduce carbon 
pollution and other dangerous air pollutants by shifting 
our electric power system toward cleaner energy sources 
at a steady but achievable pace,” wrote David Doniger 
and Derek Murrow of the Natural Resources Defense 
Council. “Enforceable carbon pollution limits will kick 
in starting in 2022 and ramp up into full effect by 
2030.”25

Although she praises Obama for acting, Weeks says, 
“We could have done this years ago. We could have had 
more leadership. Canada has had these standards in place 
for a while.”

Opponents say the Clean Power Plan will be too 
costly for industry to implement. Building a power-gen-
erating plant is expensive, and it takes decades for a com-
pany to recover the up-front investment, says Christi 
Tezak, managing director of research at ClearView 
Energy Partners, an independent research firm in 
Washington that analyzes U.S. energy policy. With the 
new rule, “we may be pulling offline a perfectly service-
able power plant before it’s paid for,” she says. “It’s like 
wanting a shiny new car, but you haven’t paid off your 
last car yet.”

Closing older plants that have been paid off carries 
costs as well, says Arnold Reitze, a law professor at the 
University of Utah in Salt Lake City who has 50 years of 
air pollution litigation experience. Such plants produce 
“very inexpensive electricity” because they incur only 
fuel and operating costs, he says. “You can’t build a new 
plant and sell electricity at prices like that.”

Opponents also argue that the new regulations are 
unnecessary and unfairly penalize the coal industry. 
“We’re fine with market forces,” says Paul Bailey, senior 
vice president for federal affairs and policy at the 
American Coalition for Clean Coal Electricity. The fall-
ing price of natural gas has already tipped the balance 

against coal. But with new regulations on power plant 
emissions, including the Clean Power Plan and a new 
rule on mercury and other toxic emissions, it’s as if “EPA 
has their finger on the scale,” Bailey says.

Giving the EPA such power is dangerous for another 
reason, Bailey and other foes of the Clean Power Plan 
say: Market forces, not the government, do the best job 
of picking winners and losers in the energy sector.

They point to Solyndra, the California-based maker of 
solar cells that went bankrupt in August 2011 despite 
receiving a $535 million loan guarantee from the 
Department of Energy only two years earlier. President 
Obama enthusiastically praised the company during a 
2010 visit to Solyndra, touting it as a model of clean 
energy and a job creator, only for the company to fail. 
Industry and free-market advocates say the loan wasted 
taxpayer money and unfairly backed renewable energy 
over traditional energy sources. Solyndra, they say, offers 
dramatic evidence as to why the government should not 
intervene in the energy marketplace.26

Besides, Bailey says, targeting coal and the traditional 
energy sector will lead to higher electricity prices. “And 
when energy prices go up, it harms those at the low end 
of the economic spectrum,” he says.

Environmentalists counter that Solyndra was an 
aberration, that the marketplace has its own shortcom-
ings, and that government has played an important role 
in encouraging nascent industries. Although they con-
cede that market forces are helping to lower carbon 
emissions, they say the market alone is not enough to 
achieve the reductions needed. “For us, the [Clean 
Power Plan] provides the opportunity to lock in” falling 
levels of carbon, emissions of which are down 15 per-
cent from 10 years ago, says Nicholas Bianco, director 
of regulatory analysis and strategic partnerships for the 
Environmental Defense Fund, an environmental advo-
cacy group. “Otherwise, there’s no guarantee that these 
trends will continue.”

Is the EPA’s new ozone standard good policy?
When EPA Administrator Gina McCarthy announced in 
August that the national ozone standard would be tight-
ened, she said, “While the days are gone when cities like 
Los Angeles were so smoggy that people had trouble see-
ing across the street, science tells us that ozone is still 
making people sick and we still have work to do.”27
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6  E N V I R O N M E N T

The agency contends the health benefits of the 
tougher standard, effective Dec. 28, far outweigh the 
costs. The new standard will require municipalities to 
enforce pollution-limiting strategies, such as implement-
ing pollution-control technologies on vehicles, factories 
and power plants, shutting down pollution-emitting 
plants and freezing new development, including trans-
portation projects and new industrial facilities.

The EPA estimates that economic costs to businesses 
will run a total of $1.4 billion per year for modifying 
some plants and potentially shutting down others, but 
that $2.9 billion to $5.9 billion will be saved each year 
due to fewer missed days of work and school, emergency 
room visits and premature deaths.28

While proponents praised the EPA for tightening the 
standard, many wanted the agency to go further. 
Scientific advisory panels have recommended standards 
as demanding as 60 ppb, based on evidence that higher 
levels of ozone harm public health. “Disappointing is too 
mild a term,” said Frank O’Donnell, president of the 
advocacy group Clean Air Watch. “The big polluters won 
this time, for the most part.”29

Opponents were unhappy, too, but they recognized 
that things could have been worse. “Today, the Obama 
administration finalized a rule that is overly burdensome, 

costly and misguided,” said Timmons of the National 
Association of Manufacturers. “For months, the adminis-
tration threatened to impose on manufacturers an even 
harsher rule, with even more devastating consequences. 
After an unprecedented level of outreach by manufactur-
ers and other stakeholders, the worst-case scenario was 
avoided.”30

Whether it’s the ozone standard or carbon emission 
restrictions, Tezak of ClearView Energy Partners asks, 
“Are we doing something that’s nice to have, or are we 
doing something that’s smart?” If an old plant is to be 
taken offline at some point in the future, she says, per-
haps it’s wiser to work within that longer timeline and 
get to the same pollution reductions without people los-
ing their investments.

“The new regulations simply change the rate of 
change,” says Robert Hebner, director of the Center for 
Electromechanics at the University of Texas, Austin, 
which researches energy storage and power generation. 
Hebner, who experienced similar policy debates when 
he served at the Office of Management and Budget in 
1990, sees the new ozone and carbon regulations as 
being on “the trailing edge,” because the energy sector 
has been moving away from coal for some time. 
“They’re replacing it with so-called clean coal, increas-
ing the use of natural gas and renewables,” he says. 
“And it’s working.”

Ozone levels have decreased by about a third from 
1980 to 2014, according to EPA records. “Why the 
urgent need now, then, to impose such a draconian new 
regulatory scheme?” asked David Johnson, CEO of a 
family-owned clay products manufacturing company in 
Appalachian, Ohio.31

Ozone primarily affects the airways and the lungs. As 
people inhale the pollutant it can irritate the lining of the 
throat, causing inflammation; trigger coughing and short-
ness of breath; and decrease lung function. In susceptible 
individuals, ozone can spark serious asthma attacks, heart 
attacks and premature death. Children, the elderly and 
people with asthma or respiratory illnesses are particularly 
sensitive to ozone.32

A 2010 analysis of the medical literature by a scien-
tific advisory panel convened by the EPA quantified the 
impact of different levels of ozone in terms of illness and 
premature deaths. The panel determined that tightening 
the standard from 75 ppb to 70 ppb would prevent 

