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On 2 June 2014 the US Environmental Protection Agency (EPA) published its proposed performance 
standards to reduce CO2 emissions from existing power stations. In 2012, these stations accounted 
for about 38.5% of US energy-related CO2 emissions, chiefly from coal.  To date, the EPA proposal is 
the most substantial federal policy initiative aimed at reducing CO2 emissions in the US.  However, 
other developments will also influence CO2 emissions from the power sector.  

In this paper, I place the proposed EPA regulations into their wider political and sectorial context. I 
then analyze four determinants of the demand for coal and gas in the US power sector, and of the 
resulting CO2 emissions: the relative price of coal and natural gas; electricity demand; renewable 
power; and EPA regulations.   

Political context 

Section 2 looks at the fundamental political problem facing efforts to address climate change in the 
US: the absence of bipartisan and public support for action. This largely explains the inability to pass 
comprehensive federal climate change legislation and the president’s decision to use executive 
actions to instruct the EPA to regulate CO2 emissions in the power sector. From an economic 
perspective, sector-specific regulation is not optimal; it would be more efficient (greater net benefits 
versus costs) to introduce a federal cap-and-trade mechanism or a carbon tax. From a domestic 
political perspective, EPA regulations elicit strong opposition from individual states and affected 
parties. Internationally, the absence of support for federal legislation and regulation weakens the 
credibility of the US in climate change negotiations.     

Context of the power sector 

Section 3 introduces the challenges related to coal-based generation in the US, where these plants 
are old and inefficient by comparison to the best in the world.   It emphasizes the large contribution of 
coal-based generation to US CO2 emissions, and identifies four critical determinants of the future 
demand for coal and gas, and of CO2 emissions in the power sector: competition between coal and 
gas; the growth of renewable generation; lower demand for fossil fuel based electricity as a result of 
improved energy efficiency; and regulation of emissions. CO2 emissions in the US have already fallen 
since 2008, largely as a result of these four factors.   
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Natural gas versus coal    

Section 4 analyzes competition between natural gas and coal in the power sector. The discovery and 
production of shale gas, and the related decline in the price of natural gas since 2008, led to 
substitution of coal by natural gas in the power sector merit order. This substitution was made 
possible due to the existence of excess capacity of gas-fired power plants built in the 1990s and early 
2000s. However, since 2012 coal has regained market share from natural gas, which has been rising 
in price relative to coal, and government price forecasts suggest that coal will be increasingly 
competitive against gas in the future. The major questions are to what extent this price differential will 
favor coal, and whether the US will follow the EU example - where the combination of low CO2 prices 
and low coal prices lowered the expected demand for gas-fired generation. It is not unrealistic to 
imagine a similar scenario in the US. 
 

Competition from renewables    

Section 5 explains that renewable energy has already grown substantially and is expected to continue 
to grow in absolute terms and as a share of total generation. Though this lowers CO2 emissions and 
demand for both coal and natural gas, the full impact on these fuels will depend on what role they play 
in an increasingly decarbonized system: providing backup for renewables, base-load power or both. 
This will depend on the penetration of renewables, and on the relative prices of coal, natural gas and 
CO2 emissions. In Europe, low prices for coal and CO2 emission allowances, along with high gas 
prices have enabled coal to gain market share at the expense of gas. This might happen in the US if 
gas prices rose substantially in relative terms. 
 

Lower demand for electricity    

Section 6 stresses the importance of electricity demand for coal- and gas-based generation. US 
electricity demand is below the level reached in 2007 and growth prospects are uncertain, with EPA 
proposals, for instance, implying a decline in electricity demand by 2030. Furthermore, the growth of 
distributed generation – especially rooftop solar photovoltaics (PV) – lowers the residual demand for 
electricity produced by coal and natural gas.  Slow or negative final demand and greater distributed 
generation (from renewables) would lower CO2 emissions, along with the expected demand for both 
coal and natural gas.   
 

EPA regulation of power sector emissions    

Section 7 firstly explains that coal-based generation must already comply with existing EPA 
performance standards for many different emissions, including mercury and other toxic substances. 
The related compliance costs are accelerating early closure of coal power stations, with estimates of 
closures ranging between 10-25 per cent of the existing fleet of coal plants (310 GW).    
 
