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Ever since Svante Arrhenius discovered the “green-
house effect” in 1896, scientists have known that 
carbon dioxide (CO2) and other greenhouse gases 
(GHGs) warm the atmosphere by trapping the sun’s 
heat close to the earth’s surface that would other-
wise be reflected back into space. Currently over 
400 parts per million (ppm), CO2 concentrations 
are higher than any levels seen in human history 
and nearly 50% higher than pre-industrial levels. 
Observational data from NASA’s Goddard Insti-
tute for Space Studies (GISS) indicate warming has 
been occurring as average global surface tempera-
tures on earth have increased by approximately 
0.8 °Celsius (1.4 °Fahrenheit) since 1880, acceler-
ating over the past three decades. The Intergov-
ernmental Panel on Climate Change reports that 
a doubling of CO2 levels, something well within 
the realm of possibility this century, would likely 
raise global surface temperatures by 1.5–4.5 °C,  
and possibly more than 6 °C. The lower end of 
this range may be tolerable; the higher end of the 
range could be catastrophic.

CO2 concentrations rise when the amount emitted 
into the atmosphere, from activities such as fossil 
fuel combustion, industrial processes, and land use 
change (e.g., deforestation), exceed the amount 
absorbed back into the biosphere and oceans which 
act as carbon “sinks.” Reducing the build-up of 

GHGs, therefore, involves controlling both emission 
sources and sinks. Another option is geoengineer-
ing, which involves the manipulation of natural pro-
cesses to either reduce or counter the climatological 
effects of atmospheric GHGs; for instance, injecting 
aerosols into the upper atmosphere to keep some 
solar radiation from reaching the earth’s surface. 
Current policy efforts have focused more on emis-
sion reductions, somewhat on sink enhancement, 
and very little on geoengineering. As such, this 
article focuses on emissions control efforts at the 
federal and state level in the United States. 

Climate Change, Environmental  
Federalism, and the Devolution to 
Local Approaches
GHGs remain in the atmosphere from decades 
to centuries, depending on the particular gas, 
and they become uniformly mixed, meaning that 
an emission has roughly the same environmental 
impact no matter where it occurs. That feature, 
and the nature of the climate system that is being 
disrupted, make this very clearly a global environ-
mental problem. Global problems generally require 
some type of global governance to solve them. For  
climate change, the international community cre-
ated a treaty in 1992, the United Nation’s Frame-
work Convention on Climate Change (UNFCCC), 
with the goal to “stabilize [GHG] concentrations 

by Brian C. Murray and 
Jonas J. Monast

Brian C. Murray is  
director of economic 
analysis with the Nicholas 
Institute for Environmental 
Policy Solutions, and a 
research professor with 
the Nicholas School of  
the Environment at  
Duke University. E-mail: 
brian.murray@duke.edu.

Jonas J. Monast is direc-
tor of climate and energy 
policy with the Nicholas 
Institute for Environmental 
Policy Solutions, and a 
senior lecturing fellow 
with the Law School at 
Duke University.

Greenhouse Gas  
Controls & the states

A
lthough climate change is a global environmental problem, actions to mitigate it 

through greenhouse gas (GHG) controls happen on the ground, which localizes 

the problem and brings lower levels of government into action. That is the case 

now with GHG controls in the United States and, while local implementation 

is necessary, it introduces a great deal of complexity and potential inefficiency. It also 

underscores the need to look beyond local approaches to those more coordinated across 

levels of government over time.
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in the atmosphere at a level that would prevent 
dangerous anthropogenic interference with the  
climate system” (Article 2). The UNFCC treaty, itself, 
does not establish national emissions targets, but 
agreements within can establish those limits. Most 
notably, the Kyoto Protocol to the UNFCCC was 
negotiated in 1997 and went into force in 2008 to 
provide quantitative emissions targets and timelines 
for the most developed countries.

Current policy  

efforts have 

focused more on 

emission reductions, 

somewhat on sink 

enhancement, and 

very little on  

geoengineering.

The United States is currently the world’s second 
largest GHG emitter after China. The United States 
is a signatory of the UNFCCC, but has chosen not 
to seek ratification of the Kyoto Protocol and agree 
to its specific emissions limits. Thus, the United 
States is globally committed to the principle of GHG 
reductions through its signature of the UNFCCC 
treaty, but has taken a different route than other 
countries to achieve those reductions. The UNFCC 
Parties are now negotiating a successor agreement 
to the Kyoto Protocol that could change the dynam-
ics of international commitments.
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After announcing its decision in 2001 not to ratify 
the Kyoto Protocol, the George W. Bush adminis-
tration embarked on a range of policies and volun-
tary programs to achieve reductions in the GHG 
emissions intensity of the U.S. economy, rather 
than use regulatory force to achieve specific emis-
sions limits. In a 2007 decision, Massachusetts vs. 
EPA, the U.S. Supreme Court ruled that CO2 and 
other GHGs fell within the U.S. Clean Air Act’s 
definition of “air pollutant,” thereby creating an 
obligation for the U.S. Environmental Protection 
Agency (EPA) to determine whether they endan-
ger public health and welfare. In 2009, after a 
thorough review of the scientific data regarding 
climate change, EPA did deem GHGs a dangerous 
air pollutant and embarked on a number of regu-
latory programs to control emissions from various 
source categories.