Protesters at the White House demand an end to coal mining by 
so-called mountaintop removal on Sept. 27, 2010. President 
Obama used his executive authority in August to institute a 
sweeping plan to limit CO2 emissions from coalfired power plants, 
curb smog-causing ozone and encourage the growth of renewable 
energy sources. Industry officials say Obama’s Clean Power Plan 
requires industry changes that will be too costly and that market 
forces can achieve reductions in pollution.
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A I R  P O L L U T I O N  A N D  C L I M AT E  C H A N G E   7

about 2,200 heart attacks, 23,000 
asthma attacks and 1,500 to 4,300 
premature deaths per year. A change 
from 75 ppb to 60 ppb would dra-
matically improve those numbers 
even more — averting 5,300 heart 
attacks, 58,000 asthma attacks and 
4,000 to 12,000 premature deaths.33

Clean Air Watch’s O’Donnell 
said numbers like that are why he is 
disappointed in the new ozone stan-
dard: “EPA has taken a baby step, 
when what was really needed is a 
giant stride to protect people’s health 
from dirty air,” he said. “It is really a 
missed opportunity.”34

Can renewable energy become  
a major contributor to the power 
industry?
Many experts say generating more 
electricity from renewable energy 
sources is a good idea because it would improve air qual-
ity and slow climate change. But they disagree over how 
soon that can happen.

Already solar and wind power are experiencing record 
growth, but their overall contributions to the energy sec-
tor remain small.

Solar energy has been growing spectacularly. In 2010, 
it provided 2,300 megawatts of electricity in the United 
States; compared with more than 12,000 in 2014, or 
enough to power about 1.2 million homes.* Even so, 
solar power accounts for only 1 percent of electricity gen-
erated in the United States.35

Wind energy’s growth also has been robust, rising 
from 40,000 megawatts of capacity in 2010 to more 
than 65,000 in 2014 — about 4 percent of the electricity 
generated in the United States.36

The energy industry sees these trends continuing at 
least for the next four years, according to a survey 
conducted by the global energy consulting firm DNV 
GL. One in two respondents said they thought that 
by 2030 renewables would be generating 70 percent 
of the energy in markets that have actively adopted 
green technologies (primarily in Europe and North 
America).37

“We’ve seen an explosion in both solar and wind 
generation throughout the country — some 43 per-
cent of all new electricity generated was from these 
cleaner fuel sources,” said Suh of the Natural Resources 
Defense Council. “That’s going to [rise] further under 
this new framework that the president has unveiled,” 
she added, referring to the Clean Power Plan and its 
incentives for increasing renewable energy by offering 
emissions credits.38

Renewable technology is a big industry in some sur-
prising places, such as Colorado, Illinois and North 
Carolina, Suh said. “It’s not necessarily just the hotbeds of 
solar energy like Southern California or the Southwest. It’s 
really an opportunity throughout the country that we’re 
seeing in the development of clean energy technologies.”39

Those tracking the investment market also see a com-
ing boom. Bloomberg New Energy Finance predicts wind 
and solar will generate 18 percent of North America’s elec-
tricity by 2030 — more than triple this year’s 5 percent, 
driven by a desire to diversify energy sources, improving 
economics for green technologies and new policies, such 

* Includes crude oil, refined petroleum products, natural gas liquids used in 
petroleum production and liquids derived from other hydrocarbon sources.

Source: “Annual Energy Outlook 2015,” U.S. Energy Information
Administration, April 2015, p. 15, http://tinyurl.com/o5bohzb

U.S. Energy Consumption,
by fuel type, 2013

Petroleum and other liquids*
Dry natural gas
Coal
Nuclear
Renewables (including solar and wind power)
Liquid biofuels

Fossil Fuels Supply Most U.S. Energy
Coal and petroleum — fossil fuels that emit large amounts of carbon 
dioxide when burned — produced more than half the energy 
consumed in the United States in 2013. Natural gas, a cleaner-
burning fossil fuel, represented more than a fourth, while biofuels, 
nuclear power and renewables supplied less than a fifth.

* One megawatt can power 1,000 homes.
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8  E N V I R O N M E N T

as the Clean Power Plan. Rooftop solar panels will achieve 
a 10 percent share of the U.S. energy mix in the same time 
frame, according to Bloomberg.40

Other analyses are less optimistic. In a detailed look at 
the U.S. energy market, Forbes magazine found that a 
bump in natural gas prices — as occurred during a January 
2014 polar vortex, when temperatures throughout much 
of the nation plunged and demand for heat spiked — 
forced oil-burning backup generators into service and trig-
gered some gas-to-coal switching. The lesson, Forbes said: 
Local and short-term conditions can squeeze the system in 
ways that favor old, standby energy sources.41

The Clean Air Task Force’s Weeks questions how big 
a boost the Clean Power Plan will actually give the clean-
energy industry. Technical limitations remain, she says, 
“including the fact that we don’t have an advanced 
[energy] storage system.”

Energy analyst Tezak agrees the storage issue is criti-
cal. “The wind doesn’t always blow and the sun doesn’t 
always shine,” she says. Yet public utilities have an obli-
gation to provide power around the clock when solar or 
wind power is unavailable, she says.

Grid problems are cropping up in some places. “In 
Arizona, there’s so much solar [energy],” Tezak says, that 
it’s costing utilities revenue. Homeowners with rooftop 

solar panels might owe nothing on their monthly bill. 
And yet those homeowners are getting a service — use of 
the electric grid on cloudy days. Utilities are scrambling 
to come up with new rate structures to charge for that 
benefit.

These problems aren’t intractable, says energy expert 
Hebner. “But is it difficult? Yes. It needs money to get it 
done,” he says, referring to improved storage and grid 
upgrades. He cites Florida as a place where old and new 
energy sources are beginning to play nicely together. “For 
instance, Florida Power & Light is making progress — 
they’re combining natural gas and solar,” he says. Other 
regions are integrating natural gas and wind power, where 
both those sources are competitive in price.

However, if natural gas prices continue to drop, the 
renewable energy sector’s growth could slow, because its 
prices would be less competitive, analysts say.

Some states have set ambitious goals to reduce reliance 
on fossil fuels and increase renewables. California wants 
to cut fossil fuel use by a third by 2020. New York’s 
energy plan says renewable sources, which currently pro-
vide about 11 percent of the state’s energy, could meet up 
to 40 percent by 2030.

Environmental advocates say investments in renew-
able energy make economic sense. Although jobs may be 
lost in the fossil fuel sector, other jobs will be created in 
solar and wind, they say. Between January 2011 and 
June 2014, the renewable sector (solar, wind, biomass 
and geothermal) gained 1,800 jobs, with solar power 
leading the way, according to the Bureau of Labor 
Statistics (BLS). The number of solar jobs tripled during 
that period, although the wind sector still employs twice 
as many as solar, the BLS said.42

Government policies can help shift the balance toward 
renewables, many experts say. “Look at Germany, where 
there’s enormous solar installations but virtually no sun,” 
said Kevin Book, managing director of research at the 
energy research firm ClearView Energy Partners. “What’s 
the thing that moved solar there? Well, it was government 
incentive programs.”43

BACKGROUND
Early Air Pollution
As early as the 13th century, a national leader tried to 
curb air pollution by restricting the use of fossil fuels. 