Secondly, it looks at the EPA’s CO2 performance standards for new power plants, and the recently 
published proposed standards for existing power plants – especially coal-based generation. In the 
short to medium term, the standards for new plants are not as important as the proposals for existing 
plants, because few new plants are needed in the US. The EPA proposals for existing power plants 
aim to reduce power sector emissions by 30 per cent in 2030 compared to 2005. These regulations 
target coal-fired electricity, while favoring natural gas, nuclear and renewables.    
 
Broadly speaking, there are two different interpretations of how the EPA’s proposed performance 
standards for existing stations will fare. One is that most or all of the states will collaborate with the 
EPA to introduce mechanisms to achieve the CO2 reductions required by the agency’s performance 
standards. The EPA has written its proposals in a way that gives the states flexibility in the 
mechanisms they choose to achieve the standards, including plant-specific measures as well as 
emissions trading schemes, greater output from lower-carbon technologies, and improved energy 
efficiency on the demand side. Nevertheless, these performance standards are complex and impose 
compliance costs unevenly among states. They also require difficult decisions about burden sharing 
within states.  
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The other interpretation, which I consider to be more realistic, is that opposition to these standards will 
lead to political efforts to weaken the regulation, with the possibility that a change in the Senate 
majority or in the party holding power after the next presidential elections could slow or even lead to 
abandonment of the EPA process. Legal precedent supports the EPA’s authority to regulate CO2 
emissions, but that will not stop litigation and political opposition from slowing the process. Even in the 
more optimistic scenario, the resulting reduction in emissions will be only 18 per cent in 2030, 
compared to 2012 levels, because emissions have already fallen 12 per cent since 2005. By 
European standards, this is a modest target. 
 
Thirdly, this section illustrates how state politics will influence the wider debate about EPA regulations 
that affect coal. The issue of electricity reliability is likely to be a particular source of concern in areas 
where closure of power stations could increase vulnerability to brown-outs or black-outs. Furthermore, 
with mid-term elections in November, allegations of a White House ‘war on coal’ will hurt Democrat 
candidates in states that produce or consume significant quantities of coal.   
 

Sensitivity analysis    

Section 8 illustrates how the issues analyzed above (gas-coal price differentials, electricity demand 
growth, growth of renewables and the regulation of CO2 emissions) could influence coal and natural 
gas consumption in the US power sector, CO2 emissions, electricity prices and natural gas trade. It 
compares the EIA 2014 Reference Case Scenario against sensitivities related to the four issues. Of 
all these factors, putting a price on CO2 emissions has the largest impact on future demand for coal 
and on CO2 emissions, but that impact depends on the price of CO2 and on the relative prices of 
natural gas and coal. It also illustrates that slower growth in electricity demand and lower costs for 
renewable power generation would have a negative impact on both coal and natural gas sales, and 
also lower CO2 emissions below the EIA’s Reference Scenario.  

 

Conclusion    

The paper concludes that fossil fuels will continue to dominate the US power sector for the next 20 
years or more, and that even if the EPA’s proposed regulations are successfully introduced, coal and 
natural gas will generate over 60 per cent of electricity in 2030. Consequently, the EPA’s regulations 
for existing plants imply a modest 18 per cent reduction in power sector emissions in 2030 compared 
to 2012. Furthermore, controversy and litigation over EPA regulations, and/or a rising price differential 
between natural gas and coal, could slow the process of reducing coal-based generation and CO2 
emissions. Although natural gas gains power market share in most scenarios, renewables, slow 
electricity demand growth, and high gas prices would all slow the growth of natural gas sales. Finally, 
the absence of bipartisan consensus and public support weakens US credibility in global (UNFCCC) 
climate change negotiations. However difficult it seems, the challenge is to forge bipartisan 
consensus on the need to address climate change1.     
 

 

                                                      

 
1 I welcome the bipartisan initiative, called the ‘Risky Business Project’, which aims – according to the 

Financial Times article – to change the way that business thinks about climate change in the US. It is backed by 

former Treasury Secretaries Hank Paulson, Robert Rubin and George Shultz, and is chaired by Mr Paulson, 

Michael Bloomberg and Tom Steyer. (Financial Times, 19 June 2014, p.3) 

http://riskybusiness.org/
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