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Executive Summary 
 

Humanity is running out of time to stop the 
most dangerous impacts of global warming. 
Signs of global warming are appearing around 
the world – including in the United States – and 
the latest science suggests that future impacts are 
likely to occur sooner and be more severe than 
previously thought. 

The failure of the international community 
to take strong action to limit global warming 
pollution and the death of comprehensive energy 
and climate legislation in the U.S. Congress in 
2010 have been major setbacks in the battle to 
prevent the worst impacts of global warming. 
But there is still hope – there are plenty of 
opportunities to reduce emissions of global 
warming pollution in the United States, while 
restoring momentum in the fight against global 
warming. 

By adopting a suite of clean energy 
policies at the local, state and federal levels, 
the United States could curb emissions of 
carbon dioxide from energy use by as much 
as 20 percent below 2005 levels by 2020 and 
by 34 percent below 2005 levels by 2030 – 
representing a significant down payment on the 
emission reductions America must achieve to 
prevent the worst impacts of global warming, 
and putting the nation on a path to further 
emission reductions in the years ahead. 

There are many opportunities for the 
United States to reduce global warming 
pollution at the local, state and federal level 
through clean energy policies. Those 
opportunities include: 

Homes, businesses and industry 
• Retrofit three-quarters of America’s 

homes and businesses for improved 
energy efficiency. (160 million metric 
tons carbon dioxide [MMTCO2] by 
2020; 328 MMTCO2 by 2030) 

• Implement strong building energy codes 
to dramatically reduce fossil fuel 
consumption in homes and businesses. 
(77 MMTCO2 by 2020; 269 MMTCO2 
by 2030) 

• Set strong energy efficiency standards 
for household appliances and 
commercial equipment. (28 MMTCO2 

by 2020; 51 MMTCO2 by 2030) 

• Promote the use of energy efficient 
boilers and process heat systems in 
industrial facilities. (46 MMTCO2 by 
2020; 77 MMTCO2 by 2030) 

• Encourage the use of energy-saving 
combined heat-and-power systems in 
industry. (78 MMTCO2 by 2020; 188 
MMTCO2 by 2030) 
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• Install more than 200 gigawatts of solar 
panels and other forms of distributed 
renewable energy on residential, 
commercial and industrial rooftops over 
the next two decades. (26 MMTCO2 by 
2020; 122 MMTCO2 by 2030) 

• Adopt strong energy efficiency resource 
standards that require utilities to deliver 
energy efficiency improvements in 
homes, business and industry. (161 
MMTCO2 by 2020; 442 MMTCO2 by 
2030) 

Transportation 
• Improve the fuel economy of 

conventional, gasoline-powered vehicles 
consistent with an overall light-duty 
average fuel economy goal of 62 miles 
per gallon by 2025. (45 MMTCO2 by 
2020; 138 MMTCO2 by 2030) 

• Facilitate the deployment of 20 million 
plug-in vehicles that operate partly or 
solely on electricity by 2030 through the 
use of federal emission standards for 
light-duty vehicles, financial incentives, 
and construction of charging 
infrastructure. (44 MMTCO2 by 2020; 
127 MMTCO2 by 2030) 

• Require the sale of energy-efficient 
replacement tires. (3 MMTCO2 by 2020) 

• Ensure that the majority of new 
residential and commercial development 
in metropolitan areas takes place in 
compact, walkable communities with 
access to a range of transportation 
options. (8 MMTCO2 by 2020; 14 
MMTCO2 by 2030) 

• Transition to pay-as-you-drive 
automobile insurance, which reduces 
vehicle travel and accident risk. (20 
MMTCO2 by 2020). 

• Adopt clean fuel standards that require a 
reduction in the carbon intensity of 
transportation fuels. 

• Expand public transportation service to 
double ridership by 2030, while 
encouraging further ridership increases 
through better transit service and 
reducing per-mile global warming 
pollution from transit vehicles. (1 
MMTCO2 by 2020; 4 MMTCO2 by 
2030) 

• Encourage bicycle travel through efforts 
to improve the safety and convenience 
of bicycling. 

• Build high-speed rail lines in 11 high-
priority corridors by 2030. (2 MMTCO2 

by 2020; 5 MMTCO2 by 2030) 

• Adopt strong fuel economy standards 
for heavy-duty trucks. (24 MMTCO2 by 
2020; 106 MMTCO2 by 2030) 

• Encourage energy efficiency 
improvements in airplanes and trains. 
(18 MMTCO2 by 2020; 50 MMTCO2 by 
2030) 

Electricity generation 
• Bar the construction of new 

conventional coal-fired power plants – 
either through moratoria or the adoption 
of carbon dioxide performance 
standards for new power plants. (12 
MMTCO2 by 2020) 
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• Adopt renewable electricity standards 
that call for 25 percent of America’s 
electricity to come from renewable 
sources by 2025 and 33 percent by 
2030. (238 MMTCO2 by 2020; 530 
MMTCO2 by 2030) 

• Enforce proposed federal standards on 
emissions of smog-forming pollutants 
and mercury from coal-fired power 
plants. (39 MMTCO2 by 2020; 52 
MMTCO2 by 2030) 

• Adopt strong federal standards for 
global warming pollution from power 
plants and industrial facilities. (220 

MMTCO2 by 2020; 420 MMTCO2 by 
2030) 

• Strengthen the Regional Greenhouse 
Gas Initiative, which limits global 
warming pollution from power plants in 
10 northeastern states. 

Cross-cutting strategies 
• Carry out President Obama’s Executive 

Order 13514, which requires large 
reductions in global warming pollution 
from federal agencies. (13 MMTCO2 by 
2020; 15 MMTCO2 by 2030) 

Figure ES-1. Potential Energy-Related Carbon Dioxide Emission Reductions from the “Way 
Forward” Policy Scenario 
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• Enforce existing state limits on global 
warming pollution. 

The combined adoption of these clean 
energy policies or measures nationwide could 
result in the United States reducing its 
emissions of carbon dioxide from energy use 
by as much as 20 percent below 2005 levels by 
2020 and 34 percent below 2005 levels by 
2030, while paving the way for further emission 
reductions in the years to come. (See Figure ES-
1.) 

The best opportunities for reducing 
emissions vary from state to state. Several 
factors – including climate, economic base, 
historical energy mix, available energy resources 
and historical adoption of clean energy policies 
– result in state-to-state variations in the types of 
clean energy policies that would make the 
greatest difference in reducing emissions.  

• In 20 states, strong renewable electricity 
standards – which would require utilities 
to obtain 25 percent of their electricity 
from renewable sources by 2025 – are 
anticipated to deliver the greatest 

emission reductions among the policies 
evaluated in this report.  

• In 14 states, strong energy efficiency 
resource standards – which set minimum 
thresholds for the amount of energy 
efficiency improvements delivered by 
utilities – are anticipated to deliver the 
greatest savings. 

• In 11 states, federal emission standards 
for power plants are the top emission 
reduction strategy, while three states 
experience the greatest benefit from the 
expansion of industrial combined heat 
and power, and two states benefit most 
from efforts to reduce energy 
consumption in commercial buildings. 

Local, state and federal governments 
should consider adoption of these policies to 
reduce global warming pollution and fossil 
fuel dependence. At the same time, public 
officials at all levels should resist pressure to roll 
back existing laws that protect our environment, 
move America toward a clean energy future, and 
set limits on global warming pollution. 
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Introduction to Volume 2 
 

Humanity is running out of time to stop the 
worst impacts of global warming. Despite clear 
scientific consensus about the dangers posed by 
global warming – and the need for immediate 
and steep emission reductions to prevent its 
worst impacts – the United States and the world 
have failed to take the comprehensive actions 
necessary to address the threat. 

There are plenty of opportunities to reduce 
global warming pollution through the adoption 
of policies that promote clean energy and reduce 
consumption of fossil fuels at the local, state and 
federal levels. These policies not only have the 
potential to deliver the immediate emission 
reductions science tells us are critical to forestall 
the worst impacts of global warming, but they 
also provide opportunities to change the political 
playing field in ways that make comprehensive 
actions possible in the years ahead.  

This report maps out a “way forward” on 
global warming that focuses on the near-term 
adoption of clean energy policies across the 
nation and at all levels of government. 

Volume 1 of this report (available at 
www.environmentamerica.org) lays out the 
scientific and political rationale for this strategy 
– describing the dangers global warming poses 
to the nation and the world, surveying the 

political obstacles to comprehensive action on 
global warming, and mapping out the ways that 
a clean energy-based strategy can help America 
achieve necessary reductions in global warming 
pollution, now and in the future. 

In this Volume 2, we provide a deeper 
examination of 30 policy strategies that can 
reduce America’s emissions of global warming 
pollution and put the nation on course to a 
cleaner energy future. We begin by discussing 
the rationale we used in choosing the policy 
strategies reviewed in this report, our overall 
approach to estimating the emission reductions 
that would result from those policies, and the 
limitations of our analysis. We then review each 
of the policy strategies and the contribution they 
can make to reducing global warming pollution 
in the next two decades, and conclude by 
evaluating the role these strategies can play in 
ensuring that America does its share to prevent 
the worst impacts of global warming.  

America and the world must use every tool 
at our disposal to prevent the worst impacts of 
global warming. Clean energy strategies are 
important tools to achieve immediate emission 
reductions and to restore momentum in the effort 
to combat global warming.  
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Addressing Global Warming:  
Mapping a Way Forward for the United States 

 

 

Global warming is real and is happening 
now. Global average temperatures are on the 
rise, Arctic ice is melting, extreme weather 
events are becoming more severe and more 
common, and ecosystems around the globe are 
beginning to feel the effects. 

The scientific evidence is clear: in order to 
prevent the worst impacts of global warming, 
the United States and other developed nations 
must begin to reduce emissions of global 
warming pollutants now, with steep reductions 
in the near future, while developing nations 
begin to do their part as well. 

The political barriers to comprehensive 
action on climate, however, are steep, as 
evidenced by the failure of the U.S. Congress to 
pass strong climate and energy legislation in 
2010. An alternative path is needed that can 
meet the urgent need for significant, immediate 
reductions in emissions while positioning the 
United States and the world to make even deeper 
cuts in emissions in the years ahead. 

Addressing global warming requires the 
United States to meet two challenges 
simultaneously: the scientific challenge of 
reducing emissions deeply enough and quickly 
enough to prevent the worst impacts of global 
warming, and the political challenge of 
amassing and applying the societal will needed 
to sustain efforts to reduce global warming 
pollution in the years to come. No strategy to 
combat global warming can succeed without 
addressing both of these challenges. 

The experience of the last decade – a time 
of strong progress on clean energy and climate 
issues at the local and state levels – suggests the 
outline of a strategy that can put the United 
States in position to achieve its emission 
reduction targets over the next two decades. 
That strategy emphasizes campaigns designed to 
move America toward cleaner sources of energy 
in individual sectors of the economy, while 
engaging citizens at a variety of levels – local, 
state and federal.  
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About this Report 
In this report, we attempt to quantify the 

emission reductions that could result from a 
suite of clean energy policies at the local, state 
and federal levels. It is intended to highlight the 
areas of greatest opportunity in the years ahead 
and provide the analytical underpinnings of a 
vision in which the United States uses clean 
energy policy aggressively in the coming years 
to meet the nation’s climate protection goals. 

 
The most unusual facet of this analysis is its 

“top-down/bottom-up” approach to estimating 
the impacts of various policies at the state and 
national levels. The “top-down/bottom-up” 
approach involves both disaggregating the 
impact of national-level policies to the 50 states 
(top-down), and aggregating the impacts of state 
and local policies at the national level (bottom-
up). This approach enables us to explore the 
potential interactions between state and national-
level clean energy policies, and provides a 
unique window on the effectiveness of various 
policy tools in specific states or regions. 

Readers should understand that the 
emission figures presented in this report are not 
projections of what will happen with or without 
the policies described here, but rather represent 
scenarios of what might occur if energy 
consumption trends continue as expected, 
policies are implemented as anticipated, and 
potential barriers to the implementation of these 
policies (e.g., a lack of transmission capacity to 
access renewable energy resources) are 
surmounted. In short, this analysis is intended to 
help readers grasp the potential impact of the 
various policies and develop priorities among 
them, and is not a “crystal ball.” 

 

How Did We Choose  
the Policies to Evaluate? 

There are countless opportunities to reduce 
emissions of global warming pollution through 
policies that promote clean energy, energy 
efficiency, and sustainable community design. 
Analyzing all of those policies – particularly as 
they affect individual states – is impossible. As a 
result, we chose 30 policies or measures that met 
one or all of the following criteria: 
 

• High yield in the short term: The 
policy or policies have the potential to 
achieve significant emission reductions 
in global warming pollution over the 
span of time included in the analysis. 
 

• Viability: The policy or policies have 
either been successfully adopted in at 
least one jurisdiction or have been the 
subject of serious policy discussion. 
 

• Filling gaps: The policy or policies 
filled a critical gap by reducing 
emissions in a portion of the economy 
where there are few other options to 
reduce emissions. 

 
Inevitably, there will be some worthwhile 

emission reduction policies that have been left 
out of this analysis. We hope that this analysis 
can act as a foundation for evaluating additional 
policy options over time.  

How Did We Estimate the Impacts?  
The following sections of this report 

describe our assumptions – and the sources of 
those assumptions – for how specific changes in 
policy would affect energy consumption and 
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global warming pollution. In general, we began 
by constructing a baseline scenario – or a 
“reference case” – that reflects one vision for 
how the nation might consume energy in the 
absence of any changes in existing public policy. 
Our reference case was based largely on energy 
use forecasts produced by the U.S. Energy 
Information Administration (EIA) and published 
in its Annual Energy Outlook 2010 report, 
though we did make several adjustments to 
reflect existing public policies that the EIA did 
not include in its forecasts, to correct errors, and 
to revise questionable assumptions.  

Because the EIA does not issue state-level 
forecasts of energy use, we divided forecast 
energy consumption in the reference case among 
the 50 states, assuming (in most cases) that the 
EIA’s regional forecasts of growth in energy 
consumption were applied to each of the states 
in that region, adjusted for projected growth in 
population. 

Then, for each scenario, we conducted a 
literature review to develop an understanding of 
how each set of policies could be expected to 
affect energy consumption in each of the states. 
These estimates were fed into a simple 
spreadsheet model that translated anticipated 
energy savings from each of the policies 
(calculated either as percentage reductions in 
energy use or specific numerical reductions) into 
reductions in carbon dioxide emissions for each 
of the 50 states. In addition to estimating the 
impact of each policy in isolation, we also 
constructed separate scenarios that modeled the 
impact of the policies in combination, taking 
into account the potential overlap among 
policies.  

What Are the Limitations of this 
Analysis? 

Assembling this overall picture of how 
local, state and federal clean energy policies 
could affect emissions across the country 
required us to make many simplifying 
assumptions about how the various policies 
would be implemented and would interact with 
other policies.  

 
Among the key simplifying assumptions 

are the following: 
 
• The state-by-state breakdown of 

emissions in our reference case is based 
on regional forecasts of the growth of 
energy consumption from the U.S. 
Department of Energy (DOE). The DOE 
does not publish state-by-state energy 
use forecasts. Our attempt to distribute 
future growth in energy consumption 
and emissions among states in a given 
region may fail to account for some 
state-specific factors that affect changes 
in energy use over time. 
 

• States have developed, and likely will 
continue to develop, differing methods 
for implementing particular clean 
energy policies. For example, states may 
choose to develop different rules for 
what counts as “renewable” energy 
under a renewable electricity standard, 
or for which utilities are required to 
comply with that policy. While every 
effort has been taken to account for 
these variations in existing state 
policies, we developed uniform 
definitions of future policies that are 
applied to all states, regardless of their 
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historic or likely future choices for how 
to implement clean energy policies.  
 

• This analysis takes into account the 
potential for policy overlap (i.e., the 
potential for two policies profiled in this 
report to achieve the same ends) but not 
other types of interactions among the 
policies. For example, one might 
imagine that policies to reduce the 
carbon “footprint” of electricity 
producers might have an effect on the 
amount of electricity consumed by 
drivers of plug-in vehicles. There are 
countless such interactions possible, and 
it was beyond our scope or means to 
attempt to account for them. 

 
The difficulty of the task of evaluating 

clean energy policies and their impacts across all 
50 states also required us to leave some 
important questions unasked. One may wish to 
know what the costs of implementing these 
policies might be, their broader impact on job 
creation and the economy, their influence on 
energy prices, or the degree to which they can 
contribute to the achievement of other 
environmental goals (for example, clean air). 
We hope that future analysts will build off the 
work of this report to produce more detailed and 
accurate emission forecasts in the years to come. 

 
A final – and significant – limitation of this 

analysis is that it only addresses emissions of 
carbon dioxide from the consumption of fossil 
fuels and electricity. In other words, this analysis 
does not include or address the emissions of 
global warming pollutants other than carbon 
dioxide, which make up approximately 17 
percent of U.S. global warming pollution.1

Understanding the Data and Making 
Accurate Comparisons  

 
State-by-state data on emissions of global 
warming pollutants other than carbon dioxide 

are difficult and cumbersome to obtain and 
were, therefore, omitted from this analysis. 

To properly understand the data presented 
here, it is important for readers to be clear about 
what those data represent and how they might be 
compared with other published estimates.  

First, emission inventories vary depending 
on the scope of their coverage, leading to 
inconsistencies among published accounts. The 
emission figures presented in this report include 
the following: 

• All carbon dioxide emissions resulting 
from direct combustion of fossil fuels in 
homes, business, industry and 
transportation. 

• All carbon dioxide emissions resulting 
from the consumption of electricity in 
the United States (including, in limited 
cases, emissions from power plants in 
Canada or Mexico that supply power to 
the U.S.) 

• All carbon dioxide emissions resulting 
from U.S. fossil fuel consumption for 
shipping and air travel, regardless of 
whether the travel is international or 
domestic. (Emissions from the 
combustion of international “bunker 
fuels” are often excluded from national 
emission inventories.) 

• Emissions of carbon dioxide from the 
combustion of non-biogenic waste in 
incinerators. 

Excluded from this analysis are emissions 
resulting from non-energy uses of fossil fuels, as 
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well as from the production of geothermal 
energy. Following conventions used by the EIA 
and others, the use of biogenic energy sources 
was assumed to have net carbon dioxide 
emissions of zero.  

The data on state-by-state emission 
reductions describe, in most cases, the impact of 
adopting the particular policy under discussion 
in that state. For example, a state policy that 
reduces gasoline consumption in new vehicles 
sold in that state will be represented as though 
all emission reductions take place within the 
state where the policy is applied.  

There is one very important exception to 
this approach relating to policies that affect the 
production of electricity. Most electricity grids 
in the United States span state lines – in New 
England, for example, the electricity consumed 
in Connecticut may be supplied from power 
plants as far away as Maine. And because of 
interconnections among electricity grids, some 
electricity may be imported from even farther 
away.  

To account for this, the state-by-state 
carbon dioxide emission estimates in this report 
are calculated on a consumption basis, not the 
production basis that is commonly used in 
publications such as the EIA’s estimates of state 
carbon dioxide emissions.2

The use of a consumption basis for 
emissions from electricity has two important 
implications. First, it means that the state-by-
state emission figures presented here are not 

readily comparable with those of publications 
such as the EIA’s estimates of state carbon 
dioxide emissions. Second, it means that 
emission reductions for any particular state 
resulting from any policy that impacts the 
carbon-intensity of the electricity grid should be 
understood as representing the impact of 
regional adoption of that policy within the entire 
electricity grid serving that state. To illustrate: 
the savings attributed to Georgia under the 25 
percent renewable electricity standard represent 
a scenario in which 25 percent of the electricity 
consumed by Georgia customers comes from 
renewable energy.  