Computer monitors at the PacifiCorp Transmissions Grid 
Operations Center in Portland, Ore., help technicians control the 
delivery of electricity to customers throughout the Western United 
States. The utility firm, a subsidiary of Warren Buffett’s Berkshire 
Hathaway Energy, is a major user of wind turbines to produce 
clean energy.
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A I R  P O L L U T I O N  A N D  C L I M AT E  C H A N G E   9

England’s King Edward banned the burning of coal in 
London because of the smoke it created.44 However, the 
ban was largely ineffective, although it may have reduced 
burning for a while.

By the 17th century, the ill effects of coal smoke were 
widely recognized, although Londoners’ dependence on 
coal outweighed concerns about health. As energy policy 
expert Barbara Freese, who wrote a history of coal, noted, 
“Coal’s pollution may have been killing them slowly, but 
a lack of heat would have killed them quickly.”45

In the late 18th and early 19th centuries, coal helped 
fuel the Industrial Revolution in England. The newly 
invented steam engine, the building of mechanized fac-
tories and the growing use of locomotives — all powered 
by coal — helped transform society. “Thanks in large 
part to its coal — and its ability to turn that coal into 
motion as well as heat — Britain would remain the most 
powerful nation in the world until the end of the 19th 
century,” Freese said.46

As the Industrial Revolution spread to other countries, 
including the fledgling United States, air pollution from 
soot and smog worsened. The United States had thick 
forests from which to harvest wood, but it didn’t take 
long before Americans discovered rich coal deposits — 
including huge coal fields under the Appalachian 
Mountains and in Illinois and Missouri, states half the 
size of Europe itself.47

Industrialization and coal spurred urbanization in 
places such as Pittsburgh, which began growing as an 
industrial town in the late 1700s and became noted for 
its sooty gloom, even in daytime.48 Early studies in 
Germany and the United States documented the existence 
of lung-related illnesses, including pneumonia, in smoky 
areas. And yet, “few people then could imagine a world 
not heavily dependent on coal,” according to Freese. “In 
1910 natural gas and oil still represented less than 10 
percent of the nation’s energy supplies, slightly less than 
wood.”49

Carbon Dioxide Measured
In the late 1800s a few scientists began to examine the 
factors determining temperatures on Earth. French phys-
icist Joseph Fourier postulated that the Earth’s atmo-
sphere acted like a greenhouse, allowing heat radiation 
from the sun to be trapped near the planet’s surface. In 
1862, Irish physicist John Tyndall wrote: “As a dam built 

across a river causes a local deepening of the stream, so 
our atmosphere, thrown as a barrier across the terrestrial 
infrared rays, produces a local heightening of the tem-
perature at the Earth’s surface.”50

Tyndall wondered what components in the atmosphere 
caused the trapping. With laboratory experiments, he 
showed that nitrogen and oxygen, the atmosphere’s most 
abundant gases, were transparent to heat rays. In contrast, 
carbon dioxide-containing coal gas — piped into the 
laboratory for heat — blocked heat radiation as a solid 
material might. Tyndall not only determined that carbon 
dioxide was responsible, but he also found that naturally 
occurring (and very low) concentrations of carbon diox-
ide were enough to trap heat radiation in surface air.51

The impact of the Ice Age — the opposite of global 
warming — also captured the imagination of scientists 
at the time. Geological evidence in North America and 
Europe showed that glaciers covered much of the two 
continents 20,000 years earlier. Faced with such evidence, 
scientists set about theorizing how the Earth’s climate 
could change so dramatically.

In 1896, Swedish scientist Svante Arrhenius reasoned 
that several geologic and atmospheric events interacted to 
chill the Earth in a sustained way. Volcanic eruptions add 
carbon dioxide to the air and can cause warming, in turn 
leading to more moisture in the atmosphere and a green-
house effect. What if the opposite happened? A particu-
larly quiet volcanic stretch, Arrhenius suspected, could 
lead to a drop in carbon dioxide, which might mean 
cooler temperatures and less atmospheric water vapor, 
which would mean even less heat trapped near Earth’s 
surface — a vicious cycle of cooling.52

Four decades later Englishman Guy Stewart Callendar 
documented rising temperatures in many different locations 
on Earth and expanded on Arrhenius’ work to study the 
greenhouse effect of carbon dioxide in the atmosphere. In 
1938, Callendar, an engineer by training, presented his 
data and a new theory to the Royal Meteorological Society 
in London: that humans were contributing to global 
warming by burning fossil fuels.53

Much of this early work was speculation. What evidence 
existed came from controlled laboratory experiments and 
did not include the many dozens of factors that influ-
ence the planet’s temperature and climate — not the 
least of which was how much carbon dioxide the oceans 
can absorb.54
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10  E N V I R O N M E N T

C H R O N O L O G Y

1700s-1930s Industrialization ramps up and is 
implicated in climate change.

1780s-90s Industrial Revolution spreads, replacing 
handicraft industries with polluting factories.

1862 Irish physicist John Tyndall describes how the Earth’s 
atmosphere acts as a greenhouse, holding warmth close to 
the ground.

1896 Swedish scientist Svante Arrhenius the- orizes on the 
geophysical events that brought about the ice age, 
including reduced atmospheric carbon dioxide.

1938 English engineer Guy Stewart Callendar asserts that 
burning fossil fuels adds enough carbon dioxide to the 
atmosphere to affect global temperatures.

1950s-1960s Geophysics advances include research 
into pollution, monitoring of the air and new environmental 
regulations.

1957-58 International Geophysical Year brings researchers 
together to explore interdisciplinary questions about Earth 
science.

1958 Mauna Loa Observatory in Hawaii begins recording 
atmospheric carbon dioxide concentrations.

1960s Scientists blame coal-burning emissions for 
acidifying rain and harming fish populations and forests 
in the Northeast United States and Scandinavia.

1967 Air Quality Act establishes first emission standards 
in the United States.

1970s New agencies and regulations address air 
pollution.

1970 Nixon administration creates the National Oceanic 
and Atmospheric Administration and Environmental 
Protection Agency (EPA). . . . Congress passes Clean Air 
Act, bringing all previous clean air efforts under one 
federal statute.

1979 European and North American countries at the 
United Nations Convention on Long-Range 
Transboundary Air Pollution agree to cut fossil fuel 
emissions.

1990s United States curbs some air pollution.

1990 In its first report, the new International Panel on 
Climate Change says the world has been 
warming. . . . Congress amends Clean Air Act to control 
acid rain and prohibit leaded gasoline (to reduce lead 
emissions).

1995 A cap-and-trade scheme to reduce sulfur dioxide 
emissions, and thereby acid rain, goes into effect in the 
United States.

1997 Kyoto Protocol sets targets for industrialized nations 
to reduce greenhouse gas emissions, but Congress never 
ratifies it. . . . EPA lowers ozone standard to 80 parts per 
billion (ppb) for public health reasons.

2000-Present Regulators seek further reductions in 
carbon emissions and ozone.

2007 U.S. Supreme Court says EPA must regulate carbon 
emissions from cars.

2008 EPA lowers the ozone standard to 75 ppb, even 
though a scientific advisory panel wanted a lower  
standard — 60 ppb to 65 ppb.