At roughly the same time, the U.S. Congress was 
considering legislation to establish an entirely new 
form of regulation of GHGs separate from the 
Clean Air Act. In 2009, the House of Represen-
tatives narrowly passed HR 2454, the American  

Climate and Energy Security Act introduced by 
Reps. Henry Waxman and Edward Markey, which 
would have established an emissions “cap-and-
trade” program across emissions sources from 
most of the economy, with the aim to reduce 
national emissions roughly 80% by 2050. The 
bill failed to make its way through the Senate 
in 2010 and does not appear to have political 
momentum currently to be signed into law. As 
such, and despite the passage of regional cap-
and-trade programs in California and nine North-
eastern states, federal efforts remain focused on 
GHG controls under the Clean Air Act, which has 
a unique cooperative federalist approach to estab-
lishment and implementation of these controls, as 
described in the following section.

Federal Action Implemented  
at the State Level
Since the 2009 endangerment finding, EPA has 
embarked on two related strategies to limit GHG 
emissions from stationary sources. The first is an 
air quality permitting program, referred to as the 
“Tailoring Rule,” that applies to any new facilities 
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that emit over 100,000 tons per year of GHGs 
or modified facilities that increase their emis-
sions by at least 75,000 tons per year. This per-
mitting program was recently challenged before 
the Supreme Court and a decision is expected 
by June 2014. The second approach, outlined in 
President Obama’s Climate Action Plan that was 
announced in June 2013, applies specifically to 
power plants.

Corresponding to President Obama’s plan, EPA 
released a new proposal establishing New Source 
Performance Standards (NSPS) for new coal-fired 
and natural gas-fired power plants in January 
2013. If finalized as written, the rule would require 
any new coal-fired power plant to capture approxi-
mately 40% of its CO2 emissions. Because CO2 
emissions are not already regulated as a criteria 
pollutant or as a hazardous air pollutant under 
the Clean Air Act, the NSPS rule will automati-
cally trigger a rarely used provision that requires 
EPA and states to work together to develop per-
formance standards for the fleet of existing power 
plants under Section 111(d) of the Act.

Pursuant to Section 111(d), EPA develops guid-
ance specifying the procedure by which the states 
are to develop the existing source performance 
standards, and each state develops and submits a 
plan. While opinions vary regarding EPA’s author-
ity to set stringent standards under this section of 
the Clean Air Act, there is general agreement that 
the states have broad discretion when developing 
standards for units within their borders.

The combination of broad statutory language and 
limited precedent with this section of the statute 
has led many states and stakeholders to conclude 
that the states have a wide range of compliance 
options. For example, states may not be required 
to achieve emission reductions at each individual 
power plant. Instead, statutory terms such as “best 
system of emission reductions” may allow states to 
take advantage of cost-effective strategies, such as 
increased investments in energy efficiency, renew-
able energy, and potentially even new nuclear 
energy, to achieve an overall reduction in CO2 
emissions from the power sector. In addition, EPA 
has previously determined that market-based  
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systems such as emissions trading can also qualify 
as acceptable compliance strategies under Section 
111(d). Each of these strategies is already in place in 
states across the country, and the flexible language 
in the Clean Air Act could allow states to implement 
these and other strategies as they tailor their regu-
latory approaches to the energy mix within their 
respective borders. 

Challenges Lying Ahead
The promise of statutory flexibility does not come 
without its risks. First, EPA is faced with the pros-
pect of evaluating 50 state plans, each of which 
may differ from the others in important aspects. 
Because there is no direct judicial precedent, any 
departure from a unit-specific emission reduction 
strategy may be subject to legal challenge. Second, 
if states within the same regional grid chose differ-
ent CO2 reduction strategies, it could affect elec-
tricity prices and dispatch across the system. Third, 
there are limited data to help state policy-makers 
assess the impacts of specific compliance strategies 
on electricity prices, system reliability, and environ-
mental performance.

These challenges are not insurmountable, but 
effective solutions may require significant level of 
coordination among a state’s utility commission, 
environmental regulatory agency, and state energy 
office—interaction that may otherwise rarely occur.

Even effective coordination of state planning and 
implementation of GHG rules for existing power 
plants would just be a start down the path to the 
kind of deep long-term cuts in emissions neces-
sary to avoid the large rise in CO2 concentrations 
mentioned at the beginning of this article. Although 
power plants are currently the largest source of 
emissions in the United States, controls will be 
needed in other sectors and countries to have a 
meaningful impact over time. This will require a 
more comprehensive approach than the current 
sector-by-sector and state-by-state approach under 
the Clean Air Act. This suggests that current efforts 
to regulate under Section 111(d) of the Clean Air 
Act be attentive to “path dependency,” that is, how 
compliance actions in the short run influence the 
compliance options available and the efficiency of 
long-run reductions within and across sectors. em
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