 In other words, the 
emission figures used in this report account for 
direct fossil fuel combustion in homes, business, 
industry and transportation within the state’s 
borders, as well as the emission impacts of 
electricity consumed within the state, regardless 
of where it is produced.  
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Building the “Way Forward” Scenario:  
A Detailed Review of 30 Policy Tools  
that Can Curb Global Warming Pollution 

 
 

 
Local, state and federal clean energy 

policies create a real opportunity for the United 
States to achieve meaningful reductions in 
global warming pollution in the near term while 
laying the groundwork for more dramatic 
emission-reducing policies in the years ahead.  

The 30 policies or packages of policies 
described in this report are capable of reducing 
emissions of carbon dioxide from energy use – 
the nation’s largest source of global warming 
pollution – by 20 percent below 2005 levels by 
2020 and by 34 percent below 2005 levels by 
2030. Those emission reductions are just a down 
payment on the larger reductions the United 
States and the world must achieve to prevent the 
worst impacts of global warming, but they are a 
significant step in the right direction and they 
create opportunities for more ambitious actions 
in the future. 

The pages that follow describe, in detail, 
the policies and measures evaluated in this 
report, the rationale behind their inclusion, and 
the detailed assumptions and methods for how 

we estimated the impact of those policies on 
global warming pollution. We begin, however, 
by describing our assumptions for what would 
happen in a world without additional action to 
reduce global warming pollution. 
 

The Business-as-Usual Alternative 
(Reference Case) 

Results 
Without additional action to reduce global 

warming pollution, the United States is expected 
to release 5,445 million metric tons of carbon 
dioxide from energy-related fossil fuel 
consumption in 2020 and 5,696 million metric 
tons by 2030 under the reference case used in 
this report. The 2020 figure is approximately 2 
percent below 2005 levels, but the 2030 figure is 
about 2 percent above 2005 levels. Carbon 
dioxide emissions at these levels would make it 
difficult – and perhaps impossible – for the 
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world to achieve the emission reductions needed 
to prevent the worst impacts of global warming.  

The energy system described by this 
reference case scenario remains heavily 
dependent on polluting sources of energy such 
as coal and oil. Under our reference case 
scenario, America would find itself in 2030 
facing roughly the same challenges as today – 
particularly the need to transition from carbon-
intensive sources of energy to those with 
dramatically reduced impacts on the climate. 

Rationale 
The reference case scenario in this report 

was based on two sources of data from the 
Energy Information Administration. First, it uses 
the Annual Energy Outlook (AEO), which 
forecasts future energy consumption at the 
national and regional level. Second, it utilizes 
the State Energy Data System (SEDS), which 
provides historical data (with 2008 being the 
most recent year) at the state level.3 These 
sources are, respectively, the official U.S. 
government forecast of future energy use and the 
only comprehensive database of state energy 
consumption available in the public domain. 
Thus, they represent a generally accepted, if 
imperfect, starting point for evaluating the 
impact of policies that shift America’s patterns 
of energy consumption.4

We made several alterations to the 
reference case scenario presented in the Annual 
Energy Outlook 2010: 

 

• First, we altered the reference case energy 
use figures to account for the impact of 
existing state energy efficiency resource 
standards (EERS), which were largely 
excluded from the EIA’s reference case 
modeling.  

• Second, we corrected an error in the AEO 
2010 that resulted in improper allocation of 
future motor gasoline consumption among 
the various census regions – an error that 
filtered into the state-by-state consumption 
figures in our reference case. To correct for 
this error, we used the motor gasoline trend 
forecasts from the early release of the AEO 
2011 in lieu of the 2010 figures.  

• Finally, we altered the EIA’s reference case 
scenario to reduce the forecast growth in 
vehicle-miles traveled (VMT) in future 
years. The AEO 2011 forecasts a 0.7 percent 
annual growth rate in per-capita vehicle 
travel between 2008 and 2030 – a rate that 
far exceeds the 0.2 percent annual growth 
rate from 2000 to 2009 (and the negative 
average annual growth rate since 2005). 
Instead, we assumed that per-capita VMT 
will remain steady between now and 2030, 
which may prove to be a conservative 
assumption, given changes in demographics, 
consumer preferences and other factors. (See 
“Will Driving Continue to Increase?” next 
page.) 

Figure 1. Forecast Energy-Related Carbon Dioxide 
Emissions Under the Business-as-Usual Scenario 
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Will Driving Continue to Increase? 
The Energy Information Administration forecasts that the number of vehicle-miles 

driven on U.S. highways will steadily increase over the next two decades, with 
Americans driving 3.9 trillion miles in 2030 in light-duty vehicles, up from a projected 
2.7 trillion miles in 2010.5

There are, however, reasons to believe that the steady increases in vehicle travel that 
have occurred in the United States since World War II may not continue into the future: 

  

Growth in vehicle-miles traveled has already stalled. A 2008 Brookings 
Institution study found that national vehicle-miles traveled hit a plateau in 2004 and 
began a decline in 2007 that was unprecedented since World War II.6 While VMT has 
bounced back slightly in recent months, it remains well below 2007 levels.7

Demographics are changing. The population of older Americans – who drive 
fewer miles per year than younger Americans – is projected to increase dramatically in 
coming decades, more than doubling by 2050, suggesting that stagnation in per-capita 
VMT is likely to continue for years to come.

 

8

Consumer preferences are changing. Young Americans are less likely to hold a 
driver’s license than their counterparts decades ago.

 

9 While this trend likely has several 
causes, some see a shift in young people’s consumer preferences toward compact, 
walkable communities and alternatives to car ownership that are consistent with a more 
technology-oriented lifestyle.10

Previous sources of travel demand growth are diminishing. Much of the growth 
in vehicle travel in recent decades has been the result of trends such as increasing vehicle 
ownership and the expansion of the workforce to include more women. Both of these 
trends have likely hit a plateau.

 

11

Oil prices remain unpredictable. Should oil prices increase dramatically in coming 
years, growth in vehicle travel will likely be further restrained. Under the high oil price 
scenario in the AEO 2010, for example, vehicle travel in 2030 increases only to 3.6 
trillion miles, as opposed to 3.9 trillion miles in the reference case scenario.

 Another factor in encouraging driving is the expansion 
of highway capacity, which could be limited in the future by declining transportation 
revenue and increasing demands for rehabilitation of the existing highway network.  

12

As a result of these factors, the reference case scenario in this report assumes a 
lower rate of increase in vehicle-miles traveled between now and 2030. 
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Some state policies that were not included 
in the EIA’s reference case were also not 
included in our reference case scenario, 
including the state-level caps on global warming 
pollution in seven states. Because these caps 
affect multiple sectors of the economy, it is 
difficult to anticipate how they would affect 
consumption of specific fuels in particular 
sectors of the economy.  

These fuel-by-fuel and sector-by-sector 
energy consumption figures are the building 
blocks of our analysis, leaving us unable to 
include the impact of these policies in our 
reference case scenario. However, we did 
conduct a separate analysis to determine whether 
the package of policies described in this 
document would result in compliance with state 
caps on global warming pollution. (See page 69 
for a discussion of this analysis.) 

Methods 

Developing a Scenario for Future Energy 
Consumption 

We developed state-level scenarios for 
future energy use by combining actual 2008 
energy consumption by sector and fuel from the 
SEDS with regional forecasts of changes in the 
use of that fuel in that sector from the AEO 
2010.  

 
 
 
 
 
 
 
 
 

 
Figure 2. Map of Census Divisions13 

 

For each category of energy use in the 
SEDS, we calculated a “regional multiplier” for 
each census division for each of the years 2015, 
2020, 2025 and 2030, representing the amount 
by which the AEO forecasts usage of energy in 
that category to increase between 2008 and that 
year, using the following formula: 

 

Where:  

MultiplierFY is the regional 
multiplier for a given future 
year, 

Usage2008 is the amount of 
energy used in 2008, 

And UsageFY is the amount of 
energy forecast to be used in the 
future year. 

To make this regional multiplier specific to 
individual states, we adjusted it for the change in 
the balance of population within each region 
over time. We distributed future energy 
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consumption within the states of the region by 
assigning a greater share of forecast regional 
energy consumption to states that are projected 
to grow faster than the region as a whole, and a 
lower share to states that are projected to grow 
more slowly than the region as a whole, 
according to the following formula: 

 

Where: 

NumStates is the number of 
states in the region 

All variables subscripted “FY” 
refer to that quantity in the 
future year, while all variables 
subscripted “2008” refer to the 
quantity in 2008, 

StateEnergy refers to the energy 
value of a particular fuel, in 
British Thermal Units (Btu), 
consumed in the state in a given 
year, 

RegionEnergy refers to the 
amount of a particular fuel, in 
Btu, consumed in the census 
division in a given year, 

StatePop refers to the projected 
or estimated population of the 
state in a given year, 

And RegionPop refers to the 
projected or estimated 
population of the census 
division in a given year. 

State and regional energy consumption 
figures in 2008 were drawn from the EIA’s State 
Energy Data System (SEDS).14 State and 
regional population figures (estimated for 2008, 
projected for future years) were drawn from the 
U.S. Census Bureau.15

Alaska and 
Hawaii receive 
somewhat 
different 
treatment from 

other states in the EIA publications, and 
accordingly are treated uniquely in our 
modeling. 

 

The SEDS publishes historical consumption 
data for Alaska and Hawaii in the same fashion 
as it does for other states. In the AEO, they are 
included in the Pacific census division, so we 
used projections for that census division to 
generate reference case energy consumption 
estimates for each of those states. 

The AEO projects electricity production 
based on electricity market module regions, 
which are subdivisions of the nation’s electricity 
grid. Hawaii and Alaska each have their own 
separate electricity grids, but the AEO does not 
include projections for electricity production 
there. 

We determined the carbon intensity of 
existing electricity production in Alaska and 
Hawaii based on 2008 data. We assumed that 
this figure would remain constant in the future, 
unless policies affecting the electric sector – 
such as a renewable electricity standard – caused 
it to change. 

For both Alaska and Hawaii, we introduced 
an additional category of generators representing 
the plants that compose the bulk of the 
electricity grid in those states – natural gas 
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plants in Alaska, and fuel oil plants in Hawaii. 
When policies led to a decline in electricity 
consumption greater than the amount of 
electricity in Alaska or Hawaii produced by 
plants in the other marginal categories, we 
assumed that any further decreases would be met 
by reducing the amount of electricity produced 
by plants in this category. 

Translating Fossil Fuel Consumption to 
Carbon Dioxide Emissions 

Having developed a scenario for future 
energy consumption in each of the states, we 
then determined what percentage of each fuel 
was consumed for energy (as opposed to 
incorporated into consumer products or used for 
other purposes) and assigned a carbon 
coefficient to each fuel. 

Carbon coefficients for all fuels except 
electricity were drawn from the Energy 
Information Administration’s Emissions of 
Greenhouse Gases in the United States report.16

Electricity 

  

Carbon emissions from electricity 
consumption require a different accounting 
method, since the presence of regional electricity 
grids allows electricity generated in one state to 
be used in another. The carbon intensity of 
electricity is best represented by the overall 
carbon intensity of the regional electric grid 
from which it is drawn. These grids frequently 
cross state lines, and many states draw their 
electricity from more than one region of the grid. 
(See Figure 3.) 

 

 
 
 

Figure 3. Map of EIA Electricity Market Module 
Regions17 

 

We calculated a carbon coefficient for 
electricity delivered to customers in each of 
these regions using data from the Annual Energy 
Outlook.18

In-region emissions: First, we calculated 
the carbon intensity of the electricity generated 
in each region (the amount of carbon dioxide 
released divided by the amount of electricity 
generated).  

 The carbon coefficient for each 
region was based on the weighted average of 
three emission factors – representing emissions 
per unit of electricity for power generated and 
consumed within a given grid, power purchased 
or sold across grids, and electricity purchased 
from Mexico or Canada – corrected for the loss 
of electricity in long-distance transmission. 

Interregional transfers: Next, to account 
for imports and exports of electricity across 
regional grids, we calculated how much of the 
electricity generated in each region was sold to 
customers outside that region, and assigned this 
electricity to an “interregional sales pool.” The 
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EIA does not publish forecasts of specific 
transfers of electricity between regional grids. 
Accordingly, we treated all interregional sales as 
going into the interregional sales pool for their 
interconnection (sales between interconnections 
are much more limited). We made limited 
transfers between the interconnections to reflect 
transfers between the Eastern Interconnection 
and the Western and Texas Interconnections (the 
Texas Interconnection and the Western 
Interconnection have no link save through the 
Eastern Interconnection). We then assigned a 
weighted average carbon coefficient to the 
electricity in each interregional sales pool. We 
parceled that electricity out to different regions 
in accordance with the AEO’s forecasts of how 
much they would purchase from outside their 
own region. 

International sales: We dealt with 
international sales by assigning most cross-
border transfers equivalent energy intensity to 
the region they were being transferred into. The 
only exception we made was for electricity 
transferred from Canada into the Northeast 
region of the grid (NPCC), which is almost 
entirely hydroelectricity from Hydro-Quebec. 
Accordingly, we assigned most international 
sales into the NPCC a carbon coefficient of zero. 
While we had no specific figure for the amount 
of electricity the NPCC purchases from non-
hydro sources in Canada, we assumed that the 
level of electricity sold from the NPCC to 
Canada represents a reasonable figure for cross-
border transfers outside of large-scale 
purchasing agreements like those made with 
Hydro-Quebec. Accordingly, we assumed that 
an amount of electricity equal to the amount the 
NPCC sells internationally is sold to the NPCC 
from conventional sources in Canada, and 
assumed that it was produced with the same 
carbon intensity as electricity generated in New 
England. 

Transmission line losses: We accounted 
for line losses by multiplying each carbon 
coefficient by a factor that reflected the fact that 
some energy is lost between generation and 
delivery. For electricity sold within a given 
region, this factor was assumed to be the 
difference between the total electricity produced 
for that region (in-region net generation plus 
imports minus exports) and the amount of 
electricity sold to end users. This factor was 
slightly higher for electricity sold inter-
regionally, since additional energy is lost in the 
longer transfers involved in selling electricity 
over greater distances. The interregional 
transmission loss factor was obtained by 
dividing the total national amount of grid 
electricity sold by exporting regions by the total 
amount of grid electricity received by importing 
regions; the difference between the two was the 
electricity lost in interregional long-haul 
transmission. 

To obtain carbon dioxide emission factors 
for electricity consumption in states served by 
more than one power region, we took a weighted 
average of the emissions factors for the power 
regions from which the state draws electricity. 
We obtained the weighting for these averages 
using electricity sales numbers from EIA Form 
861, 2005. The year 2005 was selected since the 
AEO 2010 used a slightly different breakdown 
of the regional divisions than is published in the 
Form 861 data after 2005, due to a 
reorganization of the nation’s electricity grid 
that is not yet reflected in the AEO. (We used the 
2004 version of this form for Iowa, since the 
2005 version reflected the updated regions, not 
the regions used in the AEO.) 19

Non-energy Uses 

 

For fuels other than electricity, we 
determined the share of fossil fuel consumption 
attributable to non-energy purposes, which are 
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excluded from this analysis. We obtained our 
figures for the amount of each fuel that was 
consumed for non-energy purposes from an 
inventory of U.S. greenhouse gas emissions 
published by the Environmental Protection 
Agency.20

Ethanol in Gasoline 

 We assumed that the relationship 
between total fuel consumption and non-energy 
fuel consumption would remain constant over 
time and excluded the amount of fossil fuels 
used for non-energy purposes from our reference 
case. 

To determine a carbon coefficient for motor 
fuels, we needed to account for the inconsistent 
treatment of ethanol in EIA publications. The 
Annual Energy Outlook provides several fuel 
categories that relate to ethanol: one for standard 
motor gasoline, which contains an unspecified 
amount of ethanol, one for the blend known as 
E85, which contains 85 percent or more ethanol, 
and a separate category, which tallies up all the 
ethanol used in fuel of any blend. The SEDS, 
meanwhile, lists the amount of unblended 
ethanol consumed, and the amount of motor 
gasoline (all blends of petroleum gasoline and 
ethanol included) consumed.  

To reconcile these data sources and develop 
scenarios for future fuel use, we employed the 
following steps: 

• First, we developed a regional multiplier 
used to estimate the growth in 
consumption of all gasoline/ethanol 
blends by combining the two AEO 
categories covering motor gasoline 
blends and comparing forecast 
consumption of those blends to actual 
consumption in the base year of 2008. 

• Second, we applied that regional 
multiplier to data on motor gasoline 
consumption from the SEDS for the base 
year of 2008 to arrive at estimated 
consumption of all motor gasoline 
blends in future years. 

• Third, we subtracted the forecast of total 
ethanol consumption (obtained directly 
from the AEO) from the estimated 
consumption of all motor gasoline 
blends arrived at above, to develop a 
figure for consumption of pure 
petroleum gasoline. We then applied the 
carbon coefficient of gasoline to this 
figure to arrive at an estimate of carbon 
dioxide emissions from gasoline.  

Biomass 
Biomass required special treatment because 

the data provided in the SEDS dataset and the 
AEO were inconsistent with one another – the 
AEO lists far lower biomass use in certain 
regions in 2008 than is reported in the SEDS. 
The SEDS data are likely more accurate, as the 
AEO data conflict with the large-scale usage of 
biomass in certain states, such as Maine. To 
correct for this, we maintained the nationwide 
growth rate in the use of biomass implied in the 
AEO, and redistributed that growth among the 
regions using the same formula that we used for 
distributing regional increases in energy use 
among states. 
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Residential, Commercial and 
Industrial Sector Strategies 
 

• Residential building energy retrofits 
• Residential building energy codes 
• Residential appliance efficiency 

standards 
• Commercial building energy retrofits  
• Commercial building energy codes 
• Commercial equipment efficiency 

standards 
• Industrial process heat and boiler 

standards 
• Combined heat and power 
• Distributed renewable electricity 

generation 
• Energy efficiency resource standards 
 
 
Consumption of fossil fuels in America’s 

homes, businesses and industrial facilities 
accounts for nearly half of the nation’s carbon 
dioxide emissions (including emissions from 
electricity produced for use in these sectors of 
the economy).21

 

 America’s residential and 
commercial buildings suffer from energy waste 
caused by air leaks and the use of outdated 
equipment. Our industrial facilities also waste 
valuable energy, often through the use of 
inefficient boilers and motors. At the same time, 
our buildings and industrial facilities provide a 
wealth of opportunities to generate clean energy 
– from taking advantage of the solar energy that 
strikes building rooftops to tapping other forms 
of distributed renewable energy to generating 
electricity using the waste heat from space 
heating equipment and industrial operations. 

This section describes the clean energy 
policies modeled in the residential, commercial 
and industrial sectors of the economy and 
describes how the impacts of those policies were 
estimated. 

Residential Energy Retrofits  
A statewide or national program of energy 

efficiency retrofits for existing housing stock 
sufficient to weatherize the majority of American 
homes over the next 20 years, achieving an 
average reduction in energy use for each home 
of 30 percent. 