2009 Legislation to create a cap-and- trade mechanism for 
carbon emissions passes the House but dies in the Senate.

2014 President Obama, citing authority under the Clean 
Air Act, announces the Clean Power Plan, which regulates 
carbon emissions from power plants. . . . EPA lowers ozone 
standard to 70 ppb.

2015 Twenty-five states and industry groups challenge 
Clean Power Plan. . . . Obama rejects Keystone XL oil 
pipeline to carry Canadian crude oil to the Gulf of 
Mexico. . . . World leaders to meet in Paris Nov. 30 for 
21st U.N. Climate Change Conference (COP21).
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A I R  P O L L U T I O N  A N D  C L I M AT E  C H A N G E   11

By the 1950s, scientists began measuring carbon 
dioxide in the atmosphere and in ocean surface waters. 
Some government funding was secured in 1957-58, 
when researchers worked together during the International 
Geophysical Year — a yearlong effort to design ambitious 
interdisciplinary projects. One involved setting up an 
instrument atop the volcanic Mauna Loa peak in Hawaii, 
where Charles David Keeling, a young American scien-
tist, could measure carbon dioxide concentrations in the 
atmosphere far away from human sources of the gas.55 
(The Mauna Loa observatory still monitors carbon 
dioxide levels.56)

Clean Air Act
Several forces led to passage of the Clean Air Act in 1970, 
including decades of serious smog events that forced 
people to face the dangers of industrial pollution.

In 1948, a thick cloud of smog formed in Donora, 
Pa., an industrial town of 14,000, and lingered for five 
days. The pollution was implicated in the sickening of 
6,000 people and the deaths of 20. In 1952, similarly, 
London’s “Killer Fog” killed more than 3,000. 57 Serious 
smog problems also arose in Los Angeles, where auto 
pollution gets trapped by the mountain ranges surround-
ing the city.58

Early iterations of the Clean Air Act — both called 
the Air Pollution Control Act — were passed in 1955 
and 1963; both provided funding for research and sought 
to promote public health and welfare. The 1965 act also 
funded efforts to curb air pollution from motor vehicles 
and industrial smokestacks. In 1967, an amendment 
called the Air Quality Act divided the nation into Air 
Quality Control Regions, in which states monitored air 
quality in their regions. The 1967 act also established 
national emission standards for industry, to be enforced 
by states.59

Pushed by Republican President Richard M. Nixon, 
the Clean Air Act of 1970 overhauled these previous 
efforts and pulled together federal anti-pollution pro-
grams. It included National Ambient Air Quality 
Standards for six pollutants: carbon monoxide (CO), 
nitrogen dioxide (NO2), ozone (O3), sulfur dioxide 
(SO2), particulate matter (particles 10 micrometers or 
less in size) and lead.60 The act’s New Source Performance 
Standards strictly regulated new sources of air pollution, 

applicable to new facilities as well as expansions of old 
ones. With clear emissions limits established, the act 
allowed citizens to sue violators of the standards.61

The EPA, created by Nixon the same year, was charged 
with implementing the new law. The first Earth Day also 
took place in 1970, the brainchild of Sen. Gaylord 
Nelson, a Wisconsin Democrat.62

Congress revised and expanded the Clean Air Act in 
1990, granting even broader authority to the EPA to 
implement and enforce regulations reducing air pollutant 
emissions.63

Acid Rain
The Clean Air Act also targeted acid rain. Concern over 
the environmental scourge began in the 1960s, when sci-
entists puzzled over the disappearance of once-plentiful fish 
species in Swedish and upstate New York lakes. Large stands 
of trees also were dying in the same areas. Through dogged 
research, scientists learned that sulfur dioxide emissions 
from coal-burning power plants were leading to the acidi-
fication of rain, making it lethal to fish and trees. The 
problem crossed state and national borders: Wind-blown 
pollution from Germany and Britain was poisoning 
Scandinavia, and pollution from the industrial Midwest in 
the United States was harming the Northeast and Canada.64

Fossil fuels are the main contributor to acid rain, 
although natural sources such as volcanoes are also a cause. 
In the United States, coal-fired electric power plants 
account for about two-thirds of all sulfur dioxide.65

“As the evidence linking acid rain to coal poured in, 
the response of the electric and coal industries was to 
deny the link, to question the motives of those investi-
gating the connection and always to call for more 
research,” coal historian Freese noted. “In October 1980, 
the head of the National Coal Association dismissed 
acid rain as ‘a campaign of misleading publicity which 
seems designed to gain public support for new legislative 
and regulatory measures.’”66

In 1979, governments from Europe and North America 
met at the United Nations Convention on Long-range 
Transboundary Air Pollution, where they agreed to cut 
fossil fuel emissions. The initial agreement funded 
monitoring efforts; a protocol added in 1985 called for 
a 30 percent decrease in sulfur dioxide emissions.67 During 
the presidency of Republican Ronald Reagan, however, 
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12  E N V I R O N M E N T

the federal government took no regulatory action against 
acid rain. “By the end of the Reagan administration [in 
January 1989], Congress had put forward and slapped 
down 70 different acid rain bills, and frustration ran so 
deep that Canada’s prime minister bleakly joked about 
declaring war on the United States,” wrote one observer 
of the period.68

Still, sulfur dioxide emissions were gradually dropping 
because of regulations already in the Clean Air Act. It 
wasn’t until 1990 that Congress passed amendments to 
the act that included a goal to reduce sulfur dioxide emis-
sions by half over the next 20 years.

The 1990 amendment, which had bipartisan support, 
included a creative market mechanism called cap-and-
trade. While the new regulation required cutting all 
sulfur emissions in half, it allowed individual companies 
to determine how and where to make those cuts: If a 
power plant emitted less than its cap, it could sell its 
remaining allowance to another plant, which would use 
it to keep under its own cap.69

The Environmental Defense Fund helped come up 
with the idea and worked with the new administration 
of Republican President George H. W. Bush to create the 
legislation implementing cap-and-trade.70

Wearable Monitors Track Pollution
Scientists debate the reliability of personal sensing devices.

To better understand how cars and trucks contrib-
ute to air pollution, environmental scientist Mark 
Nieuwenhuijsen and his colleagues turned to 

some unusual helpers — 54 Barcelona schoolchildren ages 
7 to 11.

The scientists, who work for the Centre for Research 
in Environmental Epidemiology, a public research institu-
tion in the Spanish city, placed small pollution sensors on 
the children’s clothing, enabling them to collect data on 
black carbon — a form of soot — common in diesel 
fumes.1

The study is part of a trend in which researchers use 
wearable monitors to track air pollution in various loca-
tions, and at different times of day, so they can gain a more 
accurate picture of black carbon and other forms of pollu-
tion than fixed monitors provide. The scientists also want 
to better understand individuals’ exposure to pollution: A 
major shortcoming of fixed pollution- monitoring stations, 
they say, is their inability to track pollution’s effects on peo-
ple in a variety of settings.

Relying only on fixed monitors means “researchers take 
data from a couple of monitors in a city and assume that 
everyone in the city has that level of exposure,” says Nieu-
wenhuijsen. However, “the level of a pollutant at a back-
ground monitoring station might be quite different than 
near a major roadway.”