Results 
The aggressive home retrofits measure 

achieves carbon dioxide emission reductions of: 

2015 2020 2025 2030 
2.3 28.0 56.0 87.7 

(million metric tons carbon dioxide) 

Rationale 
A whole-home energy retrofit – sealing air 

leaks, adding insulation, repairing ductwork, 
improving heating and cooling systems, and 
upgrading lighting and appliances – can reduce a 
home’s energy consumption by up to 40 
percent.22 The U.S. Environmental Protection 
Agency’s Home Performance with Energy Star 
program is a good example of a home energy 
retrofit program. Trained contractors visit the 
home to identify opportunities for energy 
savings and design and implement a plan for 
energy efficiency improvements, the cost of 
which are often defrayed by financial incentives 
from utilities or local, state or federal 
governments. Home energy retrofits benefit 
homeowners by cutting utility bills, and often 
benefit consumers at large by reducing the need 
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for expensive investments in energy 
infrastructure, as well as by reducing pollution. 

There are a variety of policy avenues for 
delivering on the promise of home energy 
retrofits, including: 

• Federal: Tax credits and cash grants for 
home energy efficiency improvements, 
direct provision of energy efficiency 
services through national service 
programs, energy efficiency measures in 
low-income housing, and creation of 
new financing tools for home energy 
efficiency improvements.  

• State and local: Stronger building 
energy codes (applied to renovations of 
existing buildings), energy efficiency 
resource standards, utility-based energy 
efficiency programs, and community-
based energy efficiency programs, 
among others. 

Methods 
We calculated the potential impact of a 

residential building energy retrofit program by 
estimating the total energy use that would take 
place in residential units built during or before 
2008, assuming that the average home retrofit 
achieves 30 percent energy savings, applying an 
assumption for market penetration, and 
calculating the resulting reduction in global 
warming emissions. 

Forecast of Housing Units Out to 2030 
We first estimated the number of housing 

units in each state through 2030 using data from 
the U.S. Census Bureau. Using 2008 estimates 
of population and housing units, we calculated a 
ratio of residents per household by state.23 
Holding this ratio constant, we then applied 

population projections by state to obtain an 
estimate of total housing units in each state and 
each census division for 2015, 2020, 2025 and 
2030.24

 
 

We assumed that residential units built 
during or before 2008 would be retired at a rate 
of 0.4 percent per year, per EIA, Assumptions to 
AEO 2010, obtaining a forecast of the number of 
housing units dating to 2008 or earlier, by state 
out to 2030. Further, we assumed that all 
housing units built to accommodate new 
population or to replace units removed from the 
housing stock after 2008 would be new. 

Assigning Residential Energy Use to Existing 
Residential Units 

We assigned a portion of total residential 
energy use to residential units built during or 
before 2008 across the forecast period, assuming 
some improvement in energy efficiency of 
existing homes, using the following steps. 
 

1) Using the EIA Residential Energy 
Consumption Survey 2005, we broke 
down energy use by end use for each 
fuel and census division.25

2) We combined these data with forecast 
improvements in building envelope 
efficiency for existing buildings and 
improvements in efficiency for 
appliances and equipment, per EIA AEO 
2010, to estimate the relative 
improvement in energy use for an 
average existing home by census 
division in the reference case.

 
 

26

3) We then multiplied the average energy 
use of an existing home in each census 
division by the number of existing 
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housing units by state within that census 
division to estimate the total energy use 
of existing homes by state and fuel. In 
some cases, this estimate for minor 
residential fuels, such as coal, exceeded 
EIA’s total residential sector 
consumption forecasts. In those cases, 
we assigned no more than 100 percent 
of that fuel consumption to existing 
housing units. 
 

4) On average, based on this methodology, 
existing homes in each state increase in 
efficiency by 9 to 13 percent between 
2008 and 2030 in the absence of an 
additional retrofit policy. 

Applying the Impact of the Residential Energy 
Retrofit Policy 

To estimate the additional impact of an 
enhanced residential energy retrofit policy, we 
assumed that an average home in existence as of 
2008 would see an average energy use reduction 
of 30 percent vs. 2008 average energy use 
following a retrofit. We also assumed that 
energy retrofits affect all energy end uses across 
all fuels equally. Further, we assumed that 
retrofit policies would be sufficient to reach 75 
percent of all homes in America by 2030, with 
progress building evenly over time. It is likely 
that this assumption understates the prospect for 
short-term emission reductions from home 
retrofits, since it is likely that the least-efficient 
homes will be the first to be addressed by such a 
program. 

 
This translates into an energy efficiency 

improvement across all existing homes 
according to the schedule in Table 1. 

 
 
 

Table 1: Residential Sector Energy Efficiency 
Improvement Relative to 2008 due to Residential 
Energy Retrofit Policy 
Year 2015 2020 2025 2030 
Energy 
Efficiency 
Improvement 5.6% 11.3% 16.9% 22.5% 

 
In each year, we calculated the difference 

between baseline efficiency improvement in an 
average home and the efficiency improvement 
that could be achieved with an enhanced retrofit 
program. We then applied this additional 
improvement to estimate the total energy 
savings that could be achieved by the policy in 
each year. 

Building Energy Codes for New 
Residential Buildings 

The adoption of strong building energy 
codes for residential construction sufficient to 
reduce fossil fuel consumption in new homes 
versus the average home in existence in 2008 by 
50 percent by 2020 and by 75 percent by 2030, 
with stronger enforcement efforts to ensure that 
these energy efficiency improvements are 
realized in practice. 

Results 
The strong residential building energy 

codes scenario achieves carbon dioxide emission 
reductions of: 

2015 2020 2025 2030 
4.3 25.7 56.1 94.7 

 (million metric tons carbon dioxide) 

Rationale 
There are tremendous opportunities to 

improve the energy efficiency of newly 
constructed residential buildings. In 2010, the 
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International Code Council established a new 
residential model energy code for 2012 that will 
improve energy efficiency by 30 percent relative 
to the 2006 version of the code (emission 
reductions will be greater when compared to 
homes in existence today).27

These new codes, while representing the 
largest single improvement in energy efficiency 
codes in history, do not begin to tap the full 
potential for energy efficiency improvements in 
residential structures. The U.S. Department of 
Energy has established a goal of achieving a 50 
percent energy savings in new construction 
relative to the 2006 baseline by 2015.

  

28

Strong building energy codes can provide 
economic savings to home buyers while 
reducing the need for investments in energy 
infrastructure and protecting the environment. 
Modeling of the new residential and commercial 
codes suggests that energy savings from the new 
codes will pay off the additional cost of 
complying with the code in less than seven 
years, depending on the region and building 
type.
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Methods 

 

To estimate the impact of new home 
building energy codes, we first determined the 
fraction of energy use attributable to newly built 
homes by subtracting energy use from homes 
built in 2008 or earlier (as described in the 
“Residential Energy Retrofits” case above) from 
total reference case residential energy use. We 
then calculated the total energy use by fuel and 
state for housing units built in the periods 
between 2008 and 2015, 2016 and 2020, 2021 
and 2025, and 2026 and 2030. 

 
Further, we assumed that enforcement 

efforts would achieve 90 percent compliance 

with the building code, with builders delivering 
business-as-usual performance 10 percent of the 
time. This compliance assumption follows the 
target set as part of the American Recovery and 
Reinvestment Act of 2009.30

Table 2 breaks down the resulting 
efficiency improvement by year of home 
construction. 

 

 

Table 2: Average New Residential Unit Energy 
Efficiency Improvement by Year of Construction 
due to Residential Building Energy Codes, 
Relative to Average 2008 Unit 
Year of 
Construction 

2009-
2015 

2016-
2020 

2021-
2025 

2026-
2030 

Average 
Efficiency 
Improvement 14% 36% 52% 63% 

 
We assume, therefore, that homes built 

between 2009 and 2015 would be 14 percent 
more efficient, on average, than a typical home 
in existence in 2008, due to the building energy 
code policy. All homes built between 2016 and 
2020 would be 36 percent more efficient, on 
average, and so on.  

 
We assumed that new homes would 

increase in efficiency in the range of 10 to 17 
percent (with results varying by census division) 
from 2008 to 2030 in the absence of 
strengthened building energy codes, per 
assumptions in the AEO 2010.31

 

 Accordingly, 
we reduced the energy savings percentages in 
Table 2 by this percentage, calculated by time 
period and census division, to yield the 
additional impact of the policy.  

To estimate the overall impact of the 
strengthened building code policy, we reduced 
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forecast energy consumption for homes built 
within each of the four time periods by the 
percentage savings we attributed to the policy as 
described above. We assumed that retrofits 
would affect all fuel uses equally. 

Residential Appliance Efficiency 
Standards 

The adoption of strong energy efficiency 
standards for a series of appliances and 
equipment used in residential buildings, 
including battery chargers, central and room air 
conditioning units, clothes washers and dryers, 
direct heaters, external power supplies, 
furnaces, furnace fans, microwave ovens, 
refrigerators, water heaters and pool heaters. 

Results 
The residential appliance efficiency 

standard scenario achieves carbon dioxide 
emission reductions of: 

2015 2020 2025 2030 
6.5 14.5 22.3 31.9 

(million metric tons carbon dioxide) 

Rationale 
Energy efficiency standards for residential 

appliances have proven to be an effective way to 
cut the energy consumption of refrigerators, 
water heaters, furnaces, and other types of 
equipment used in homes. Yet, there remain 
many types of appliances with the potential for 
energy savings through improved efficiency – 
including clothes washers, external power 
supplies and room air conditioners.32

Methods 

  

Estimated energy savings from the 
efficiency standards were based on estimates 
from a 2009 report by the American Council for 

an Energy-Efficient Economy and the Appliance 
Standards Awareness Project, Ka-Boom: The 
Power of Appliance Standards, Opportunities 
for New Federal Appliance and Equipment 
Standards. Using the national-level savings 
estimated in the report, we calculated the 
percentage reduction in gas, distillate fuel, and 
electricity consumption below the baseline that 
would result from stronger appliance standards 
and applied that percentage reduction across the 
states. We also assumed that savings would 
increase linearly between 2008 and 2020, and 
between 2020 and 2030. 

Commercial Building Energy Retrofits 
Adoption of a statewide or national 

commercial building energy retrofit program 
sufficient to weatherize the majority of American 
commercial buildings over the next 20 years, 
achieving an average reduction in energy use 
for each building of 50 percent.  

Results 
The commercial building retrofit scenario 

achieves carbon dioxide emission reductions of: 

2015 2020 2025 2030 
63.3 132.1 187.9 240.0 

(million metric tons carbon dioxide) 

Rationale 
As with homes, there is tremendous 

potential to improve the energy efficiency of 
America’s commercial buildings – including its 
hotels, big-box stores, and office buildings. A 
2010 report by the consulting firm Pike 
Research estimated that an aggressive integrated 
design retrofit for commercial space can yield 
energy savings of 20 to 60 percent using 
strategies that are “relatively straightforward and 
low risk,” with a simple payback of 7 to 12 
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years.33

There are many policies that can deliver on 
the promise of commercial building retrofits, 
including: 

 More aggressive energy savings are 
possible in a “zero net energy” retrofit approach. 
In this analysis, we target energy savings of 50 
percent in existing commercial structures.  

• Federal: Tax credits and cash grants for 
commercial energy efficiency 
improvements, creation of new 
financing tools for energy efficiency 
improvements, and stronger energy 
efficiency standards for commercial 
equipment. 

• State and local: Stronger building 
energy codes (applied to renovations of 
existing commercial buildings), energy 
efficiency resource standards, utility-
based energy efficiency programs, 
community-based energy efficiency 
programs, and new financing tools for 
energy efficiency, such as property 
assessed clean energy (PACE) 
financing. 

Methods 
We estimated the potential impact of a 

commercial building energy retrofit program by 
estimating the energy use that would take place 
in commercial buildings built in 2008 or earlier, 
applying a percentage improvement in average 
energy use per square foot, including a market 
penetration trajectory, and then calculating the 
resulting reduction in global warming pollution. 

Estimating Area of Commercial Building Space by 
State Through 2030 

To estimate the growth in commercial 
building space by state through 2030, we began 

with a 2004 Brookings Institution Metropolitan 
Policy Program report called Toward a New 
Metropolis: The Opportunity to Rebuild 
America. This report estimates the number of 
commercial workers by state in 2000 and 2030, 
and the building space that they require. To 
interpolate those figures for intervening years, 
we assumed that the percentage of the 
population engaged in commercial work 
(determined using the Brookings Institution 
commercial workers data and U.S. Census 
Bureau population projections) would change at 
a steady rate between 2000 and 2030. Then, we 
calculated the total square footage of building 
space that those commercial workers would 
require using the Brookings Institution estimates 
of space requirements per worker. 

We divided commercial building space into 
two categories – buildings built in 2008 or 
earlier and newly built buildings – and assumed 
that buildings in existence as of 2008 would be 
retired at a rate of 1.37 percent per year, per the 
Brookings Institution report cited above. All 
square footage in between the total estimated 
building space and existing building space was 
assumed to be new construction. 

Estimating Energy Use by Existing Commercial 
Buildings  

We assigned a fraction of total commercial 
energy use to commercial buildings in existence 
as of 2008 across the forecast period using the 
following steps. 

1) We assumed that the rate of energy 
usage per square foot in existing 
buildings (by state and fuel) would 
remain constant in the reference case 
over the forecast period. (Unlike in the 
residential sector, where the EIA 
assumes improvements in building 
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envelope efficiency over time, the EIA 
does not provide data for assessing 
trends in the efficiency of existing 
commercial structures.) Applying this 
rate to the amount of existing building 
space in each year gave an estimated 
energy consumption level in existing 
buildings.  
 

2) In cases where this estimate exceeded 
the total forecast commercial energy 
usage for that fuel, we capped existing 
building energy usage at 100 percent of 
the sector total. (This only occurred for 
fuels whose use varies greatly from state 
to state, including distillate fuel, wood 
and waste.) 
 

3) All additional energy use was assigned 
to new commercial buildings. 

Estimating the Impact of the Commercial Building 
Energy Retrofit Policy 

We assume that 75 percent of commercial 
buildings built in 2008 or earlier receive retrofits 
by 2030, with an average energy efficiency 
improvement per square foot of 50 percent. We 
assume an even rate of market penetration, 
achieving an overall improvement in energy use 
per square foot according to the schedule in 
Table 3. 

Table 3: Average Commercial Sector Building 
Energy Efficiency Improvement due to Energy 
Retrofits, Relative to Average 2008 Building  
Year 2015 2020 2025 2030 

Energy 
Efficiency 
Improvement 9% 19% 28% 38% 

 

We then multiplied the new, post-policy 
energy use rate per square foot by the projected 
total area of existing commercial building space 
by state to obtain an estimate of the overall 
impact of the policy. We assumed that energy 
retrofits affect all energy end uses across all 
fuels equally. 

Commercial Building Energy Codes 
The adoption of strong building energy 

codes for commercial construction sufficient to 
reduce fossil fuel consumption in new 
commercial buildings versus the average 
building in existence in 2008 by 50 percent by 
2020 and by 75 percent by 2030, with stronger 
enforcement efforts to ensure that these energy 
efficiency improvements are realized in practice. 

Results 
The commercial building energy codes 

scenario achieves carbon dioxide emission 
reductions of: 

2015 2020 2025 2030 
13.6 50.8 104.5 174.7 

(million metric tons carbon dioxide) 

Rationale 
There are tremendous opportunities to 

improve the energy efficiency of newly 
constructed commercial buildings. In 2010, the 
International Code Council established a new 
commercial model energy code for 2012 that 
will improve energy efficiency by 30 percent 
relative to the 2006 version of the code 
(emission reductions will be greater when 
compared to commercial buildings in existence 
today).34

These new codes, while representing the 
largest single improvement in energy efficiency 
codes in history, do not begin to tap the full 
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potential for energy efficiency improvements in 
commercial structures. The U.S. Department of 
Energy has established a goal of achieving a 50 
percent energy savings in new construction 
relative to the 2006 baseline by 2015.35

Methods 

  

To estimate the impact of new commercial 
building energy codes, we began with the 
fraction of energy use in newly built (post-2008) 
commercial buildings, as described in the 
“Commercial Building Energy Retrofits” case 
above. We then calculated the average energy 
use per square foot of building space by fuel and 
state for commercial buildings constructed 
between 2008 and 2015, 2016 and 2020, 2021 
and 2025, and 2026 and 2030. 

To estimate the impact of new commercial 
building energy codes, we assumed that the 
energy use per square foot of an average new 
building would improve, relative to an average 
building in existence in 2008, by 50 percent by 
2020 and 75 percent by 2030.  

Further, we assumed that enforcement 
efforts would achieve 90 percent compliance 
with the building code, with builders delivering 
business-as-usual performance 10 percent of the 
time. This compliance assumption follows the 
target set as part of the American Recovery and 
Reinvestment Act of 2009.36

Because these targets will be reached 
gradually, Table 4 breaks down the average 
efficiency improvement by five-year period of 
building construction. 

 

 
 
 
 

Table 4: Average New Commercial Building 
Energy Efficiency Improvement per Square Foot 
by Year of Construction due to Commercial 
Building Energy Codes, Relative to Average 2008 
Unit 
Year of 
Construction 

2009-
2015 

2016-
2020 

2021-
2025 

2026-
2030 

Average 
Efficiency 
Improvement 15% 37% 52% 63% 

 

All commercial buildings built between 
2009 and 2015, therefore, are assumed to be 15 
percent more efficient per square foot, on 
average, than a typical building in existence in 
2008, due to building energy code 
improvements. All buildings built between 2016 
and 2020 are assumed to be 37 percent more 
efficient per square foot, on average, and so on. 

In the event that the reference case energy 
use per square foot in new commercial buildings 
already exceeded this level of improvement for a 
particular fuel and state, the reference case value 
was not changed. Finally, total commercial 
energy use was estimated by multiplying the 
new energy use per square foot of building space 
by the projected amount of new commercial 
building area to be built during each 
construction period.  

Commercial Appliance Efficiency 
Standards 

The adoption of strong energy efficiency 
standards for a series of appliances and 
equipment used in commercial buildings, 
including vending machines, boilers, clothes 
washers, fluorescent ballasts and lamps, 
reflector lamps, metal halide lighting, 
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transformers, and reach-in and walk-in 
refrigerators and freezers. 

Results 
The commercial appliance efficiency 

standard scenario achieves carbon dioxide 
emission reductions of: 

2015 2020 2025 2030 
5.7 13.1 15.6 19.5 

(million metric tons carbon dioxide) 

Rationale 
Energy efficiency standards for commercial 

equipment have proven to be an effective way to 
cut the energy consumption of equipment used 
in commercial buildings. The list of appliances 
studied here is based on a list compiled for a 
2009 report by the American Council for an 
Energy-Efficient Economy and the Appliance 
Standards Awareness Project, Ka-Boom: The 
Power of Appliance Standards, Opportunities 
for New Federal Appliance and Equipment 
Standards.  

Methods 
Estimated energy savings from the 

efficiency standards were based on estimates 
from the American Council for an Energy-
Efficient Economy/Appliance Standards 
Awareness Project report described above. We 
assumed that boiler standards would save natural 
gas fuel. Using the national-level savings 
estimated in the report, we calculated the percent 
reduction in natural gas, distillate fuel, and 
electricity consumption below the baseline that 
would result from appliance and equipment 
standards and applied that reduction across the 
states. We also assumed that savings would 
increase linearly between 2008 and 2020, and 
between 2020 and 2030. 

Industrial Process Heat and Boiler 
Standards 

A suite of measures designed to reduce 
industrial boiler fuel usage and process heat 
usage by 10 percent by 2020, and by 15 percent 
(for process heat) and 19 percent (for boilers) 
by 2030.  

Results 
The industrial process heat and boiler 

standards scenario achieves carbon dioxide 
emission reductions of: 

Industrial Boiler Efficiency 

2015 2020 2025 2030 
9.6 20.1 30.2 38.3 

(million metric tons carbon dioxide) 

Industrial Process Heat 

2015 2020 2025 2030 
12.0 25.7 38.3 39.0 

 

(million metric tons carbon dioxide) 

Rationale 
Energy consumption for industrial process 

heat and boiler fuel accounts for more than half 
of total energy use in manufacturing and is a 
potential high-yield area for energy efficiency 
improvements that also boost the 
competitiveness of American industry.37 The 
targeted emission reductions are based on a 
report by the American Council for an Energy-
Efficient Economy (ACEEE) that identified 
them as technically achievable.38 The ACEEE 
analysis recommended a series of policy 
changes to tap the potential for improved 
efficiency in process heat production and boiler 
fuel use, including financial incentives for the 
replacement of outmoded equipment, 
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streamlined permitting, and the adoption of 
output-based emission standards for boilers.  

Methods 
We estimated the savings these targets 

would produce by first determining, from the 
EIA’s 2006 Manufacturing Energy Consumption 
Survey (MECS), how much fuel was used for 
boiler and process heat purposes in each state.39 
We obtained this figure by calculating from the 
AEO the percentage of each industrial sector fuel 
that is forecast to be used by the manufacturing 
facilities (as opposed to other activities 

designated by the EIA as “industrial,” such as 
agriculture) in each year, and then calculating 
from the MECS what percentage of 
manufacturing sector usage of each fuel went 
towards boiler use and process heating in 
2005.40

 

 Assuming that these figures would 
remain constant within census regions, we 
derived an estimate for how much of each major 
fuel would be used for these purposes in each 
state. In each year, we reduced fuel use by the 
targeted amount, with the 15 percent savings for 
process heat achieved by 2025 and the 19 
percent reduction in boiler energy consumption 
by 2030. 

Other Industrial Sector Energy Efficiency Opportunities 
Boilers and process heat systems are not the only opportunities for energy efficiency 

improvements in the industrial sector. Fans, pumps, motors, compressed air systems and 
other types of industrial machinery have the potential for improved energy efficiency. 
Process optimization strategies enable industrial facilities to design their manufacturing 
processes in ways that minimize energy waste. Advanced sensors and controls can also 
be used to ensure that industrial machinery performs optimally without wasting energy.  

The American Council for an Energy-Efficient Economy (www.aceee.org) provides 
resources on industrial energy efficiency opportunities and technologies. 

In the combined policy scenario described on page 38, we assume that the energy 
savings achieved by all industrial energy efficiency strategies (not including combined 
heat and power) are applied toward compliance with an energy efficiency resource 
standard (see page 36). As a result, we do not estimate energy savings from these 
technologies separately in this report. 
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Combined Heat-and-Power 
A package of policy measures that would 

achieve the goal of expanding combined heat- 
and-power in the industrial and commercial 
sectors to provide 20 percent of the nation’s 
electric generating capacity. 

 
Results  

The industrial combined heat-and-power 
scenario achieves carbon dioxide emission 
reductions of: 

2015 2020 2025 2030 
38.7 78.3 118.0 188.2 

(million metric tons carbon dioxide) 

Rationale 
Combined heat-and-power (CHP) systems 

use energy to meet two purposes 
simultaneously: providing heat for space heating 
or industrial use, and generating electricity. By 
generating electricity locally, commercial and 
industrial facilities can avoid the need to 
purchase power from the grid, improving the 
energy efficiency of the entire system. A 2008 
study by Oak Ridge National Laboratory 
(ORNL) surveyed industrial facility data 
nationwide to determine the potential for 
economically beneficial use of combined heat 
and power, concluding that CHP could account 
for 20 percent of electricity generating capacity 
in 2030.41

Methods 

 Policies that would enable the country 
to reach this target include improved 
interconnection standards that ease the process 
of connecting user-owned generation facilities to 
the grid, accelerated depreciation for new CHP 
boilers, tax credits and incentives for efficient 

boiler purchases, and regulations on boiler 
emissions. 

The detailed databases that the ORNL used 
to perform its assessment are not publicly 
available, but we developed an estimate of the 
state-by-state breakdown of CHP potential by 
assuming that remaining CHP potential tracks 
closely with use of fuel in existing non-CHP 
boilers. Specifically, we assumed that each 
state’s share of potential CHP capacity is 
proportional to its share of the nation’s use of 
natural gas as a boiler fuel (as computed in our 
boiler efficiency scenario). We assumed that 
4,000 additional Btu of fuel would be consumed 
for every kWh of electricity generated by new 
CHP, an assumption based on the fact that a 
CHP system operating at 83 percent efficiency 
can generate 1 kWh of electricity by consuming 
3,852 Btu more than a boiler operating at 80 
percent efficiency with the same useful heat 
output.42

Distributed Renewable Energy 
Generation  

 (We considered only CHP producing 
steam for use within the industrial facility 
containing the boiler; few industrial facilities or 
power plants in the United States are positioned 
near enough to other large sources of demand 
for heat to be able to economically transport 
steam for sale.)  

A suite of policies intended to increase the 
rate of market penetration of distributed 
renewable energy technologies, such as solar 
photovoltaic panels and small-scale wind 
generation.  
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Results 
The distributed renewable energy 

generation scenario would deliver emission 
reductions of: 

Residential distributed renewables 

2015 2020 2025 2030 
0.7 9.8 27.1 47.9 

(million metric tons carbon dioxide) 

Commercial distributed renewables 

2015 2020 2025 2030 
1.9 16.2 43.0 74.0 

(million metric tons carbon dioxide) 

Rationale 
The past several years have seen great 

advances in small-scale renewable energy 
generation technologies, including solar 
photovoltaics and small-scale wind. The 
installed cost of solar photovoltaic panels 
declined by roughly 14 to 17 percent during 
2010 alone, partially as a result of increasing 
economies of scale in solar panel production.43

The suite of policies that can expand small-
scale renewable energy production includes the 
availability of net metering (through which 
distributed generators of renewable energy are 
compensated for the power they supply to the 
grid), extension of federal tax credits, 
implementation of favorable interconnection 
standards, enforcement of existing solar 
requirements in state renewable electricity 
standards, adoption of new financing tools (such 
as Property Assessed Clean Energy financing) to 

reduce the up-front cost of renewable energy to 
homeowners and businesses, and the use of 
“feed-in tariffs” that provide a steady, 
incentivized payment to the owners of small-
scale renewable energy systems for the power 
they supply to the grid. Deployment of solar 
power can also be accelerated by achieving 
further reductions in the price of photovoltaic 
modules.  

 
At the same time, new product designs have 
expanded possibilities for small-scale wind 
production. 

As the price of small-scale renewable 
energy technologies continues to decline, they 
will eventually cross a “tipping point” at which 
the cost of distributed renewable energy is lower 
than the cost of energy from the grid. Should 
this occur, small-scale renewable energy 
development could accelerate rapidly, assuming 
the continuation of favorable net metering and 
interconnection policies, as well as investments 
in the electricity grid sufficient to accommodate 
a rapidly increasing penetration of small-scale 
renewables.  

While this scenario is explicitly based on 
the growth potential for solar energy, small-scale 
wind and other renewable technologies may be 
able to help attain the goals described here. 

Methods 
To model the impact of a suite of policies 

designed to increase the rate of market 
penetration of distributed renewable energy 
technologies, such as rooftop solar photovoltaic 
panels, we began with market penetration 
projections developed by Navigant Consulting 
for the National Renewable Energy Laboratory 
in a 2008 report called Rooftop Photovoltaics 
Market Penetration Scenarios.44 Under a “best 
case” scenario, the report considered the impact 
of policy changes including net metering 
availability, federal tax credit extension, 
favorable interconnection standards, 
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enforcement of existing solar requirements in 
state Renewable Electricity Standards and the 
impact of achieving the progress in photovoltaic 
module pricing targeted by the U.S. Department 
of Energy’s “Solar America Initiative” for 
technology development. The report then 
predicted the pace of solar photovoltaic capacity 
installation by state through 2015, taking into 
account a wide variety of factors from local 
electricity market prices to the overall 
availability of appropriate residential and 
commercial rooftop space. 

We adjusted this forecast, generally 
downward, based on the ratio of actual 
installations of PV capacity that had occurred by 
state as of 2009, as tracked by the Interstate 
Renewable Energy Council, vs. projected 2009 
capacity.45

For the United States as a whole, these 
conditions yielded an average installed capacity 
growth rate of 56 percent per year from 2008 
through 2015. To extend this forecast to 2030, 
we assumed that the overall market for rooftop 
solar panels would grow at an annual rate of 30 
percent in 2016, gradually and evenly declining 
to 6 percent in 2030. (This scenario roughly 
approximates the “Moderate Case” used by the 
European Solar Photovoltaic Industry 
Association in a 2008 analysis of global 
achievable solar potential through 2030.

 

46

Breaking Down Solar Panel Installations by 
State 

) 
Under this scenario, rooftops in the United 
States would host 210 GW of solar photovoltaic 
modules by 2030 – enough to generate about 6 
percent of the nation’s total electricity supply. 

To break down the overall rooftop solar 
photovoltaic installation scenario by state, we 
considered three pieces of information: 

• We calculated the percentage of total 
nationwide capacity located in each state in 
2015 according to Rooftop Photovoltaics 
Market Penetration Scenarios. This scenario 
places some states in the vanguard for total 
capacity installed by 2015 – notably 
California, but also including Arizona, 
Nevada, Oregon, New England, New York, 
New Jersey, Pennsylvania and Texas. The 
markets in these states, because they are 
better developed than other parts of the 
country, and/or have favorable conditions 
such as high market prices for electricity, 
account for a larger fraction of the overall 
future growth. 

• We calculated the ratio of total area of 
commercial rooftop space in each state to 
total rooftop area nationwide, beginning 
with the forecast of total commercial 
building space as described in “Estimating 
Area of Commercial Building Space by 
State Through 2030” on page 28, divided by 
the average number of floors per building by 
census division, per the U.S. Department of 
Energy’s Commercial Buildings Energy 
Consumption Survey 2003.  

• We also calculated the ratio of the total 
number of housing units in each state to total 
housing units nationwide across the study 
period, per “Forecast of Housing Units out 
to 2030” on page 24. 

For 2015, we simply used the state by state 
capacity breakdown in our adjusted version of 
the forecast in Rooftop Photovoltaics Market 
Penetration Scenarios as described above. For 
2020, 2025 and 2030, we used the average of the 
three ratios described above to act as a scaling 
factor to break down the percentage of national 
solar photovoltaic installation activity happening 
in each state. 
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We also used figures from Rooftop 
Photovoltaics Market Penetration Scenarios to 
estimate the market potential for rooftop solar in 
each state. Our scenario did not exceed 65 
percent of these market potentials in any state by 
2030, and was only 20 percent of total potential 
on average. 

Estimating Solar Photovoltaic Energy 
Generation 

We calculated energy output by multiplying 
installed capacity by estimated capacity factor 
by state, averaged across every hour of one year. 
We estimated capacity factors using the National 
Renewable Energy Laboratory’s PV Watts 
tool.47

Additionally, in order to estimate the 
fraction of solar energy consumed in the 
residential vs. commercial sectors, we assumed 
that 40 percent of rooftop solar installation 
would be on residential buildings, and 60 
percent on commercial buildings. 

 The resulting figures described electricity 
generation in terms of billion kWh per year 
across the study period. We translated electricity 
generation in kWh into Btu using a conversion 
factor of 3412.14 Btu per kWh. 

Energy Efficiency Resource Standards 
Adoption of steadily increasing 

requirements for utilities to deliver energy 
efficiency improvements in the residential, 
commercial and industrial sectors. 

Results 
The energy efficiency resource standard 

scenario delivers emission reductions of:  

2015 2020 2025 2030 
74.1 161.0 270.0 441.5 

(million metric tons carbon dioxide) 

Rationale 
An energy efficiency resource standard 

(EERS) is a policy a state can adopt that sets 
targets for the state’s utilities for saving 
electricity and natural gas through efficiency 
measures. In recent years, 26 states have adopted 
some form of EERS.48

Utility- and state-run energy efficiency 
programs have an impressive track record of 
saving energy. These programs saved 
approximately 90,000 GWh of electricity in 
2009 – about 2.4 percent of U.S. electricity sales 
– as well as 53 trillion Btu of natural gas.

 In some cases, the EERS 
includes statutory targets for the amount of 
energy efficiency savings delivered through 
utility-run efficiency programs or other means. 
In other cases, the EERS requires utilities to take 
advantage of “all cost-effective energy 
efficiency” opportunities, with specific 
numerical or programmatic targets established 
by utilities and state public utilities 
commissions. 

49

Methods 

  

For our proposed EERS, we used the rate of 
phase-in recommended by the American Council 
for an Energy-Efficient Economy, who suggest a 
requirement for electric utilities to save an 
additional 1 percent of their previous years’ 
sales every year, and gas utilities an additional 
0.75 percent.50

States which already have an EERS were 
credited only with the additional savings that 
would be achieved compared with the existing 

 We set the long term peak targets 
for the policies at 20 percent of sales for 
electricity and 14 percent for natural gas, since 
these are the ACEEE’s (reasonably 
conservative) estimates of the savings available 
through use of EERS policies. 
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energy efficiency targets established by statute 
or regulation.51

In Hawaii, energy efficiency is included 
under the state’s renewable electricity standard 
(RES) until 2015, at which point it is governed 
by a separate law. We assumed that efficiency 
would account for half of the state’s 15 percent 
by 2015 renewable electricity standard, making 
the RES target in 2015 effectively 7.5 percent. 

 In the case of states that require 
“all cost-effective” energy efficiency, the 
existing EERSs will deliver additional savings 
over time. However, it is not possible to quantify 
the amount of savings at this time. As a result, 
these states are credited with additional emission 
reductions as a result of “new” EERSs in this 
analysis, even though they will achieve many of 
these benefits with their existing policies.  

Refinery Energy Savings 
Reductions in energy consumption at 

refineries resulting from reduced oil 
consumption in transportation and other sectors 
of the economy. 

Results 
The refinery energy savings scenario 

delivers emission reductions of:  

2015 2020 2025 2030 
2.2 8.0 13.9 20.2 

(million metric tons carbon dioxide) 

Rationale 
One of the most oil-intensive industrial 

activities is the production of petroleum 
products itself. Oil refineries consume massive 
amounts of energy – accounting for 
approximately one-third of industrial energy 
use.52

There are many ways to improve the energy 
efficiency of the refining process through 
equipment upgrades and better energy 
management.

 A significant share of the energy in any 
barrel of crude oil is used to power the refining 
process itself. 

53

The oil savings produced by the policies 
discussed in this report will yield additional 
savings by reducing the demand for energy use 
in petroleum refineries. These savings will likely 
occur even without efforts by the oil industry to 
make their refineries more energy efficient. By 
combining reduced petroleum consumption with 
improved refinery efficiency, the nation can 
achieve even greater reductions in oil 
consumption.  

 But perhaps the greatest 
opportunity to reduce oil consumption in 
refineries is to reduce our demand for oil in the 
first place. 

Methods 
Policies that lead to lower usage of 

petroleum products result in emissions decreases 
from two sources. First, the carbon dioxide that 
would have been released by burning the fuel 
itself is not emitted. Second, emissions that 
would have occurred “upstream” in the 
production of the petroleum products are also 
avoided. 

Refineries – in order to break crude oil 
down into its fractions and fuel the cracking and 
recombining processes through which lower 
value hydrocarbons are converted into high 
value gasoline and diesel – consume a large 
amount of petroleum themselves. Fuel 
consumed within refineries is identified as “still 
gas” by the EIA and recorded as such in the 
SEDS and AEO. Our model assumes that, as 
petroleum consumption rises and falls, refinery 
use (and thus still gas consumption) will follow 
it. 
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We accounted for the impact of changing 
demand for petroleum on refinery use by 
reducing still gas usage in our model by the 
same percentage as overall petroleum products 
consumption (measured in Btu) fell in each 
given policy scenario. Emissions reductions 
from refinery savings were calculated only in the 
combined scenario, were assigned to states in 
proportion to the amount of refinery fuel usage 
in that state, and were not attributed to any 
particular policy. 

Combined Residential, Commercial 
and Industrial Policy Scenario 

Methods 
To achieve the greatest reductions in global 

warming pollution, states will need to implement 
multiple pollution reduction programs 
simultaneously. Many of the policies discussed 
above contain elements that overlap in part or in 
whole with other policies, and thus the savings 
from one policy cannot be added directly to the 
savings from another policy. We created a 
combined scenario that eliminated the 
overlapping elements of the policies in order to 
estimate the benefits of adopting the entire 
package of policies proposed in this paper.  

We began by constructing two different 
combined scenarios for each state – one with, 
and one without, an energy efficiency resource 
standard (EERS). 

In the non-EERS scenario, we assumed that 
residential and commercial retrofits and building 
codes would reduce energy consumption relative 
to the reference case and then assumed that a 
distributed renewable energy policy would curb 
the amount of conventionally generated 
electricity used to meet the remaining energy 

demand in buildings. In this case, distributed 
renewable energy generation is assumed to be 
additive to the increases in utility renewable 
energy delivery created by existing and new 
renewable electricity standards. 

We also assumed that appliance standards 
would overlap with both stronger building codes 
and home retrofit policies. Central air 
conditioning units, furnaces, and water heaters 
would clearly be affected by building codes and 
could be a focus of home retrofits. For this 
reason, we assume no additional benefit from 
appliance efficiency standards when paired with 
home retrofits and energy codes. This is likely a 
very conservative assumption.  

Finally, we included energy savings from 
the industrial sector boiler fuel and process heat 
policy scenarios. 

In the EERS scenario, we assumed that the 
savings delivered by an EERS would overlap 
with many of the individual policy scenarios – 
including the appliance efficiency standards, 
home and commercial retrofits, and boiler and 
process heat efficiency scenarios. These 
scenarios were excluded from the combined 
scenario that included the EERS. 

For each state, the results of the two 
combined scenarios – with and without the 
EERS – were compared and the scenario with 
the greatest emission reductions was chosen for 
inclusion in the combined policy scenario 
described. 

The distributed renewable energy and 
combined heat and power scenarios were 
assumed to produce emission reductions above 
and beyond those delivered by the combined 
energy efficiency scenarios described above. 
The distributed renewable energy scenario is 
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also presumed to supply renewable energy 
above and beyond that required by the 
renewable energy standard in a particular state. 