A study by academic and government scientists from 
the United States and Canada found that air quality con-
ditions in Detroit neighborhoods were not well repre-
sented by the nearby state of Michigan fixed station. The 
researchers fitted 65 non- smoking adults in the Detroit 
area with pollution-monitoring vests, which participants 
wore for five consecutive days. The participants’ blood 
pressure, checked each evening, increased as the vest mon-
itor showed increases in pollution. The fixed monitor, 
located two to 18 miles from where participants lived and 
worked, showed no such correlation between pollutant 
levels and blood pressure.2

In the Barcelona study, which monitored the children 
around the clock on two typical weekdays during 2012 and 
2013, black carbon exposure was low when the children 
were at home, somewhat higher when they were in school 
and two to three times higher when they were traveling to 
and from school.3

Small sensors used in other studies can track a range of 
pollutants, including nitrogen oxides, carbon monoxide 
and ozone. But critics question their reliability, saying that 
cheap ones do not work well and that small devices can give 
inaccurate readings.

Top-of-the-line devices like the ones that Nieuwenhui-
jsen uses in his studies cost more than $8,000 each. Mid-
range devices cost about $1,000. But simple sensors can be 
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The cap on acid-rain-producing emissions took 
effect in 1995 and had an immediate impact, reduc-
ing emissions by 3 million tons in the first year, 
according to the EPA. Eight years later, the EPA 
reported that costs to industry averaged $1 billion to 
$2 billion per year — a quarter of what the agency 
had predicted and only a tiny fraction of what utility 
executives had feared.71 In addition, the health of 
Adirondack lakes in New York state rebounded, vis-
ibility in national parks improved and harms to human 
health decreased, according to the Environmental 
Defense Fund.72

Regulating Emissions
In 2007, in response to a suit brought by environmental 
organizations, the Supreme Court ruled that the EPA had 
authority to regulate carbon dioxide and other greenhouse 
gases as air pollutants under the Clean Air Act. In the 
wake of that decision, the EPA concluded that greenhouse 
emissions did indeed endanger public health and welfare, 
and in 2010 it issued a final rule on limiting the pollut-
ants from motor vehicles.73

Meanwhile, the Democratic-controlled House of 
Representatives passed a bill to cap carbon emissions from 
all sources in 2009, modeled on the same cap-and-trade 

built from scratch from online instructions for as little as 
$50 or bought assembled for about $250.

The low-cost sensors target the consumer market and 
are less reliable and accurate as the top-of-the-line ones, 
Nieuwenhuijsen says. Moreover, he says, small handheld or 
wearable sensors, even the pricey ones, tend to be sensitive 
to changes in temperature and humidity, which can affect 
results. Environmental researchers typically conduct quality 
checks to validate the monitors’ data.

Ben Barratt, an air-quality scientist at King’s College in 
London, said inaccurate information can invalidate data 
comparisons. “Monitoring air pollution levels is far more 
involved than the manu- facturers and suppliers of cheap 
sensors suggest,” he said.4

But other scientists say the lower-cost versions have virtues, 
such as allowing researchers to deploy more monitors to track 
small variations in pollutant concentrations. “The fact that you 
can buy 50 low-cost sensors for the cost of one [top-of-the-
line] sensor is a tremendously powerful thing,” said Joshua 
Apte, an air quality engineer at the University of Texas, Austin.5

University of Pennsylvania researchers used multiple 
pocketsized monitors to detect black carbon in 17 locations 
outside homes, schools and parks in a Philadelphia neigh-
borhood located between a major highway and a shipping 
port. Higher soot levels were recorded closer to the highway 
and during morning and evening rush hours, moreso than 
at other times of day or by weather factors.6

A number of devices are on the market; one is the Air 
Quality Egg, made by Ithaca, N.Y.-based Wicked Device, 
for consumers who want to detect pollution in their imme-
diate environment and to send that information to a central 

database and a grassroots community online forum for 
sharing air pollution experiences and information.

Scientists are taking advantage of citizen scientists in 
Europe to better understand local variation in air pollution 
in cities such as Athens, London, Rome and Manchester, 
England. “This is a project that means anyone with the 
right phone can take part in a real life science experiment, 
that will produce real data and help us know more about 
our environment,” said University of Manchester chemistry 
professor Carl Percival.7

— Jill U. Adams

1Mark J. Nieuwenhuijsen et al., “Variability in and Agreement between 
Modeled and Personal Continuously Measured Black Carbon Levels 
Using Novel Smartphone and Sensor Technologies,” Environmental 
Science & Technology, Jan. 26, 2015, pp. 2977–2982, http://tinyurl.
com/prd37lp.
2Robert D. Brook et al., “Differences in Blood Pressure and Vascular 
Responses Associated with Ambient Fine Particulate Matter Exposures 
Measure at the Personal versus Community Level,” Occupational and 
Environmental Medicine, March 2011, pp. 224–230, http://tinyurl 
.com/nuosltu.
3Nieuwenhuijsen et al., op. cit.
4Kat Austen, “Environmental science: Pollution patrol,” Nature News, 
Jan. 8, 2015, pp. 136–138, http://tinyurl.com/ny2ufbk.
5Ibid.
6Michelle C. Kondo et al., “Black carbon concentrations in a goods-
movement neighborhood of Philadelphia, PA,” Environmental Monitoring 
and Assessment, July 2014, pp. 4605–4618, http://tinyurl.com/nhpue48.
7Quoted in “Citizen science project to measure air pollution,” Manchester 
University press release, Sept. 9, 2015, http://tinyurl.com/p6tfkvr.
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14  E N V I R O N M E N T

mechanism that had proved successful in reducing acid 
rain.74 However, the legislation, popularly called the 
Waxman-Markey bill (for co-sponsors Rep. Henry 
Waxman, D-Calif., and Sen. Edward Markey, D-Mass.), 
died in the Senate.

Many observers blamed Republican opposition and 
industry lobbying for the bill’s failure. But the severe 
recession — preceded by the 2008 Wall Street meltdown 
and the bursting of the housing bubble — also contrib-
uted to the Senate defeat.75

Germany’s Push for  
Renewables Generates Debate
Supporters see it as a model, critics a warning.

A n ambitious plan by Germany to reduce air pollu-
tion by phasing out nuclear power and switching to 
renewable energy is garnering both high praise and 

bitter criticism.
To its advocates, the energiewende — or energy transi-

tion — has lowered carbon emissions, created jobs and 
strengthened Germany’s economy. To its critics, the effort 
has sent domestic energy prices soaring and harmed both 
utilities and the economy.