Transportation Sector Strategies 
 

• Energy efficiency improvements in 
conventional light-duty vehicles through 
emission standards 

• Deployment of electric vehicles 

• Energy-efficient tires 

• Compact and transit-oriented 
development 

• Pay-as-you-drive automobile insurance 

• Commute-trip reduction strategies 

• Clean fuel standard  

• Public transportation expansion, 
improvement and efficiency 

• Bicycle commuting strategies 

• High-speed rail 

• Heavy-duty vehicle fuel economy 
improvements 

• Airplane and rail fuel economy 
improvements 

 
Transportation accounts for 33 percent of 

America’s energy-related emissions of carbon 
dioxide.54

Fuel Economy Improvements in Light-
duty Vehicles through Global Warming 
Pollution Standards 

 America’s transportation system is 
heavily dependent on fossil fuels – particularly 
oil – and decades of sprawling growth patterns 
force many Americans to drive long distances to 
work, school, shopping and recreation. Curbing 

global warming pollution from America’s 
transportation system will not be easy – it is a 
long-term project requiring dramatic shifts in 
how we organize our communities and our lives. 
But the beginning steps in that transition – 
coupled with efforts to improve the fuel 
economy of transportation vehicles and switch 
to cleaner fuels – can achieve significant 
emission reductions in the near future. 

Adoption of strong federal (and/or state) 
tailpipe standards for global warming pollution 
from vehicles that increase the fuel economy of 
gasoline-powered vehicles consistent with a 
federal standard for all light-duty vehicles of 62 
miles per gallon by 2025. 

Results 
The light-duty vehicle global warming 

pollution standards scenario delivers emission 
reductions from gasoline-powered vehicles of: 

2015 2020 2025 2030 
0.0 45.3 94.2 138.0 

(million metric tons carbon dioxide) 

Rationale 
Dramatic improvements in the fuel 

efficiency of cars and light trucks are technically 
possible beyond the new combined Corporate 
Average Fuel Economy (CAFE) and global 
warming pollution standards implemented by the 
National Highway Traffic Safety Administration 
(NHTSA) and Environmental Protection Agency 
(EPA) in 2010. Technological improvements – 
including hybridization and the use of plug-in 
cars that run partially or entirely on electricity – 
open up the possibility of dramatic 
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improvements in vehicle fuel economy and 
global warming emission performance.55

We model a scenario in which the 
combined federal fuel economy/global warming 
pollution standards are increased to 62 miles per 
gallon by 2025.  

 

The emission reductions estimated in this 
scenario are limited to gasoline-powered 
vehicles. Strong tailpipe emission standards for 
global warming pollutants will also lead some 
manufacturers to produce alternative fuel 
vehicles such as those that run on electricity. 
The emission reductions delivered by increased 
deployment of electric vehicles under these 
standards are included in the “Deployment of 
Electric Vehicles” scenario below. 

Methods 
Our reference scenario, per EIA’s forecasts, 

assumes that corporate average fuel economy 
(CAFE) standards increase to 34 mpg by model 
year (MY) 2016 and to 35 mpg by 2020. Fuel 
economy and emission standards in the 
reference case remain stable after that time.  

We modeled a scenario in which combined 
federal global warming emission/fuel economy 
standards rise rapidly from 2017 to 2025, 
reaching the equivalent of a 62 mpg standard. 
Fuel savings continue to accrue from 2025 to 
2030 as older vehicles are replaced with more 
efficient models.  

To calculate emission reductions from this 
new policy, we relied upon modeling done by 
the Union of Concerned Scientists (UCS). UCS 
estimates that achieving a 62 mpg standard by 
2025 will reduce fuel consumption by 29 billion 
gallons by 2025 and 43.7 billion gallons by 
2030, compared to a situation in which no 

further improvements occur after MY2016.56

The impact of these fuel savings is split 
between two scenarios in this analysis – this one, 
and the “Deployment of Electric Vehicles” 
scenario described in the next section. We 
assigned responsibility for half of the estimated 
emission reductions – calculated as described 
below – to improvements in the fuel economy of 
light-duty gasoline powered vehicles and the 
other half to increased penetration of electric 
vehicles. We split the savings equally on the 
assumption that automakers follow a variation of 
Path D in U.S. Environmental Protection 
Agency, National Highway Traffic Safety 
Administration and California Air Resources 
Board, Interim Joint Technical Assessment 
Report: Light-Duty Greenhouse Gas Emission 
Standards and Corporate Average Fuel 
Economy Standards for Model Years 2017-2025, 
September 2010. Path D assumes that 
automakers make no improvements in emissions 
from gasoline and diesel-powered vehicles and 
that all savings are achieved through widespread 
use of electric vehicles, reaching 14 percent of 
the new vehicle fleet in 2025. Our modified 
version of Path D reduced electric vehicles to 7 
percent of the new vehicle fleet and assumed the 
rest of the savings came from gasoline and 
diesel vehicles.  

 
We estimated 2020 savings by interpolating 
from 2016 to 2025.  

We assumed that the relative emission 
reductions in this scenario were the same in 
every state, an assumption that may overstate 
savings in states with more pickups and SUVs 
than the national average, and understate savings 
in states with more cars than average. 

The MY2012-MY2016 fuel economy 
standards were developed by NHTSA in 
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conjunction with EPA’s development of 
greenhouse gas emission standards, and 
preliminary rulemaking documents for the next 
round of standards have also been drafted jointly 
by the agencies. Our model, with its focus on 
emissions from fuel combustion, reflects just the 
projected benefits from NHTSA’s fuel economy 
standards and omits the non-carbon dioxide 
emissions savings that should occur from EPA’s 
emission standards. 

Deployment of Electric Vehicles 
Use a variety of tools to encourage the 

deployment of vehicles operating on electricity, 
including financial incentives, programs to 
expand electric vehicle infrastructure, and 
minimum sales requirements for automakers.  

Results 
The electric vehicle deployment scenario 

delivers emission reductions of: 

2015 2020 2025 2030 
0.0 44.4 87.2 127.1 

(million metric tons carbon dioxide) 

Rationale 
Plug-in vehicles – both fully electric 

vehicles and gasoline-electric plug-in hybrids – 
are emerging as the most serious challenger to 
the dominance of gasoline-powered vehicles. 
Major auto manufacturers are already beginning 
to roll out a wide variety of vehicles – from the 
all-electric Nissan Leaf to the plug-in hybrid 
Chevrolet Volt – that use electricity as a source 
of power. 

Among the most powerful policy tools for 
encouraging the deployment of electric vehicles 
are strong global warming emission standards 
for light-duty vehicles (see above). Automakers 
can use the sale of electric vehicles to ease 

compliance with those standards. In addition, 
state and federal governments can adopt clean 
fuel standards (see page 46), which can create an 
economic incentive for the deployment of 
electric vehicles. 

There are many other steps local, state, and 
federal governments can take to further 
encourage a shift to electric vehicles.  

• Local governments can install electric 
vehicle charging stations in public places and 
facilitate – through changes in codes and 
regulations – the installation of charging 
stations in residential and commercial areas. 

• State governments can adopt the zero-
emission vehicle program, part of the larger 
Clean Cars Program pioneered by California 
and adopted by a number of other states, 
which sets specific targets for deployment of 
zero-emission and ultra-clean vehicles in the 
fleet. States can also encourage the 
development of electric vehicle charging 
infrastructure. 

• The federal government can continue to 
provide incentives for the purchase of plug-in 
cars – helping those vehicles along on their 
way to commercial acceptance. In addition, 
the federal government can provide resources 
to assist in the installation of electric vehicle 
charging infrastructure. One approach, 
reflected in legislation introduced in 
Congress during 2010, would focus federal 
resources in a series of “deployment 
communities,” which would ensure the 
development of high-density charging 
networks in a few cities, setting an example 
for future efforts in other places. The federal 
government can also encourage electric 
vehicle deployment by setting and properly 
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enforcing global warming pollution standards 
for the vehicle fleet. 

Methods 
As discussed in the methodology for fuel 

economy improvements from light-duty vehicle 
global warming pollution standards (see page 
39), we assume that, by 2025, 7 percent of new 
light-duty vehicles will be electric vehicles. 
Beyond 2025, we assume electric vehicle sales 
will continue at that level in order for 
manufacturers to comply with the light-duty 
vehicle global warming pollution standards, and 
that the progress toward plug-in vehicles 
continues and accelerates. 

By 2030, we assume an additional 15 
percent of all new vehicles sold are electric 
vehicles. As a result, by 2030, roughly 22 
percent of new light-duty vehicles sold each year 
would be electric vehicles, for a total of 20 
million such vehicles on the road. Estimating the 
emission reduction from this use of electric 
vehicles required two steps – calculating 
reduced motor gasoline emissions and increased 
electric emissions.  

Reduced motor gasoline emissions from 
electric vehicles put into service to comply with 
the light-duty vehicle global warming pollution 
standards were calculated as explained in the 
“Energy Efficiency Improvements in Light-Duty 
Vehicles through Global Warming Emission 
Standards” scenario above. Reduced emissions 
from the additional 15 percent of new vehicle 
sales in 2030 were calculated by multiplying the 
number of electric vehicles on the road by 
gasoline consumed per gasoline-powered 
vehicle. We estimated the number of electric 
vehicles by assuming a linear ramp-up in sales 
between 2025 and 2030, and multiplying annual 
sales of new vehicles by the car survival rate.57

We assume that electric vehicles achieve 
the same efficiency rate as the new Nissan Leaf, 
as reported at www.fueleconomy.gov, and that 
new electric vehicles are driven 10,000 miles per 
year. We multiplied that per-vehicle 
consumption figure by the number of electric 
vehicles on the road each year, from both the 
light-duty vehicle global warming pollution 
standards and from additional measures to 
promote electric vehicles. We then estimated the 
amount of additional emissions produced by the 
electricity generated to supply those vehicles, 
consistent with our methodology for estimating 
electric sector emissions as described beginning 
on page 57.  

 

Gasoline consumption in new gasoline-powered 
vehicles was calculated by dividing light-duty 
vehicle gasoline consumption by the number of 
vehicles in the light-duty vehicle fleet, per the 
EIA.  

Energy-Efficient Replacement Tires 
Set strong, mandatory energy efficiency 

standards for replacement tires. 

Results 
The energy-efficient replacement tires 

scenario delivers emission reductions of: 

2015 2020 2025* 2030* 
1.9 2.6 2.4 2.3 

(million metric tons carbon dioxide) 
 
*Savings decline in later years due to increased fuel 
economy of the automobile fleet. 

Rationale 
The use of low rolling resistance tires is a 

relatively low-cost way to improve vehicle fuel 
economy and reduce global warming pollution. 
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Many vehicle manufacturers equip their new 
cars with energy-efficient tires to meet federal 
fuel economy standards, but the availability of 
energy-efficient replacement tires is limited. 
Requiring replacement tires to meet strong 
energy efficiency standards can curb energy use 
with no impact on vehicle safety. 

Methods 
Current federal law specifies how tire 

manufacturers must test and report the fuel 
efficiency of the tires they produce.58

In preparing its rule, the NHTSA modeled 
the fuel savings that would occur if 1 percent of 
the light-duty vehicle replacement tires sold in 
the nation each year were 5 percent more 
efficient than current replacement tires.

 This 
information must be provided to consumers at 
the time of sale, so that they can consider energy 
efficiency when selecting replacement tires.  

59

We chose to model a scenario in which the 
use of energy-efficient replacement tires is 
required beginning in 2013. By 2020, wear and 
tear will have led to the replacement of all low-
efficiency tires in light-duty vehicles. To 
estimate the savings from this approach, we 
multiplied the NHTSA’s estimate by 100 to 
create a scenario in which 100 percent of 
replacement tires are 5 percent more efficient. 
We compared the fuel savings from this to the 
total amount of gasoline and ethanol consumed 
in the transportation sector in 2008 to develop an 

estimate of how much gasoline and ethanol 
consumption would change.

 Setting 
aside the 20 percent of replacement tires 
purchased each year that are already higher 
efficiency tires, the NHTSA calculated fuel 
savings from efficient tires after incorporating 
the frequency with which tires are replaced, the 
number of miles driven by vehicles of different 
ages, the differences in mileage in cars and light 
trucks, and an eight-year phase-in of the 
program. 

60

Compact and Transit-Oriented 
Development 

  

Adoption of zoning and land-use practices 
that channel most new development in 
metropolitan areas into compact communities 
where transit, walking and bicycling are viable 
transportation options and where driving 
distances between locations are shorter than in 
typical suburban or exurban developments. 

Results 
The compact and transit-oriented 

development scenario delivers emission 
reductions of: 

2015 2020 2025 2030 
4.1 7.9 11.2 14.3 

(million metric tons carbon dioxide) 

Rationale 
Research shows that residents of compact, 

transit-oriented communities drive significantly 
less than their counterparts in traditional 
suburban developments.61 Demographic trends – 
including the aging of the population – as well 
as changing consumer preferences suggest that 
compact communities with multiple 
transportation options are likely to be in 
increasing demand in the coming decades.62

Policy tools available at the local and state 
level can successfully redirect development into 
compact communities. Planning and zoning 
changes that encourage compact development, 
along with policies that allow for compact 
development in the areas immediately 
surrounding transit stations, can help to achieve 
these goals. State and federal policy can 
encourage these changes by requiring local land-
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use plans to be consistent with overall plans for 
global warming emission reductions (as is the 
case in California) and by providing financial 
assistance, financing tools and technical 
assistance to help developers and communities 
move forward with compact development 
projects. 

Methods 
We assumed that a suite of planning, 

zoning and other policies could result in 75 
percent of all new development in the nation’s 
urbanized areas being in the form of compact or 
transit-oriented development. This is between 
the mid-range and aggressive scenarios in the 
Urban Land Institute’s report, Moving Cooler.63

We applied this 23 percent reduction to 75 
percent of the vehicle-miles traveled (VMT) by 
new residents of urbanized areas in each of the 
states. To estimate the VMT of new residents, 
we first calculated urban per-capita VMT 
estimates for each of the states from the Federal 
Highway Administration’s Highway Statistics 
2008 report. We developed a scenario for future 
urban per-capita VMT by multiplying the 2008 
figures by the annual rate of change in VMT per 
driver from AEO 2010. We then multiplied this 
figure by the number of new urban residents of 
each state, which was estimated by multiplying 
the number of residents of urbanized areas in 
each state from Highway Statistics by the 
projected annual rate of growth of each state’s 
population, as obtained from the U.S. Census 
Bureau. This estimate of VMT from new urban 
residents was then multiplied by the compact 
development multiplier (23 percent reduction in 

VMT on 75 percent of VMT for new urban 
residents) and added to estimates of VMT not 
subject to smart growth (VMT from pre-existing 
residents). This figure was then divided by total 
VMT by state to arrive at a percentage reduction 
in VMT resulting from compact development. 
All energy savings were assumed to come in the 
form of motor gasoline. 

 
Based on the Moving Cooler report, we assumed 
that residents of these communities would drive 
23 percent less on average than they would have 
in the absence of policy action. 

For states in which population is projected 
to rise and then decline, we held the new urban 
VMT constant at its peak year, thereby assuming 
that population declines will occur in pre-
existing rather than newly built neighborhoods. 

Pay-as-You-Drive Automobile 
Insurance 

A phased-in requirement that auto 
insurance premiums be charged based on the 
number of miles driven, rather than at a flat 
annual rate. 

Results 
The pay-as-you-drive insurance scenario 

delivers emission reductions of: 

2015 2020* 2025* 2030* 
22.7 20.2 18.5 17.7 

(million metric tons carbon dioxide) 
 
*Savings decline in later years due to increased fuel 
economy of the vehicle fleet. 

Rationale 
Automobile insurance premiums are 

commonly charged to drivers at a flat, annual 
rate – discounting the effect of the number of 
miles driven each year on accident risk.64 Pay-
as-you-drive insurance shifts the bulk of 
insurance charges from a flat rate to a per-mile 
rate, reducing the cost of owning a vehicle but 
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increasing the cost of driving it. Increasing the 
per-mile cost of driving acts as an economic 
disincentive to driving, thereby reducing 
vehicle-miles traveled. Pay-as-you-drive 
insurance pilot programs have been launched in 
several states and by insurance companies, and 
can be implemented either through the use of 
on-board transponders or regular odometer 
readings. 

Methods 
Pay-as-you-drive insurance was assumed to 

be adopted as a mandatory policy beginning in 
2015. VMT reductions from pay-as-you-drive 
insurance were assumed to be 2.3 percent, based 
on a mid-range of estimates from U.S. 
Department of Transportation, Transportation’s 
Role in Reducing U.S. Greenhouse Gas 
Emissions, April 2010. These reductions were 
applied to gasoline consumption and were 
applied equally across all states for the sake of 
simplicity. In actuality, pay-as-you-drive 
insurance will have a greater impact in states 
with high auto insurance rates and a smaller 
impact in states with lower rates. 

Commute-Trip Reduction Strategies 
Policies that require employers to achieve 

targets for reducing the number of single-
passenger work commutes.  

Results 
The commute-trip reduction strategies 

scenario delivers emission reductions of: 

2015 2020 2025* 2030* 
5.8 9.7 8.9 8.5 

(million metric tons carbon dioxide) 

*Savings decline in later years due to increased fuel 
economy of the vehicle fleet. 

Rationale 
Commute-trip reduction policies set targets 

for employers to reduce the number of single-
passenger commutes to their worksites. 
Washington state has long implemented a 
successful commute-trip reduction program that 
reduced commuting VMT by 62 million miles in 
2009, or roughly one-quarter of one percent of 
the state’s total VMT.65 Washington state has 
achieved these results with little public 
expenditure, delivering $35 in congestion 
reduction benefits for every state dollar spent.66

Employers have many tools with which 
they can achieve commute-trip reduction goals, 
including employee rideshare matching, vanpool 
programs, discounted transit passes, preferential 
parking for carpools and vanpools, provision of 
bicycling facilities, “cashing out” of free 
parking, telecommuting and compressed work 
weeks. Many of these changes have benefits for 
businesses – reducing the need to invest in 
parking and creating work environments that 
enhance productivity and improve employee 
morale. 

 
Greater emission reduction benefits could likely 
be achieved by expanding the scope of the 
program to cover more employers and devoting 
additional resources to the effort. 

Methods 
VMT reduction from commute reduction 

programs was assumed to be 1.1 percent, based 
on the mid-range estimate of a suite of commute 
reduction policies evaluated in U.S. Department 
of Transportation, Transportation’s Role in 
Reducing U.S. Greenhouse Gas Emissions, April 
2010. This reduction was assumed to apply to 
transportation motor gasoline consumption. 
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Clean Fuel Standard 
Adoption of standards limiting the carbon 

intensity of transportation fuels. 

Results  
The impacts of a clean fuel standard were 

not explicitly estimated. See explanation below. 

Rationale 
Curbing global warming pollution from 

transportation requires steps to improve the 
energy efficiency of transportation vehicles, to 
shift from less efficient to more efficient modes 
of transportation and, where possible, to reduce 
the number of miles traveled. It also requires 
replacing high-emitting forms of transportation 
fuel with cleaner sources of energy. 

In evaluating the impacts of various 
transportation fuels on the climate, looking at 
emissions from vehicle tailpipes is not enough. 
Electric vehicles, for example, produce no 
tailpipe emissions, but are responsible for 
emissions “upstream” at the power plants that 
generate the electricity used in the vehicles. 
Similarly, two gallons of gasoline – identical in 
terms of their carbon content – could have very 
different “life cycle” emissions depending on 
how they are produced and distributed to the 
consumer. 

Clean fuel standards are potentially 
powerful policies that establish limits on the life-
cycle global warming impact of transportation 
fuels. California’s clean fuel standard (called the 
low-carbon fuel standard) calls for reducing the 
carbon intensity of transportation fuels by 10 
percent by 2020.67

Providers of transportation fuels may 
comply with the clean fuel standard by reducing 
the life-cycle carbon intensity of the fuels they 
supply or by purchasing credits from suppliers 
of lower-carbon fuels. A wide variety of 
alternative fuels – including sustainable ethanol, 
electricity for plug-in vehicles, hydrogen and 
natural gas – can conceivably be used to comply 
with the clean fuel standard. 