Both sides agree energiewende is bold: Renewable energy 
from wind, solar and biomass is supplying more than 30 
percent of Germany’s electricity, up from 5 percent 15 years 
ago. Germany wants to increase renewable energy’s share of 
the nation’s power supply to about 45 percent by 2025, 60 
percent by 2035 and 80 percent by 2050.1 The nation also 
seeks to reduce its carbon emissions by 40 percent from 
1990 levels by 2020, a far more aggressive goal than the 
European Union’s target of 20 percent.2

In contrast, the Obama administration’s Clean Power 
Plan focuses not on renewables but on reducing power 
plant carbon emissions by 32 percent from 2005 levels by 
2030. The energy industry can meet that target by adopting 
so-called clean-coal technology or switching to natural gas, 
without necessarily boosting renewable-energy contribu-
tions, according to a White House statement.3

Germany began weaning itself from fossil fuels in 1999, 
when the Ecological Tax Reform Act increased taxes on oil 
and gas and placed a levy on electricity. Higher energy 
prices helped force the nation to become more energy-effi-
cient and to seek alternative-energy solutions.4

In 2014, the German parliament passed comprehensive 
legislation to decrease carbon emissions, back renewable 
energy projects and wean the nation from nuclear power, an 

effort that some international energy experts praised as the 
world’s most far-reaching green power initiative. Economic 
incentives included feed-in tariffs, which are guaranteed 
above-market prices for the energy produced by renewable 
suppliers.5

“The German example reveals that, while aligning poli-
tics, policies and governance structure for such a transition 
is a heavy lift requiring robust agenda-setting efforts, imple-
mentation occurs quickly and with overwhelming eco-
nomic benefits once these pieces are in place,” wrote Peter 
Sopher, a policy analyst with the Environmental Defense 
Fund, an environmental advocacy group in Washington. 
“Energiewende is creating jobs, raising GDP [gross domes-
tic product] and attracting business.”6

But some analysts call Germany’s plan a costly mistake, 
saying the price of energy is too high and the country has a 
glut of unused power. “Germany’s renewable energy produc-
ers enjoy a guaranteed minimum price for their energy. So 
they can successfully produce and sell it at a guaranteed price, 
regardless of what customers want,” said Fred Roeder, a 
Berlin-based economic consultant who now works for the 
Washington, D.C.-based PR firm Young Voices. “Many 
farmers and municipalities are producing green energy no 
one actually needs but are entitled to sell it. In the end, con-
sumers have to pay for it. These policies caused a doubling of 
energy prices for German consumers over 10 years.”7

Critics also say the push for renewables has hurt 
German utilities. “A reckoning is at hand, and nowhere 
is that clearer than in Germany,” wrote New York Times 
economics writer Justin Gillis. “Even as the country sets 
records nearly every month for renewable power produc-
tion, the changes have devastated its utility companies, 
whose profits from power generation have collapsed.”8
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Once the courts determined that carbon dioxide was 
a pollutant that could be regulated under the Clean 
Air Act, the EPA began considering how to regulate 
carbon emissions, which eventually led to Obama’s 
Clean Power Plan.

However, despite efforts in the United States and 
abroad to mitigate climate change, global temperatures 
are still rising. The 10 hottest years on record have 
occurred since 1998; last year was the hottest and 2015 
will likely surpass it.76 The Greenland and Antarctic ice 

Indeed, by guaranteeing above-market prices for 
renewable energy, the feed-in tariffs have fostered growth 
in that sector at the expense of traditional utilities. 
Recognizing the problem, the government has proposed 
to roll back those incentives, putting green energy produc-
ers in more direct competition with coal-powered energy 
plants and rebalancing the economic playing field.9

Renewable energy in Germany comes from rooftop 
photovoltaic panels, which contribute 90 percent of the 
solar energy consumed.10 In addition, producers are build-
ing offshore wind farms in the North and Baltic seas, where 
the winds blows more regularly than on land.11 Eight off-
shore wind farms are in operation and still growing; the 
country’s target is to produce 6,500 megawatts a year from 
wind by 2020.12 Germany set a record for a single day’s 
renewable energy use on July 25, when 78 percent of its 
electricity came from renewable sources.13

Despite such a milestone, many analysts predict that, 
even with its aggressive renewable energy plan, Germany 
will struggle to meet its carbon emissions goal because the 
number of cars and other vehicles is rising, and coal still 
accounts for about 44 percent of the nation’s energy.14

Political will in Germany has helped the country forge 
this new path. No one expected to pull it off without a 
hitch, said Patrick Graichen, who leads a Berlin energy 
think tank. “The question is: How can we turn the energy 
transition into a success story?” he said.15

— Jill U. Adams

1Matthias Lang and Annette Lang, “Overview Renewable Energy 
Sources Act,” “German Energy Blog,” 2014, http://tinyurl.com/
ol9yycl. Ari Phillips, “Germany Just Got 78 Percent Of Its Electricity 
From Renewable Sources,” Climate Progress, July 29, 2015, http://
tinyurl.com/oxp2gk2.”
2Vera Eckert, “German CO2 emissions in 2014 down 4.1 pct in  
EU trade scheme,” Reuters, May 22, 2015, http://tinyurl.com/ochpvjp.
3“Fact Sheet: President Obama to Announce Historic Carbon Pollution 
Standards for Power Plants,” White House press release, Aug. 3, 2015, 
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German Economy Minister and Vice Chancellor Sigmar
Gabriel visits an offshore wind farm in the Baltic Ocean
on Aug. 5, 2014, near Barhoeft, Germany.
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sheets are shrinking. Sea levels have risen by more than 
six inches in the last century. And evidence is building 
that climate change is behind an increasing number of 
extreme weather events.77

CURRENT SITUATION
Global Negotiations
Although President Obama faces domestic opposition to 
his Clean Power Plan, he is positioning the United States 
as a willing partner in global efforts to combat carbon 
emissions. On Nov. 6, he formally rejected the 1,179-mile 
Keystone XL pipeline, partly out of fears the pipeline, 
which would have carried carbon-heavy petroleum from 
the Canadian oil sands to the Gulf Coast, would have 
contributed to global warming by encouraging the extrac-
tion of more oil.78 In June, he hosted Brazilian President 
Dilma Rousseff, and the two leaders agreed to increase 
the amount of electricity their countries generate from 
renewable sources to 20 percent by 2030, a doubling for 
Brazil and a tripling for the United States.79

When Chinese President Xi Jinping visited Washing-
ton in September, he and Obama agreed to tighten carbon 
emission targets, with the Chinese leadership saying it 
will use cap-and-trade to achieve reductions.80 The meet-
ing solidified pledges the two countries made last Novem-
ber. Experts hope the pledges by the two giant economies 

will help participating nations reach agreement on emis-
sion reductions at the United Nations Conference on 
Climate Change in Paris at the end of this month.81

Aside from its impact on climate change, air pollution 
overall remains a serious global problem. It kills 3.3 
million more people worldwide than HIV and malaria 
combined, according to an international team of research-
ers in one of the most detailed reports to date. Published 
in the journal Nature, the study said if current trends 
hold, the rate of air pollution deaths can be expected 
to double in only 35 years. China leads in air pollution-
related deaths, with an estimated 1.4 million; India and 
Pakistan follow with 645,000 and 110,000 respectively. 
The United States is seventh with 55,000 deaths.82

Burning of coal, wood and animal dung for heat and 
cooking, incineration of trash and the use of diesel gen-
erators contribute to air pollution in developing countries. 
The Nature study estimated that more than 30 percent 
of deaths in China and 50 percent of those in India can 
be attributed to such residential and commercial activity. 
In contrast, auto and truck pollution was a bigger prob-
lem in the United States and Germany, accounting for about 
20 percent of premature deaths.83

Besides its cap-and-trade program, China hints that it 
may take the drastic step of barring construction of more 
coal-fired plants.84 India lags other nations in anti-pollution 
programs but is preparing to take the first step — measur-
ing pollutant levels in the air of 10 cities, including Delhi, 
Agra and Bangalore.85

In Europe, vehicular pollution is fouling urban air, 
experts say, with illegal actions by Volkswagen contributing 
to the problem. The German-based automaker admitted 
cheating on government-mandated emissions tests by install-
ing “shielding” software in diesel-powered cars. During the 
tests, the software switched on pollution controls that limit 
emissions of nitrogen oxides, but the controls were disabled 
by the software when owners drove their VWs on the road. 
Nitrogen oxides, ozone and particulate matter are often 
above legal limits in large European cities, such as Paris 
and London, where many cars run on diesel. Some experts 
say that if Volkswagen’s clean diesel fleet had performed as 
advertised, urban pollution would be less severe.86

Canada represents an international bright spot.87 It 
ranks among the least-polluted countries. Ontario and 
Quebec — the country’s two largest and most populated 
provinces — have committed to a cap-and-trade program 

Rep. Diana DeGette, D-Colo., questions a U.S. Volkswagen official 
on Oct. 8, 2015, during an Energy and Commerce subcommittee 
investigating admitted cheating by VW on emissions tests of its 
diesel-powered cars. In November, as an apology for its cheating, 
VW offered $1,000 in gift cards and vouchers to the owners of 
more than 400,000 diesel-powered VWs in the United States.
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The Clean Power Plan is good policy because it is grounded in 
federal law, backed by Supreme Court rulings, protects public 
health and addresses the central, and growing, environmental 
challenge of our time — climate change.

Congress passed and President Richard M. Nixon signed the 
Clean Air Act in 1970, creating the nation’s fundamental law to 
address air pollution. In 2007, the Supreme Court ruled that the 
Environmental Protection Agency (EPA) could limit greenhouse 
gases if those gases endangered the public’s health or welfare. 
Then, in 2011, the high court ruled that the EPA had the authority 
to curb pollution from the nation’s fleet of power plants under 
Section 111(d).

Under President Obama’s direction, the EPA drafted the 
Clean Power Plan using that provision. It requires each state, 
with EPA assistance, to develop “standards of performance” for 
existing stationary sources such as power plants, and to draft a 
plan to reach those standards. The performance standards seek 
to limit emissions through the best system available, taking into 
account the costs of achieving that reduction.

Our country limits arsenic, lead, soot and other air pollutants, 
but not the dangerous carbon pollution driving climate change. 
The Clean Power Plan builds on those policies by setting the 
first limits on carbon pollution from power plants, the nation’s 
biggest source of carbon emissions. The plan will sharply 
reduce carbon pollution and other dangerous air pollutants by 
shifting our electric power system toward cleaner energy 
sources at a steady but achievable pace, reaching a 32 percent 
reduction in carbon emissions by 2030.

The Clean Power Plan is also good policy because it is fair 
and flexible. States and power providers can design their most 
cost-effective pathway to reduce pollution, and without 
disrupting the reliability of the nation’s energy supply. Reining in 
power plant pollution will speed America’s transition away from 
fossil fuels, protect our health, help safeguard future generations 
from the worst effects of climate change and position the United 
States for global leadership on climate change — all valuable 
outcomes of sound policy.

The hallmark of good policy is whether it delivers substantial 
benefits, at reasonable cost, to the American people. The Clean 
Power Plan exceeds that test. We need it now because it’s the 
most powerful step our country can take to reduce the threat of 
climate change before it’s too late.

Regardless of how you feel about climate change, you should be 
troubled by the Clean Power Plan (CPP). Across the U.S. politi-
cal spectrum, there has traditionally been a commitment to the 
rule of law — the notion that public officials, including the pres-
ident, must act within the authority they have been given by duly 
elected legislatures and not by executive fiat. The CPP flies in the 
face of this tradition.

White House officials say they want climate change to be a 
“legacy issue” for the president. Historically, presidents have 
secured such a legacy by working with Congress to pass 
legislation. But when it comes to climate change, the 
administration has never done the hard work necessary to pass 
major legislation. To be sure, the president has called for climate 
change legislation, but the administration never actually 
developed a legislative proposal or made serious efforts to 
engage Congress or hammer out a compromise. This stands in 
stark contrast to the effort the first Bush administration made to 
secure passage of the 1990 Clean Air Act amendments — the 
last major piece of environmental legislation adopted in the 
United States.

Instead of working with Congress, the Obama administration 
claims to have discovered all the authority it needs to restructure 
the U.S. electricity system in a short, 45-year-old provision of 
the Clean Air Act. This obscure provision allows the EPA, under 
certain limited circumstances, to require states to set an 
emission standard for individual facilities within their borders 
based on the best system that can be used to control emissions 
at such a facility. But the administration makes the remarkable 
assertion that it gives the EPA authority to shut down coal-fired 
power plants throughout the country and require wind and solar 
plants be built to replace them.

The Supreme Court will almost certainly reject the adminis-
tration’s attempt to restructure the electricity system based on a 
few words in the Clean Air Act. In a recent case that partially 
invalidated another EPA regulation dealing with climate change, 
the court went out of its way to state: “When an agency claims 
to discover in a long-extant statute an unheralded power to 
regulate ‘a significant portion of the American economy,’ we 
typically greet its announcement with a measure of skepticism. 
We expect Congress to speak clearly if it wishes to assign to an 
agency decisions of vast ‘economic and political significance.’ ” 
The Clean Power Plan clearly fails this test.

YES NO
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designed to help reduce carbon emissions by 15 percent 
to 20 percent below 1990 levels by 2020. Although 
other provinces have not signed on to cap-and-trade, 
many have set ambitious targets for carbon emission 
reductions. British Columbia aims to cut emissions to 
a third below 2007 levels by 2020, and Saskatchewan 
wants to reach 20 percent below 2006 levels by 2020.88

Canada also has the world’s first large-scale carbon 
capture and storage power plant, a coal-burning power 
plant that captures carbon dioxide before it escapes the 
smokestack and pumps it underground, where it is stored. 
“It just went online,” says the Clean Air Task Force’s 
Weeks. According to the plant owners, the technology 
will cut carbon emissions from the plant by up to 90 
percent and prevent 1 million tons of the greenhouse 
gas from entering the atmosphere each year — the 
equivalent of taking 250,000 cars off the road.89

Carbon-capture technology is expensive, however. A 
carbon-capture power plant in Texas had been scheduled 
to go online this year, but progress has stalled, in large 
part because of economics. The current low prices of 
oil and natural gas make the costly investment in clean-
coal technology seem risky. And current economics favor 
power companies switching to cleaner-burning natural 
gas over investments in costly new technology.90

Court Fight
In the United States, further progress in cutting carbon 
emissions may hinge on the courts. Two and a half months 

after Obama announced the Clean Power Plan, the final 
rule was published in the Federal Register, which makes 
the regulation official. The same day, 25 states, including 
coal producers such as West Virginia and Ohio, and 
industry groups filed lawsuits challenging the rule.91

The power industry argues that the Clean Power Plan 
overreaches because the EPA wrote it to regulate the 
power sector as a whole rather than at the source — 
power plant by power plant.92 “The EPA has gone way 
beyond its statutory authority,” says Jeff Holmstead, who 
was an EPA lawyer during the George W. Bush admin-
istration and is now at the Washington-based law firm 
Bracewell & Giuliani and often represents energy com-
panies. “All the companies I deal with are concerned 
about greenhouse gases. And pretty much all of them 
think that the Clean Power Plan is not a lawful way of 
doing this.”