 A group of states in the 
Northeast are working to develop a similar 
standard. 

Methods 
An aggressive and properly implemented 

clean fuel standard has the potential to drive 
significant reductions in life-cycle emissions of 
global warming pollution from transportation 
vehicles and is a necessary step to reduce 
transportation emissions. We did not, however, 
explicitly model the impact of a clean fuel 
standard, for several reasons: 

• First, to the extent that a clean fuel standard 
encourages the transition toward vehicles 
that operate on alternative fuels such as 
electricity, it was difficult to disentangle the 
potential impact of a clean fuel standard 
from the impact of other policies that would 
also encourage this transition, such as 
stronger standards on vehicle global 
warming pollution. 

• Second, to the extent that a clean fuel 
standard encourages the use of advanced, 
low-emission biofuels in existing vehicles, 
we judged that the targets would not exceed 
the already ambitious targets for biofuel 
deployment in the existing federal 
Renewable Fuel Standard. Since the EIA 
assumes that the consumption of biofuels – 
from whatever source – produces zero net 
carbon dioxide emissions, a change in the 
type of biofuel would produce no change in 
emissions in our analysis (even though it 
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would produce very real emission benefits 
over the fuel’s entire life cycle). 

• Finally, and most importantly, many of the 
emission-reducing benefits of a clean fuel 
standard accrue either in other sectors of the 
economy (such as refining or agriculture) or 
outside the boundaries of this analysis. For 
example, one impact of a properly designed 
and implemented clean fuel standard might 
be to discourage the sale of transportation 
fuel produced from emission-intensive tar 
sands or from biofuels refined from food 
crops, which would result in the expansion 
of land conversion to farming in other parts 
of the world (secondary land-use impacts). 
Addressing these emission sources is of 
critical importance, but we are unable to 
quantify the impact of a clean fuel standard 
on these emission sources. 

Public Transportation Expansion, 
Improvement and Efficiency 

A suite of policies and investments designed 
to expand the reach of public transportation 
systems, improve ridership, and reduce global 
warming pollution from transit vehicles. 

Results 
The public transportation expansion, 

improvement and efficiency scenario delivers 
emission reductions of: 

2015 2020 2025 2030 
0.6 1.3 2.2 3.7 

(million metric tons carbon dioxide) 

Rationale 
Public transportation is a key strategy for 

reducing global warming pollution in 
metropolitan areas. There are many ways to 

make public transportation an effective 
emission-reduction tool. First, public 
transportation service can be expanded, 
particularly in metropolitan areas that are both 
fast-growing and that lack effective transit 
service today. In recent years, many such 
metropolitan areas have experienced rapid 
growth in transit ridership. For example, the 
number of passenger-miles traveled (PMT) on 
Phoenix’s Valley Metro system more than 
doubled between 2004 and 2009. Portland, 
Oregon, has experienced a doubling of transit 
ridership over the period from 1991 to 2009 and 
Salt Lake City has experienced similar growth.68

Second, transit agencies have many tools 
they can use to increase ridership on existing 
transit lines, including tools that can make 
transit rides more comfortable (e.g., improved 
bus shelters), more reliable (e.g., priority traffic 
signals for buses and strategies to speed the 
boarding process, such as automated fare 
collection), and less expensive (e.g., discounted 
weekly or monthly passes and lower pricing for 
off-peak periods). In addition, transit agencies 
can adopt tools that help transit riders better 
integrate transit into their lives (e.g., real-time 
arrival and departure information provided by 
smart phones or the addition of bicycle racks to 
transit buses).  

 
All three cities have made significant 
investments in transit infrastructure, specifically 
light rail. 

Finally, transit services can reduce global 
warming emissions by using more fuel-efficient 
buses and by switching to cleaner fuels. 

In this scenario, we estimate the impact of 
a) expanding public transit service sufficient to 
achieve a doubling of passenger-miles traveled 
over 20 years, b) improvements in transit service 
sufficient to achieve a further 15 percent 
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increase in ridership on existing services by 
2030, and c) implementation of the same fuel 
economy gains achieved under the heavy-duty 
vehicle emission reduction scenario (see page 
52) for new transit services that use diesel fuel. 

Methods 
Emission reductions from transit are based 

on two proposed sets of improvements in transit 
service – a 3.5 percent annual increase in 
ridership from new service, and a 0.6 percent 
annual increase in ridership on existing services, 
driven by service improvements and changes in 
fare policies. The 3.5 percent annual increase 
represents a doubling of transit ridership over 
the course of 20 years. This estimate is at the 
mid-range of potential annual growth estimates 
from the Urban Land Institute’s Moving Cooler 
report, although in this study we assume that all 
of the doubling of ridership is provided by new 
service.69 The 0.6 percent annual increase is 
based on a targeted increase in ridership through 
service improvements of 15 percent over 20 
years, based on the assumed growth in bus load 
factors from the Moving Cooler report.70

To estimate the net increase in transit 
ridership over and above that assumed in the 
AEO 2010, we subtracted the percentage 
increase in VMT from the AEO 2010 from the 
percentage increase in transit ridership in the 
policy scenario. (The AEO 2010 assumes that 
transit use increases at the same rate as overall 
VMT, see U.S. Department of Energy, Energy 
Information Administration, Transportation 
Sector Module of the National Energy Modeling 
System: Model Documentation 2010, June 
2010.) 

 The 
combined ridership increase of 4.1 percent per 
year is between the mid-range and most 
aggressive scenarios in Moving Cooler. 

While this scenario is based on a 4.1 
percent annual growth rate in transit ridership, 
we did not assume that every transit service sees 
the same increase in ridership, since a doubling 
of ridership in transit-heavy cities such as New 
York is unreasonable to expect, as is a major 
increase in ridership in cities experiencing slow 
population growth. To estimate the VMT 
reductions that would result from this increase in 
ridership, we calculated the national increase in 
transit ridership that would result by multiplying 
these factors by passenger-miles traveled data 
from the Federal Transit Administration’s 
National Transit Database (NTD). (We 
excluded passenger-miles traveled in demand 
response vehicles.) We then split the increase in 
passenger-miles traveled among the nation’s 
urbanized areas based on their projected share of 
U.S. urban population, estimated as described in 
“Compact and Transit-Oriented Development” 
scenario, page 43.  

To estimate the impact on energy 
consumption, we assumed, as a starting point, 
that increased ridership from new service would 
consume the same amount of fuel per passenger-
mile as existing transit services (with some 
important adjustments, see below), and that 
increased ridership from system improvements 
would consume no additional fuel. To calculate 
the increased energy consumption from new 
transit service, we calculated annual fuel use 
from transit per passenger-mile from the NTD 
for 2009 by urbanized area (again excluding 
demand response), and assumed that this level of 
energy consumption per passenger-mile would 
apply to new transit use as well. 

We then applied several adjustments to this 
figure: 
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• First, we adjusted to account for the presumed 
acceleration of fuel-switching in transit vehicles 
away from diesel fuel and toward compressed 
natural gas. The EIA, in its AEO 2010 forecast, 
anticipates that compressed natural gas will 
become the primary fuel used in transit buses 
by 2027. To account for this shift, we estimated 
the total amount of diesel fuel in new transit 
service that would be replaced by natural gas if 
the diesel/natural gas split in new service were 
to mimic the EIA forecast over the next two 
decades nationwide. We then allocated the 
reductions in diesel fuel use to states based on 
their share of consumption of diesel fuel for 
new transit services in our scenario and 
reallocated that energy consumption (on a Btu 
basis) to natural gas. Because our model does 
not differentiate between diesel fuel used in 
new bus service versus new train service, this 
method will tend to over-allocate natural gas 
usage to states with existing diesel-fueled 
commuter rail systems. However, these 
commuter rail fleets are also likely to 
experience emission reductions as a result of 
improved energy efficiency of diesel 
locomotives (see “Airplane and Rail Fuel 
Economy Improvements,” page 54), and the 
emission reductions in this scenario can be seen 
as broadly representative of those that would 
result from rail energy efficiency 
improvements. 

• Second, we incorporated the forecast 
increased energy efficiency of transit buses 
in the AEO 2010, which was calculated by 
dividing the percentage increase in energy 
consumption from transit buses by the 
percentage increase in VMT, which the AEO 
2010 uses as a proxy for transit ridership. 
No increase in energy efficiency was 
assumed for transit systems using electricity. 

• Third, for new diesel transit energy use, we 
applied the reductions in heavy-duty vehicle 
fuel consumption in the heavy-duty vehicle 
emission reduction scenario (see page 52). 

Note that this scenario does not account for 
potential future increases in the fuel economy of 
existing transit services, which are covered in 
the heavy-duty vehicle emission reduction 
scenario. 

To calculate the amount of automobile 
emissions reduced as a result of increased transit 
use, we assumed that each new mile of 
passenger travel via new transit service would 
offset 1.23 miles of vehicle travel, and that each 
new mile via ridership improvements on existing 
services would offset 0.65 miles of vehicle 
travel, using the following assumptions: 

• First, for all transit service, we assumed that 
88.2 percent of transit trips would replace 
car trips, based on assumptions from the 
Moving Cooler report.71

• Second, we assumed that the car trips that 
would be replaced would have an average 
occupancy of 1.36 people per vehicle, per 
the 2009 National Household Travel 
Survey.

 

72

• Finally, we assumed that new transit service 
would “leverage” additional reductions in 
vehicle travel beyond the direct replacement 
of vehicle travel with transit travel. This 
leveraging effect is well-documented in 
transportation literature and stems from the 
fact that the existence of transit service spurs 
more compact land-use patterns, leads to 
reductions in vehicle ownership, and shifts 
patterns of trip-chaining, all of which reduce 
vehicle-miles traveled, even for trips not 
made by transit. We assumed a vehicle-
miles traveled reduction multiplier of 1.9, 
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based on the standard national default figure 
used by the American Public Transportation 
Association.73

Bicycle Commuting Strategies 

 It is important to note that 
this leveraging effect is likely to be greater 
than average in areas with new rail service 
and less than average in areas with new bus 
service.  

The adoption of policies and practices 
sufficient to achieve a five-fold increase in 
bicycle commuting over the next 20 years. 

Results 
The bicycle commuting strategies scenario 

was not modeled separately in this analysis, 
though emission reductions from bicycle 
commuting are included in the combined policy 
scenario. 

Rationale 
American cities have made tremendous 

progress in just the last few years in encouraging 
travel via bicycle. The addition of new bicycle 
lanes and trails, along with the launch in a few 
cities of bike-sharing programs, has helped spur 
increases in bicycle commuting. Nationally, the 
share of overall commuting happening by 
bicycle increased by 44 percent between 2000 
and 2009. Several cities – including Portland, 
Oregon, Atlanta and Pittsburgh – have seen the 
share of bicycle commuting triple in the last 
decade.74 In Portland, Oregon, which has made 
substantial investments in bicycle infrastructure, 
bicycling now accounts for nearly 6 percent of 
all commuting trips.75

Increasing bicycle use is not rocket science. 
Improving safety – whether by creating 
dedicated bicycle paths or bicycle boulevards, 
designating bike lanes on existing streets, or 

creating special painted turning lanes for 
bicyclists – is a key, often low-cost step. In 
addition, the launch of bike-share programs, the 
addition of bike racks to transit vehicles, and the 
installation of safe structures for bicycle storage 
in urban areas can help reduce barriers that keep 
people from taking their bicycles to work. 

  

The Urban Land Institute’s Moving Cooler 
report evaluates a scenario in which bicycle 
commuting increases by 449 percent – a figure 
based on the creation of bicycle lanes, 
boulevards or paths with half-mile spacing in 
American cities.76 This increase may seem 
dramatic at first blush, but given the rapid 
increase in bicycle commuting in some cities in 
recent decades, as well as the high levels of 
bicycle commuting in some bike-friendly 
European cities (37 percent of all suburban 
commuters and 55 percent of urban residents 
commuting to jobs in Copenhagen, Denmark, 
travel via bicycle, for example)77

Methods 

, there is clearly 
room for dramatic improvement. 

Estimated VMT reductions from increased 
bicycle commuting were based on a presumed 
increase in bicycle commuting of roughly 10 
percent per year beginning in 2012, achieving a 
449 percent increase by 2030. The number of 
bicycle commuters in each state was obtained 
from the U.S. Census Bureau’s 2009 American 
Community Survey. We assumed the average 
length of a bicycle commute to be four miles 
(eight miles round-trip) based on studies in 
Portland, Oregon, as described in Columbia 
River Crossing Transportation Planning Team, 
Memorandum Regarding Pedestrian and Bicycle 
Demand Forecasts for I-5 Bridge, 27 August 
2008. We assumed that bicycle commuters 
would commute via bicycle on half of all 



 
  The Way Forward on Global Warming   51  

 

workdays each year and that their trips would 
replace single-occupancy vehicle trips in 
proportion to the share of single-occupancy 
vehicle commuting in each state in 2009. All 
2009 commuting data were obtained from the 
U.S. Census Bureau’s 2009 American 
Community Survey. 

The authors judge the emission reductions 
in this scenario to be extremely conservative, as 
those emission reductions only apply to 
commuting trips. Improved bicycling 
infrastructure would likely enable replacement 
of other vehicle trips as well, while reducing 
vehicle ownership and encouraging shifts in 
land-use patterns, creating a similar “leveraging” 
effect as new transit infrastructure. The literature 
on these secondary impacts of bicycle 
infrastructure is less well-developed, however, 
and these impacts are therefore excluded from 
our analysis. 

 

High-Speed Rail 
Construction of a network of high-speed 

rail lines in 11 federally designated high-speed 
rail corridors by 2030. 

Results 
The high-speed rail scenario delivers 

emission reductions of: 

2015 2020 2025 2030 
0.0 2.0 3.7 5.4 

(million metric tons carbon dioxide) 

Rationale 
Nations around the world have operated high-

speed rail lines for more than 50 years, dating back 
to the launch of Japan’s Shinkansen bullet train in 
1964. High-speed rail has the potential to reduce 
global warming pollution in several ways. First, 
true high-speed rail lines are operated on 
electricity, which can increasingly be generated 
from clean, renewable sources. Second, high-speed 
rail lines that operate at high capacity can be 

significantly more 
energy efficient than 
airplane or car travel.78 
Finally, high-speed rail 
can be designed to 
encourage more 
compact forms of 
development, providing 
an incentive for the 
location of businesses in 
densely developed 
districts near train 
stations and serving as a 
focal point for expanded 
and improved transit 
service. 
 

Figure 4. Federally Designated High-Speed Rail Corridors 
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The U.S. DOT has proposed 11 corridors 
for high-speed rail service. (See Figure 4.) 
Beyond high-speed rail, there are also 
opportunities to improve the speed and 
efficiency of conventional rail service and of 
intercity bus service. 

Methods 
We modeled a scenario presented by the 

U.S. Department of Transportation (DOT) in 
which high-speed rail (HSR) is constructed in 11 
federally designated HSR corridors. (See Figure 
4.) The DOT envisioned a scenario in which the 
HSR network is supported by a strengthened 
intercity rail network, where ridership increases 
by 20 percent, and a stronger intercity bus 
network, where ridership increases 3 percent 
annually. DOT estimates that this improved 
network could produce a net reduction in light-
duty vehicle motor gasoline emissions of up to 
0.6 percent in 2030.79

The bulk of these savings come from HSR 
(63 percent), while intercity rail and intercity 
bus each account for 19 percent of the savings. 
We assumed that intercity bus and rail savings 
occur at the same rate in every state. In contrast, 
we assumed that HSR savings accrue to states 
serviced by one of the federally designated HSR 
corridors, and that states with larger populations 
will reap greater benefits. Using a map of HSR 
corridors, we identified the major cities that 
would be served.

 

80 We used 2009 population 
data for metropolitan areas from the U.S. Census 
Bureau, and calculated the total major 
metropolitan populations to be served by HSR in 
each state.81

We phased-in these savings beginning in 
2020, with just one-third of the savings assumed 

to be realized in 2030. Savings in 2025 were 
assumed to equal two-thirds of the anticipated 
2030 savings. 

 This enabled us to calculate the 
share of the HSR-related savings that should be 
attributed to each state.  

Heavy-Duty Vehicle Emission 
Reductions 

Adoption of strong energy efficiency and 
global warming pollution standards for heavy-
duty trucks. 

Results 
The heavy-duty truck emission reduction 

scenario delivers emission reductions of: 

2015 2020 2025 2030 
6.2 24.1 45.3 105.9 

(million metric tons carbon dioxide) 

Rationale 
Heavy-duty trucks consume approximately 

4.5 quadrillion Btu of energy per year – about 5 
percent of total U.S. energy consumption.82

Methods 

 There 
are many opportunities to reduce energy 
consumption and global warming pollution from 
heavy-duty trucks – both in the short-term, using 
measures such as improvements to the 
aerodynamics of existing tractor trailers, and in the 
long run, through efforts to improve the efficiency 
of diesel engines and increase the deployment of 
diesel-electric hybrids. Unlike light-duty vehicles, 
heavy-duty trucks are not currently subject to fuel 
economy regulations and limits on global warming 
pollution. This scenario assumes that standards 
will be applied to trucks in such a way as to take 
advantage of technologically feasible 
improvements in fuel economy.  

We modeled stronger fuel economy 
standards for medium- and heavy-duty trucks, 
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those that are 8,500 pounds or more. We 
assumed that the standards recently proposed by 
the National Highway Traffic Safety 
Administration (NHTSA) and the 
Environmental Protection Agency (EPA) for 
model years 2014 to 2018 are adopted as 
proposed, yielding up to 20 percent reductions in 
fuel use from some trucks. After model year 
2018, we assumed that fuel economy standards 
continue to improve, using many of the 
technologies and approaches evaluated by the 
American Council for an Energy-Efficient 
Economy (ACEEE). 83

The NHTSA and the EPA have proposed 
fuel economy and greenhouse gas emission 
standards for medium-duty and heavy-duty 
trucks for model years 2014 to 2018. The 
standards would reduce fuel consumption by up 
to 20 percent in heavy-duty combination 
tractors, up to 15 percent for heavy-duty pickup 
trucks and vans, and up to 10 percent for 
vocational vehicles such as garbage trucks, 
buses, and tow trucks.

 

84 The NHTSA estimates 
that these standards would reduce fuel use by 
1.93 billion gallons by 2018, equal to cutting 
fuel use in medium- and heavy-duty trucks by 
3.7 percent.85

As a fleet, medium- and heavy-duty trucks 
consume both motor gasoline and diesel for fuel, 
as well as small amounts of compressed natural 
gas (CNG) and liquefied petroleum gases (LPG, 
or propane). We assumed that the NHTSA’s 
projected savings result in reduced motor 
gasoline and diesel consumption and do not 
affect CNG and LPG use. We divided total fuel 
savings between motor gasoline and diesel in 
proportion to their use by the medium- and 
heavy-duty truck fleet as forecast in the AEO 
2010 Supplemental Table 46: Transportation 
Sector Energy Use by Fuel Type Within a Mode. 
This produced a percentage reduction in 

transportation sector motor gasoline and diesel 
use for 2015 and 2018. 