Much of the dispute focuses on Section 111(d) of 
the original Clean Air Act, which requires states to 
develop standards of performance for smokestack pol-
lutants not covered elsewhere in the act. It’s a catch-all 
clause, written to cover harmful pollutants identified 
after 1970. But, argues Holmstead, carbon dioxide is 
already covered elsewhere in the Clean Air Act. “EPA 
has the authority to regulate carbon dioxide, but they 
can’t regulate it under two sections — 112 and 111,” 
he says. (Section 212 covers hazardous air pollutants, 
including carbon species.)

An Environmental Defense Fund analysis disagreed, 
stating that “standards under Section 112 must not be 
‘interpreted, construed or applied to diminish or replace’ 
more stringent requirements under Section 111 — a 
strong indication that Congress intended for Section 112 
to work seamlessly with, not displace, Section 111(d).”93

Environmental advocates say the Clean Air Act provides 
strong legal footing for the Clean Power Plan. “The courts 
have been quite clear on this matter — carbon dioxide is 
a pollutant and EPA has the authority to regulate it,” the 
Environmental Defense Fund’s Bianco says.

A three-judge panel of the U.S. Court of Appeals for 
the District of Columbia will consider the lawsuits and 
issue a ruling. Because the decision by the panel can be 
appealed to the Supreme Court, the process could take 
years. In the meantime, some of the same states suing the 
Obama administration have started drafting plans to 
comply with the new regulations.94

A man eats dinner at the Christ’s Hands soup kitchen and food 
pantry in Harlan, Ky. Thousands of coal miners in Kentucky and 
throughout the Appalachian region have lost jobs in recent years 
as mines have shut down in the face of concern about pollution 
and safety and the rising use of renewable energy sources.
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Natural gas, meanwhile, is poised to assume an ever-
larger proportion of U.S. power generation. Indeed, for 
two months in 2015, natural gas generated more electric-
ity than coal, according to the U.S. Energy Information 
Administration. Many people in industry expect this to 
become routine. “You just can’t go with new coal [plants] 
at this point in time,” said Charles Patton, president of 
Appalachian Power, a utility that provides electricity for 
parts of West Virginia, Virginia and Tennessee. “It is just 
not economically feasible to do so.”95

OUTLOOK
Obama Agenda
With the Clean Power Plan headed to court, stakehold-
ers are as divided on their predictions as they are on 
whether the rule is good policy.

“We’re very confident that it will survive review,” says 
environmental advocate Doniger.

“It’s very likely that it will be overturned, if not in 
the D.C. Circuit Court, then by the U.S. Supreme 
Court,” says energy industry lawyer Holmstead.

The University of Utah’s Reitze says, “It will probably 
survive. The questionable provisions that were in there 
were dropped, and the final rule has much stronger legal 
footing.”

“For the next three years, we’re going to be involved 
in lawsuits,” says the Clean Air Task Force’s Weeks. At 
the same time, she says, “the states will be moving forward 
with their plans, and we’ll see more movement toward 
clean solutions.” This may mean natural gas replacing 
coal at power plants, improved carbon capture and more 
renewables, Week says.

“Companies and industries are looking at solutions,” 
Weeks says, no matter how they see the outcome of legal 
challenges to the Clean Power Plan. “It’s like the stages 
of grief,” she says, describing how companies react to 
new regulations. “First they say, ‘We can’t do it! It’s too 
costly! Let’s fight back!’ With time, they come to grips 
with their new reality. And eventually they say, ‘Wow, 
that wasn’t so bad.’ This is exactly what happened with 
sulfur emissions in the 1970s.”

The Clean Power Plan may also become a campaign 
issue in the 2016 presidential race. Predictably, presi-
dential candidates’ opinions of the Clean Power Plan 
fall along party lines. Democrats support Obama’s rule 

and its goals of mitigating climate change and spurring 
growth in renewable energy sources. Republicans lam-
bast the rule as job-killing and harmful to families faced 
with higher electricity bills.

Doniger says voters’ views are more nuanced than 
politicians indicate. “A wide range of polling in blue, 
purple and even red states consistently shows strong 
support — usually 60 to 70 percent — for EPA standards 
to limit dangerous carbon pollution from power plants 
and other industries,” he wrote in his blog. “Support 
levels are strong — often majorities, even among Repub-
licans — even when respondents are prompted with dire 
messages of economic impact.”96

Political observers point out that swing states such as 
Ohio remain central to the 2016 presidential race, and 
yet it was one of the hardest-hit states in terms of the 
Clean Power Plan’s goals: Ohio must cut carbon emissions 
by 37 percent from its 2012 levels. Ohio Gov. and 
Republican presidential candidate John Kasich calls the 
Clean Power Plan “an unemployment plan” for his state, 
which relies on coal for 67 percent of its energy.97

If a Republican is elected president, the new admin-
istration will likely try to do away with the rule. How-
ever, undoing a rule is not as simple as it sounds. “To 
actually repeal a rule that has already been finalized, 
EPA would have to go through a new rule-making 
process, which takes years,” said environmental writer 
Ben Adler. “And it would be challenged in court, forc-
ing the agency to demonstrate a ‘rational basis’ for its 
action.”98

A Republican president could choose not to enforce 
the regulation, or he or she could approve state plans 
that do not meet their carbon-reduction targets. The 
Clean Power Plan says the EPA will create compliance 
plans for states that come up short, but a Republican 
administration is not likely to push that action along 
either.99

Much of this debate — how to cut emissions without 
harming the economy — is also playing out globally. 
After the Paris talks conclude, individual countries could 
be forced to deal with recalcitrant legislatures and con-
stituencies and find ways to implement the pledges they 
made at the conference. Some climate experts warn the 
Paris pledges will fall short anyway. The main goal, 
according to scientists, is to prevent global temperatures 
from rising 2 degrees Celsius by the end of the century. 
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That’s the amount that Earth can withstand and still 
stave off the most catastrophic consequences of climate 
change, they say.100

Failure could mean frequent extreme weather events 
such as the heat waves, stronger hurricanes and tsunamis 
already occurring. Marine ecosystems would be stressed 
to the point of collapse, according to the Intergovern-
mental Panel on Climate Change. Food and water secu-
rity, infrastructure and human health will be threatened.101

“At 1 degree we are already experiencing damages,” 
says Anders Levermann, a professor of climate science at 
the Potsdam Institute for Climate Impact Research in 
Germany. “Sea-level rise in the long term . . . is somewhere 
in the vicinity of 2 meters. That puts cities like New 
York, Calcutta and Shanghai in difficult positions, and 
they need to protect themselves.”
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