  

To calculate potential fuel use and emission 
reductions after 2018, we drew upon an analysis 
by the ACEEE.86

To translate these values into a percentage 
reduction in fuel use, we compared these savings 
to forecast 2015 and 2020 transportation sector 
fuel use presented in the AEO 2005 
Supplemental Table 34: Transportation Sector 
Energy Use by Fuel Type Within a Mode. 
Because it is apparent that these standards will 
not be adopted on the timeline envisioned by the 
ACEEE in its analysis and because it is likely 
that these same technologies have the potential 
to produce similar savings even if introduced at 
a later date, we applied the ACEEE’s percentage 
reduction in fuel use to fuel consumption in 
2025 and 2030. To estimate 2020 savings, we 
interpolated between the NHTSA 2018 savings 
and the ACEEE’s 2025 savings. 

 We selected ACEEE’s 
“aggressive” scenario of fuel economy 
improvements, which for new long-haul trucks 
means fuel economy standards for engines and 
vehicles, aerodynamic improvements, and 
auxiliary power units to reduce idling. Together, 
these changes would reduce fuel use in new 
long-haul trucks by 39 percent. In addition, 
existing long-haul trucks that travel more than 
500 miles from home are also assumed to be 
retrofitted with auxiliary power units, and half of 
short-haul trucks are assumed to use hybrid-
electric engines that reduce fuel use by up to 70 
percent. The ACEEE assumed that these 
improvements are introduced rapidly into the 
truck market, and estimated the resulting savings 
at 0.46 million barrels of oil per day in 2015 and 
0.8 million barrels per day in 2020.  

Note that while the MY2014 to MY2018 
fuel economy standards are being developed by 
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NHTSA in conjunction with EPA’s 
development of greenhouse gas emission 
standards, we focus here just on the fuel 
economy standards. The EPA standards will also 
reduce emissions of global warming pollutants 
other than those produced by fossil fuel 
combustion, but these emission reductions are 
not incorporated in this analysis. In addition, we 
do not account for the possibility of fuel 
switching (for example, from diesel to natural 
gas) in heavy-duty vehicles, which is one 
possible means of complying with EPA 
emission standards. 

Airplane and Rail Fuel Economy 
Improvements 

Implementation of policies and incentives 
to encourage improved energy efficiency of 
trains and airplanes. 

Results 
The airplane and rail fuel economy 

improvement scenario delivers emission 
reductions of: 

2015 2020 2025 2030 
1.2 17.5 34.1 50.1 

(million metric tons carbon dioxide) 

Rationale 
Air travel and freight rail are significant 

contributors of global warming pollution. Rail is 
a significantly more energy-efficient option for 
freight transport than trucking, but there are still 
many opportunities to make rail transport more 
efficient. The use of more energy-efficient 
engines, improved aerodynamics, and improved 
lubrication – along with electrification of rail 
lines – all have the potential to reduce global 
warming pollution from rail operations.87

Commercial airlines have made large 
strides in improving the energy efficiency of 
their operations, both through improvements to 
airplane technology and increasing the number 
of passengers occupying each plane. Indeed, on 
a passenger-mile basis, today’s aircraft are 
approximately 70 percent more energy efficient 
than those in use 40 years ago.

 

88

Neither rail vehicles nor airplanes are 
subject to federal vehicle fuel economy 
standards. The challenge in reducing emissions 
from these modes is only partially technological 
– the bigger issue is the high capital investment 
required for the purchase of new locomotives 
and aircraft and, consequently, the long time 
they remain in service once built. State and 
federal policies can create incentives for freight 
railroads and airlines to retrofit existing vehicles 
with technologies that reduce emissions, while 
hastening the introduction of a new generation 
of cleaner technologies. State-level incentives 
and support have already encouraged the 
introduction of more efficient locomotives, 
mainly in California and Texas.

 Again, 
however, there are opportunities for 
improvement, through improvements in the 
energy efficiency of engines, changes to aircraft 
bodies that incorporate the use of lighter-weight 
materials, and the use of technologies and 
approaches to reduce aerodynamic drag. 

89

Methods 

 

Railroads 
We modeled a scenario in which rail fuel 

consumption is reduced through improved fuel 
efficiency for locomotives in train yards and 
locomotives hauling full trains, and through 
improved design for rail cars and wheels. We 
relied upon a U.S. Department of Transportation 
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(DOT) study of potential fuel and emission 
savings from locomotives and train design.90

• The DOT assumes that hybrid locomotives 
are 35-57 percent more efficient than 
conventional rail yard locomotives.

  

91

• The DOT calculates that locomotives in 
line-haul operation could be 5-15 percent 
more efficient with fuel injection technology 
or 10-15 percent more efficient using a 
hybrid design. We modeled a 10 percent 
improvement. 

 We 
modeled a 35 percent improvement.  

• Fuel efficiency can also be improved by 
using lightweight rail cars, better 
aerodynamics, and lubrication systems to 
reduce friction between wheels and rails. 
Together, these upgrades could cut total rail 
fuel use by 15-19 percent by 2030.92

 

 We 
modeled a 15 percent improvement. 

To develop an estimate of how better 
locomotive efficiency would affect overall rail 
fuel use, we used U.S. DOT data on locomotive 
fleet replacement. There are 24,000 locomotives 
in use in the United States and only 900 new 
locomotives added to the fleet each year, 
meaning that the fleet is replaced roughly every 
27 years.93 More efficient locomotives are 
already commercially available, so we modeled 
a scenario in which all new locomotives are 
more efficient models beginning in 2012. Using 
data provided by DOT that rail-yard locomotives 
consume just 8 percent of the diesel fuel 
consumed by rail operations and line-haul 
operations consume 92 percent, we estimated 
how improved locomotive technology and rail 
car efficiency would reduce rail energy use.94 
Per data provided by the EIA, we calculated the 
total percentage of transportation sector diesel 

consumed by railroads, an amount that declines 
slightly with time.95

Airplanes 

 We then calculated the total 
impact on transportation sector distillate fuel 
consumption from reducing fuel use by 
railroads. 

The U.S. DOT estimates that fleet-wide 
aircraft global warming emissions can decline at 
an annual rate of 1.4-2.3 percent from 2015 to 
2035.96 The agency assigns “moderate” 
feasibility to these savings.97 While reductions 
in global warming emissions do not directly 
correlate to reductions in fuel use – particularly 
in airplanes, where carbon dioxide emissions 
may rise as emissions of nitrogen oxides may 
fall – the two are strongly linked.98

We assumed that this improvement applies 
to commercial aircraft only, and not military use 
of jet fuel. From the AEO 2010, we calculated 
the ratio of military to commercial jet fuel use.

 Thus, we 
chose to model a scenario in which fleet-wide 
fuel use declines 1.4 percent each year 
beginning in 2015. 

99

We did not attempt to model the benefits of 
improved air travel efficiency, such as those 
being implemented through the Federal Aviation 
Administration’s NextGen program. The AEO 
2010 includes some improvements in both 
aircraft efficiency and air travel management, 
but it is not clear how much savings can be 
attributed to each.

 
This enabled us to estimate the total reduction in 
jet fuel use resulting from improvements to 
commercial aircraft. 

100 We assume that initiatives 
already underway are more fully reflected in the 
AEO 2010 baseline than are the less certain 
improvements in aircraft efficiency, and thus do 
not model changes to air traffic management. 
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Combined Transportation Policy 
Scenario 

Methods 
The main sources of policy overlap in the 

transportation sector relate to policies affecting 
the use of light-duty vehicles. In general, the 
impact of policies in the light-duty sector was 
assumed to be multiplicative, rather than 
additive: for example, a simultaneous 10 percent 
reduction in vehicle travel and 10 percent 
improvement in fuel economy would yield a 19 
percent reduction in emissions, not 20 percent. 
This principle also applies to multiple policies 
that reduce vehicle travel. For example, if the 
construction of transit-oriented development 
reduces overall vehicle travel by 2 percent, the 
remaining vehicle-travel reduction strategies 
(transit expansion, commute-trip reduction, pay-
as-you-drive insurance, etc.) are anticipated to 
affect the 98 percent of vehicle travel that 
remains. 

The transportation sector emission 
reductions described here also include the 
impacts of reduced energy use in government 
vehicles as part of the “Federal Lead by 
Example” package of policies described in the 
Cross-Cutting Strategies section (see page 67). 

As with the residential, commercial and 
industrial sectors, we did not account for the 
possibility that changes in other sectors might 
affect emissions from transportation. For 
example: The dramatic reduction in coal 
consumption in the electricity sector scenarios 
would significantly reduce the use of freight rail 
for coal deliveries, cutting emissions from that 
source. However, the freed-up freight rail 
capacity could be used to provide a substitute for 
freight trucking (which is less efficient than 

freight rail) or for speedier or more reliable 
passenger rail service – both of which would 
have the potential to magnify emission 
reductions in the transportation sector. 

It is also important to note that the 
transportation policies described here may have 
synergistic or “tipping point” effects that 
magnify their impact beyond what can be 
reasonably modeled here. Bicycling, for 
example, is one area in which growth is not 
necessarily linear, as infrastructure investments 
bring a first wave of new bicyclists to the streets, 
followed by others for whom “strength in 
numbers” provides the confidence to follow suit. 
Similarly, expanding the number of areas with 
compact, transit-oriented development, 
expanding and improving transit service, 
providing more and better facilities for 
bicyclists, and creating high-speed rail links to 
other cities can create synergistic effects that 
dramatically reduce vehicle travel. Any one of 
these changes might not convince a family to 
reduce the number of vehicles it owns (thereby 
reducing the potential to use it for non-essential 
trips), but a combination of those changes might. 
These second-order effects of transportation 
policies are difficult to predict and are therefore 
not incorporated in our modeling. But they can 
play an important role in positioning America’s 
transportation system for further reductions in 
global warming pollution in the years ahead. 
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Electricity Generation Sector 
Strategies 

 

• Renewable electricity standards 

• Moratorium on new coal-fired power 
plants 

• Generation performance standards 

• EPA regulation of power plant ozone 
and mercury pollution 

• EPA carbon dioxide performance 
standards for new and existing power 
plants 

 
 
 

 
 
 

The generation of electricity accounts for 
approximately 40 percent of America’s energy-
related carbon dioxide emissions, largely 
because of the nation’s dependence on highly 
polluting coal for electricity.101

Estimating Emission Reductions from Electricity Generation 

 Any strategy to 
meet the nation’s emission reduction targets 
requires a speedy transition away from 
convention al coal-fired power plants to cleaner 
forms of electricity. Moreover, given the long 
lifetimes of electric generating plants, achieving 
the nation’s long-term emission reduction goals 
requires action now to replace as much of that 
capacity as possible with clean, renewable forms 
of energy.

Many of the policies and measures analyzed in this report have some impact on the 
amount of electricity produced in the United States and how that electricity is generated. 
Estimating the combined impact of these policies and measures on global warming 
pollution is complex.  

Changes in electricity sector emissions are best estimated through the use of a 
dynamic power sector model capable of assessing how multiple changes in regulatory 
and economic conditions affect the mix of power plants that are built or retired in the 
United States and how those plants are operated. In this report, we use a simplified 
analysis that attempts to describe how various policy initiatives will affect the 
composition of the nation’s electric power plants. 

There are two factors in this analysis that result in changes in emissions from 
electric power plants – changes in electricity demand and changes in the carbon intensity 
of the nation’s fleet of electric power plants. These two factors are interrelated: the 
elimination of electricity demand results in some existing power plants with particular 
emission characteristics being shut down or not being built, thereby affecting the carbon 
intensity of the entire grid.                                                (cont’d, next page) 
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Our general approach to estimating the impact of the policy scenarios on emissions 
from power plants is as follows: 

We assumed that reductions in electricity consumption or increases in electricity 
produced by clean sources of energy would eliminate the need for a specified amount of 
planned or existing fossil fuel-fired generation. This is represented in this analysis by 
pulling fossil fuel generation offline in a pre-determined order until the demand and 
supply for fossil fuel-fired electricity within a particular region is brought back into 
balance. Plants were “pulled offline” in the following order: 

New natural gas plants: Natural gas is the most common marginal fuel on the 
electrical grid, meaning that natural gas power plants are often the first ones to curtail 
operation when demand for fossil fuel-generated power decreases.102

To calculate the total amount of electricity generated by plants in this category, we 
assumed that new gas plants would be utilized at the same capacity factor as existing gas 
plants. We then calculated the total amount of electricity to be generated at new plants 
each year by finding the percentage of natural gas capacity that new plants are anticipated 
to compose in each region in each year, and taking that percentage of the electricity 
generated from all gas plants in that region.

 In addition, the EIA 
currently forecasts the development of large new amounts of natural gas capacity (which 
is relatively inexpensive to construct due to low capital costs, but relatively expensive to 
operate due to high fuel costs). Because of these two factors, we assumed that generation 
from new natural gas capacity would be the first category to be removed when demand 
for fossil fuel-generated electricity declines.  

103

We estimated the operating heat rate of plants in this category by assuming that their 
average operating heat rate would be the same as the average operating heat rate in 2008 
of natural gas plants constructed in 2007.

  

104

New coal plants: The EIA does not forecast the addition of significant coal capacity 
to the power generation fleet in the United States. We assumed that any new coal 
capacity would be the next category for removal in the electric sector reference case. 

 

To estimate the total amount of electricity generated by plants in this category, we 
assumed that these plants would be operated at the same capacity factor as existing coal 
plants (a conservative assumption). We then calculated the total amount by which 
removing these plants would decrease generation in each year.105

To estimate the average operating heat rate of plants in this category, we assumed 
that these plants would have the same average operating heat rate as the coal fleet as a 
whole in 2008.

 

106          
       (cont’d, next page) 



 
  The Way Forward on Global Warming   59  

 

Existing natural gas plants: After canceling plans for new capacity construction, 
we assumed that utilities would respond to lowered demand for fossil fuel-fired 
electricity by decreasing output from existing natural gas plants, which are generally the 
most expensive to fuel and operate. 

We calculated the total amount of generation existing natural gas plants accounted 
for in each year by subtracting the amount of electricity generated by new natural gas 
plants (see above) from the total amount generated by gas plants in each region. 107

We estimated the average operating heat rate of plants in this category by using the 
average operating heat rate of existing natural gas plants in 2008.

 

108

Small coal plants without pollution controls: We assumed that the last plants to 
power down in the electric sector reference case would be small coal plants without 
pollution controls.  

 

We estimated the total amount of electricity generated from plants in this category 
by assuming that these plants would continue operating as they did in 2008. We also 
assumed that the average operating heat rate of these plants in each region would remain 
constant at 2008 levels.109

To determine the reduction in fossil fuel consumption that would result from these 
changes in the makeup of the U.S. generator fleet, we calculated the average operating 
heat rate of plants in that category in each region in the reference case, and held the 
average operating heat rate constant at 2008 levels for each category. The heat rate figure 
was used to determine how much fuel would be saved as a result of reductions in fossil 
fuel electricity generation for each type of plant.  

 

In some scenarios – as with policies (such as air emission standards) that result in 
the removal or averted construction of particular types of plants – the amount of 
electricity generating capacity decreases below the amount needed to satisfy demand. In 
these cases, additional power was assumed to be supplied by new natural gas plants. We 
assumed that this additional natural gas capacity would consist of a mixture of plant types 
that reflects recent and planned construction of natural gas facilities. We obtained the 
heat rates for different forms of gas generation from the EIA’s Electric Power Annual.110

Electricity savings from the various states were apportioned to the electricity market 
module regions according to the same distribution used to assign carbon dioxide 
emissions to states in the reference case (see page 15). Once carbon coefficients for 
electricity sold in each region were recalculated on the basis of changes in fuel 
consumption, weighted averages for each state were recreated using the same distribution 
formula.  

 

(A somewhat different set of assumptions were made with regard to Alaska and 
Hawaii. Please see page 19.) 
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Renewable Electricity Standards 
Adoption of federal or state renewable 

electricity standards sufficient to ensure that the 
nation gets 25 percent of its electricity from 
renewable sources by 2025 and 33 percent by 
2030. 

Results 
The renewable electricity standards 

scenario delivers emission reductions of:  

2015 2020 2025 2030 
162.3 237.6 328.8 530.0 

 (million metric tons carbon dioxide) 

Rationale 
America has great potential to generate 

electricity using clean, renewable sources of 
energy. The nation’s technical potential for wind 
power (both land-based and offshore) and solar 
energy (including “baseload” solar power from 
concentrating solar thermal power plants) far 
exceeds the amount of electricity consumed in the 
United States each year. A 2009 study by 
researchers at Harvard University estimated that 
the United States’ potential for land-based wind 
power is 16 times as great as current electricity 
consumption, not counting the vast potential for 
offshore wind energy.111 The National Renewable 
Energy Laboratory has identified nearly 7,000 
gigawatts of potential for concentrating solar 
power in the American Southwest – roughly six 
times current U.S. electric generating capacity.112 
Other renewable energy sources, including 
geothermal energy, wave and tidal power, and 
sustainably grown biomass – not to mention small-
scale distributed renewables (see page 33) – can 
also play a role in meeting the nation’s electricity 
needs. Renewable energy potential exists across 
the United States, including in states, such as those 

in the Southeast, with limited capacity for land-
based wind energy.113

Twenty-eight states and Washington, D.C., 
have already adopted renewable electricity 
standards setting minimum requirements for the 
share of their electricity that will come from 
renewable sources.

 

114 The most ambitious of these 
policies call for targets in the range of 30 percent 
renewable energy by 2020 (Colorado) to 33 
percent renewable energy by 2020 (California). 
Rapid deployment of renewable energy generation 
is possible – Texas, for example, generated 6 
percent of its electricity from wind power in the 
first nine months of 2010, up from a token amount 
a decade earlier.115

Methods 

  

To estimate the impact of the proposed 
renewable electricity standard (RES), we had to 
answer three questions: first, how much existing 
or forecast renewable energy capacity in the 
reference case would count toward compliance 
with the RES; second, how much new renewable 
electricity would an RES create; and third, how 
would that renewable electricity be distributed 
across the country? 

In our reference case, we assumed that each 
region would have the amount of renewably 
generated electricity forecast by the EIA. In 
some cases this was less than the quantity that 
existing RESs within that region called for in 
that year. 

Our source for existing RES targets was the 
University of North Carolina’s Database of 
State Incentives for Renewable Energy.116 Some 
states have policies (often called Advanced 
Energy Standards or Alternative Energy 
Standards) that combine mandates for renewable 
generation with mandates for new types of coal 
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generation or other non-renewable technologies. 
We counted only such portions of these 
standards as could only be met with renewable 
generation.  

Under Hawaii’s RES, energy efficiency 
improvements can be counted toward RES 
targets through 2015, but not thereafter. We 
assumed that half the RES target of 15 percent in 
2015 (the maximum allowable amount) would 
be met with energy efficiency, and that the 
effective amount of renewable energy 
development in Hawaii by 2030 would be the 
RES target less the amount covered by 
efficiency (i.e. instead of 40 percent renewable 
electricity in 2030, Hawaii would have 32.5 
electricity, with efficiency developed before 
2015 filling the remainder of the statutory target. 

To calculate the amount of new renewable 
electricity required by our RES policy scenario, 
we subtracted the amount of renewable 
electricity required by existing RESs (as 
calculated above) from the amount that would be 
required by the more aggressive RES modeled 
here. In keeping with our overall approach to 
modeling the electrical power sector (see page 
57), we assumed that new renewable energy 
capacity driven by a state RES would be 
distributed throughout the regional grid (or 
grids) from which that state draws its electricity. 
Almost all existing state RESs count only “new” 
renewables towards compliance with the 
standard, although the definition of “new” varies 
from state to state and often includes retroactive 
inclusion of some capacity built in recent years. 
For the sake of simplicity (and to be 
conservative), we assumed that all existing 
renewables would count towards compliance 
with the RES with the exception of hydroelectric 
and biomass facilities constructed before 2000 
(which we identified using the EIA’s Form 860 
database).117

Our suggested renewable energy standard 
for all states was a requirement that all utilities 
obtain 15 percent of their power from renewable 
sources by 2015, 20 percent by 2020, 25 percent 
by 2025, and 33 percent by 2030. 

 

Electricity used to meet a state’s RES 
targets does not have to be generated within the 
state’s borders. Instead, in many states with 
RESs, utilities are required to demonstrate that 
they are obtaining a target percentage of their 
power from renewable sources, which may be 
located inside or outside of the state’s 
boundaries. In the policy case, we assumed that 
renewables would be constructed in the region 
where they were required by policy, without 
respect to state boundaries. 

 After calculating how much new 
renewable generation would take place in each 
region, we computed the effect of that new 
renewable electricity on emissions in the region 
by decreasing the amount of fossil fuel-
generated electricity produced in each region. 

Moratorium on New Conventional Coal-
Fired Power Plants/Generation 
Performance Standard 

Policies that bar the construction of new 
conventional coal-fired power plants either 
through adoption of a moratorium or the 
enforcement of numerical standards for carbon 
dioxide pollution from new sources of power 
generation. 

Results 
The moratorium on new coal-fired power 

plants scenario yields emission reductions of: 

2015 2020 2025 2030 
7.5 12.3 12.3 12.3 

(million metric tons carbon dioxide) 
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The generation performance standard for 
new power plants scenario yields emission 
reductions of: 

2015 2020 2025 2030 
9.6 13.7 13.7 14.2 

(million metric tons carbon dioxide) 

Rationale 
Coal-fired power plants are responsible for 

the bulk of carbon dioxide pollution from the 
electricity generating sector. Two related policy 
handles are capable of preventing the 
construction of new coal-fired power plants or 
other power plants with a large, negative impact 
on the climate. The first tool is a moratorium on 
the construction of new conventional coal-fired 
power plants. The second is a generation 
performance standard that prevents a state’s 
utilities from building or contracting for power 
from power plants that fail to meet a particular 
threshold for global warming pollution per unit 
of energy produced. Several states – including 
California and Washington – have adopted 
generation performance standards, while states 
such as Maine, Minnesota, Idaho and Montana 
have adopted temporary moratoria on coal-fired 
power plant construction in recent years.118

Methods 

 

The coal plant moratoria and generation 
performance standards were modeled as separate 
policies. 

We modeled these policies by calculating 
what percentage of the coal plant fleet that the 
EIA forecasts to exist in each region in each year 
would be composed of coal plants that are yet to 
be constructed. We then assumed that all coal 
plants in that fleet operated at the same capacity 
factor (this was a conservative assumption, since 

in fact new coal plants would likely have been 
used at a much higher capacity factor than older 
plants, some of which may be used only as a 
source of backup power). Based on this 
percentage, we calculated the amount of 
generation that yet-to-be-constructed coal plants 
were responsible for in each year. We assumed 
that these plants would have an average heat rate 
of 10,378 Btu/kWh, the EIA’s figure for 
emissions from an average coal plant.119

In this scenario, all generation from these 
plants was eliminated irrespective of changes in 
demand. Any shortfalls in generation resulting 
from the closures were made up through the 
construction of additional natural gas facilities. 

 

For the generation performance standard 
scenario, we assumed that all new power plants 
would be required to have an emissions rate 
equal to or better than that of a natural gas 
combined cycle plant with a heat rate of 7,543 
Btu/kWh (the listed average heat rate of NGCC 
plants in the EIA’s Electric Power Annual).120

We identified two groups of plants that the 
EIA expects to be constructed which would fail 
to meet the standard described above. First was 
the “new coal” group. Second was a share of the 
new natural gas facilities that the EIA expects to 
be constructed. These are forecast to be 
composed of a mix of plant types, several of 
which have significantly higher heat rates than 
NGCC plants. We developed our assumptions 
for what would compose this mix of plants 
based on figures for recently constructed plants 
from the EIA’s Form 860.

  

121 We calculated the 
percentage of the natural gas fleet which would 
be composed of plants from these groups, 
assumed that capacity factors were the same 
between new and old natural gas plants, and 
calculated the amount of electricity that new 
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natural gas plants would generate in each region 
and year. 

We eliminated all generation from both of 
these groups of plants, irrespective of any 
changes in demand. Any shortfalls in generation 
resulting from the closures were made up 
through the construction of additional natural 
gas combined cycle facilities, with a heat rate of 
7,543 Btu/kWh. Because of limitations in our 
ability to model the impact of existing 
generation performance standards in the electric 
sector, the impact of existing standards in states 
such as California and Washington is not 
factored out of our estimate for emission 
reductions from these policies. 

EPA Regulation of Power Plant 
Pollution 

Adoption of policies to limit emissions of 
sulfur dioxide, nitrogen oxides and mercury 
from power plants. 

Results 
The EPA regulation of conventional power 

plant pollution scenario is estimated to yield 
emission reductions of: 

2015 2020 2025 2030 
13.1 39.2 52.2 52.2 

(million metric tons carbon dioxide) 

Rationale 
The EPA is currently moving forward with 

regulations that would limit emissions of sulfur 
dioxide, nitrogen oxides, and mercury from 
power plants. The proposed Transport Rule 
would affect power plants operating in 31 
eastern U.S. states whose emissions contribute 
to the formation of health-threatening smog and 
particulate pollution in the East.122 In addition, 
the EPA is required to issue new rules requiring 

the adoption of maximum available control 
technology (MACT) for mercury emissions from 
coal- and oil-fired power plants.123

A report issued by the financial services 
company Credit Suisse for utility sector 
investors estimated that these regulations were 
best modeled as leading to the closure of nearly 
all coal plants with less than 300 MW of 
capacity and no pollution controls, and 
approximately half of coal plants with NOx 
scrubbers but no flue gas desulfurization 
equipment.

 These 
regulations are separate from another ongoing 
EPA process to establish new source 
performance standards for carbon dioxide 
emissions from stationary sources, including 
power plants. (See page 64.) 

124 We used power plant- and boiler-
level data from the Energy Information 
Administration to identify the plants that would 
be subject to closure under these criteria, 
drawing from the 2008 versions of forms EIA 
923 and EIA 860.125 We assumed that power 
plants with less than 300 MW of capacity that 
did not report pollution control status to the EIA 
lacked those controls, and that combined heat 
and power plants would not close whatever their 
pollution control status. We matched power 
plants to the EIA’s Electricity Market Module 
regions using the utility-to-region matches we 
had earlier made using the 2005 EIA Form 861 
(see above in description of acquiring carbon 
dioxide coefficients for electricity generation). 
We measured the impact of closures in terms of 
the electricity the closed plants had generated in 
2008; each region of the grid was assumed to 
lose the full amount of electricity generated by 
the small coal plants with no pollution controls, 
and half the electricity generated by the small 
plants with only NOx scrubbers that it contained, 
if the regulations went into effect. 
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We assigned a carbon dioxide coefficient to 
the closed plants in each region by dividing 
those plants’ total fuel consumption by their net 
generation to obtain their heat rate, and then 
multiplying by the standard emissions factor we 
used for industrial coal throughout the model.  

We assumed that the regulations would 
result in 25 percent of the planned closures 
taking place by 2015, 75 percent by 2020, and 
the full amount by 2025. 

In this scenario, these coal plants become 
the top category for removal, and close 
irrespective of changes in demand. Any 
shortfalls in generation resulting from the 
closures were made up through the construction 
of additional natural gas facilities. 

EPA New Source Performance 
Standards for Carbon Dioxide 

Adoption of strong federal standards on 
carbon dioxide emissions from large stationary 
emitters, including power plants. 

Results 
The new source performance standards 

scenario yields emission reductions of: 

2015 2020 2025 2030 
163.8 220.4 307.8 419.7 

(million metric tons carbon dioxide) 

Rationale 
When Congress adopted the Clean Air Act 

in 1972, it provided clear direction that the law 
applied both to all pollutants believed to “cause 
or contribute to air pollution which may 
reasonably be anticipated to endanger public 
health or welfare.”126

In 2007, the U.S. Supreme Court, in the 
landmark case of Massachusetts v. EPA, 
clarified that the agency has the power to 
regulate carbon dioxide as an air pollutant under 
the Clean Air Act. In 2009, the EPA ruled that 
six greenhouse gases, including carbon dioxide, 
threaten public health and welfare – a move that 
required EPA to move forward with regulations 
to limit emissions of those pollutants. 

 Yet, for years following 
the discovery that carbon dioxide and other 

greenhouse gases contributed to global warming, 
the EPA failed to live up to its responsibility to 
regulate those emissions. 

Among the most important decisions facing 
the EPA is how to limit emissions of global 
warming pollutants from new and existing 
power plants and other large, stationary sources 
of global warming pollution. The EPA is 
presently moving forward with the issuance of 
new source performance standards (NSPS) that 
establish limits on pollution from new and 
modified power plants and refineries.127

The structure of the Clean Air Act gives the 
EPA and the states tremendous flexibility in 
structuring a program that reduces carbon 
dioxide emissions from power plants in the most 
efficient and effective way possible. It remains 
unclear at this point what regulatory tools the 
EPA may seek to employ or what standards it 
will set for power plant emissions. 

 At the 
same time, the agency is developing a 
mandatory guideline that will govern how states 
may regulate existing facilities. 

In this analysis, we estimate the impacts of 
one potential pathway for EPA action – in which 
large power plants are required to improve their 
efficiency in the short run, new power plants are 
required to meet standards for carbon dioxide 
emissions similar to those of a new natural gas-
fired power plant, and existing fossil fuel-fired 
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power plants are required to meet similar 
emission standards when they turn 50 years old. 

Methods 
We assumed that a New Source Performance 

Standard would apply to all electric generating 
units (EGUs) emitting more than 50,000 short tons 
per year (tpy) of carbon dioxide as of 2008, and to 
all new electric generating units of any size. We 
identified those plants based on fuel consumption 
data from the Energy Information Administration’s 
Form EIA-860. The EPA measures compliance 
with emission limits by generator, so we assigned 
emissions from power plants to individual 
generators within those plants based on each 
generator’s share of the overall nameplate capacity 
of generators of its type at the plant. (So, for 
instance, a generator that accounted for half the 
steam generation capacity at a plant would be 
assumed to consume half the fuel used in 2009 for 
steam generation.) This estimate is imprecise, as it 
does not account for variations in the usage of 
different generators within a power plant, but this 
method does allow for all generating units in the 
United States to be included in the analysis.  

We modeled an NSPS functionally 
consisting of three components: 

• A generation performance standard for new 
power plants, effective before 2015, 
functionally identical to the Generation 
Performance Standard described above in 
the “Moratorium on New Conventional 
Coal-fired Power Plants/Generation 
Performance Standard” section. 

• A requirement for all coal EGUs to improve 
their efficiency by 6 percent, implemented 
and realized before 2015. 

• A requirement that all plants emitting 
50,000 tpy or more of carbon dioxide reduce 

their emission rate to that of a natural gas 
combined cycle plant operating at a heat rate 
of 7,543 Btu/kWh or cease operating by the 
50th anniversary of their first date of 
operation (a “birthday rule”). 

We modeled the 6 percent efficiency 
improvement requirement by reducing emissions 
from all operating coal plants by 6 percent. 

We modeled the birthday rule by 
identifying, from Form EIA-860, all EGUs 
emitting 50,000 tpy or more of carbon dioxide in 
2008 that would reach the 50th anniversary of 
their date of first operation during the period 
2010-2030, and which were not already planned 
to close (and thus removed from the EIA’s 
projection of coal capacity in the future). After 
those plants reached that birthday, we replaced 
them with plants operating with the emissions 
factor of a natural gas plant with a heat rate of 
7,543 Btu/kWh. This result could be achieved by 
upgrading existing plants to generate electricity 
with a lower emissions profile, or by replacing 
them with newly constructed plants. 

Regional Greenhouse Gas Initiative 
Implementation of stronger emission 

reduction targets for the Regional Greenhouse 
Gas Initiative (RGGI), which limits carbon 
dioxide emissions from power plants in 10 
Northeastern states. 

Results 
Improvements in the Regional Greenhouse 

Gas Initiative were not modeled as a separate 
policy scenario. Instead, we evaluated the results 
of our combined policy case to determine if 
adoption of those policies would comply with 
the proposed RGGI targets. It was determined 
that the combination of policies proposed in this 
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report would achieve compliance with stronger 
RGGI targets through 2030. 

Implementation of the emission reduction 
targets described below, however, would yield 
emission reductions of approximately 23 million 
metric tons of carbon dioxide by 2020, and 41 
million metric tons by 2030, relative to actual 
2009 levels.  

Rationale 
The Regional Greenhouse Gas Initiative is 

the first regional cap-and-trade program in the 
United States. RGGI regulates emissions of 
carbon dioxide from power plants in 10 
northeastern states – Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey, Delaware 
and Maryland. The current emission cap under 
RGGI requires emission reductions of 10 
percent below projected 2009 levels by 2018.128

In its initial years of operation, RGGI has 
demonstrated the ability to create and manage 
efficient markets for carbon dioxide emissions. 
Permits (called “allowances”) to emit carbon 
dioxide are auctioned off to emitters, with the 
proceeds directed to the participating states, 
often for investment in clean energy programs.  

 

However, as currently designed, RGGI will 
deliver only marginal, if any, emission 
reductions from power plants in the Northeast, 
due to insufficiently ambitious targets for 
emission reductions. Actual power plant 
emissions in the RGGI region during 2009 were 
approximately one-third lower than the projected 
emissions for 2009 on which the RGGI emission 
reduction targets are based.129 Emissions are 
projected to remain below the RGGI cap levels 
through 2030.130

To deliver real emission reductions in the 
region, therefore, the RGGI states must adopt 
tighter caps on global warming pollution. 
Among the steps that can be taken to bolster the 
program are: 

  

• Resetting the RGGI cap at actual 2009 
emission levels, as opposed to the 
erroneously high “projected” 2009 emission 
levels that currently govern the program. 

• Setting stronger emission reduction targets 
of 20 percent emission reductions by 2020 
and 40 percent by 2030. 

• Further adjusting the cap to account for the 
large volume of allowances that emitters 
have been able to bank during the early 
years of the program. 

Methods 
As noted above, we did not estimate the 

impact of stronger RGGI targets as an 
independent policy scenario. However, we did 
analyze whether the policies in the combined 
policy case would achieve more ambitious 
RGGI targets in the aggregate. We assumed that 
the emission cap under RGGI is strengthened to 
require a 20 percent cut in emissions from actual 
2009 emission levels by 2020 and a 40 percent 
cut by 2030.  

A fundamental challenge in estimating the 
impact of carbon caps in this analysis is our use 
of a consumption-based accounting for assigning 
carbon dioxide emissions to various states. In 
short, our method assigns carbon dioxide 
emissions from electricity production not to the 
states in which the power plants are located, but 
rather to the states where the electricity is 
consumed. Because RGGI is a production-based 
cap – with targets set based on emissions from 
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generators located within a specific state – and 
because some electricity consumed by states in 
the RGGI region is produced outside the region, 
this difference in accounting methods creates 
“apples to oranges” issues. 

We used changes in the estimated carbon 
dioxide emissions resulting from electricity 
consumption in the 10 RGGI states, therefore, as 
a proxy for RGGI compliance. In other words, if 
states within the region experienced the 
percentage emission reductions called for under 
a stronger RGGI program when counted under 
the consumption method for the entire electricity 
generating sector, we assumed that they met the 
production-based targets for the electric 
generators covered under RGGI as well.  

To estimate “actual” 2009 emissions for 
each of the RGGI states, we interpolated from 
actual data on 2008 consumption-based 
electricity sector emissions in the RGGI region 
and reference case emissions for 2015. We then 
summed the 2009 emissions for the 10 RGGI 
states and compared them to the sum of 
electricity emissions in 2020 and 2030 under the 
combined policy scenario for each of the 10 
states. We then summed emissions across the 10 
states to determine whether the emission 
reductions achieved under the combined policy 
case would achieve the same percentage 
reductions as would be required under a stronger 
RGGI cap. Because the emission reductions in 
the combined policy case were estimated to 
exceed the RGGI targets, no additional emission 
reductions were credited to the RGGI scenario. 

 

Cross-Cutting Strategies 
 

• Federal government emission reduction 
efforts. 

• Enforcement of existing state-level caps 
on global warming pollution. 

 
Federal Government Emission 
Reduction Efforts 

Full implementation of federal agency 
plans to reduce global warming pollution, as 
required by President Obama’s executive order 
on federal sustainability. 

Results 
The federal government emission reduction 

scenario delivers emission reductions of:  

2015 2020 2025 2030 
4.7 13.1 13.6 14.8 

(million metric tons carbon dioxide) 

Rationale 
The federal government is the nation’s 

largest consumer of energy.131

Responding to the executive order on 
federal sustainability, federal agencies filed 
plans by January 2010 setting specific targets for 
global warming pollution reductions from their 

 In October 2009, 
President Obama signed Executive Order 13514, 
directing federal agencies to develop plans to 
reduce global warming pollution, to improve the 
energy efficiency of government buildings, 
vehicles and equipment, and to take other steps 
to reduce their impact on the environment.  
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operations. In total, those plans would put the 
federal government on a path to reduce global 
warming pollution by 28 percent below 2008 
levels by 2020.132 Those efforts are expected to 
save the federal government between $8 billion 
and $11 billion on energy costs by 2020.133

Methods 

  

Executive Order 13514 requires federal 
agencies to complete inventories of their 
emissions of global warming pollution. As of 
this writing, those inventories are not yet 
complete. As a result, the emission reductions 
estimated to result from Executive Order 13514 
in this analysis are based on historical energy 
consumption data.  

This analysis omits two potential sources of 
emission reductions resulting from Executive 
Order 13514: 

• First, it omits savings from so-called “Scope 
3” emission sources, such as vendor supply 
chains, employee commuting and travel. 
The executive order requires federal 
agencies to plan for reductions in Scope 3 
emissions, but a baseline estimate of these 
emissions has not yet been developed, so 
estimating emission reductions from these 
sources is not possible. 

• Second, it omits savings from improved 
energy efficiency of vehicles in the 
Department of Defense. The Defense 
Department’s strategic sustainability 
performance plan calls for a 30 percent 
reduction in the use of petroleum products in 
non-tactical vehicle fleets by 2020.134

Department energy use, so these potential 
savings are omitted. 

 
However, it is difficult to disaggregate 
energy use in non-tactical vehicles from use 
in tactical vehicles in inventories of Defense 

To estimate the emission reduction impact 
of the executive order, we assumed that the 28 
percent reduction in global warming pollution 
would apply equally to all fuels used by federal 
agencies, that those savings would be phased in 
annually beginning in 2012, and that all 
facilities-related energy savings would be 
applied to the commercial sector. Baseline 
energy consumption figures for federal agencies 
were based on the most recent available data (for 
fiscal year 2007) from the U.S. Department of 
Energy.135 Energy consumption estimates for 
vehicles used by the Department of Defense 
were subtracted from the total federal 
government energy consumption in vehicles, 
based on data from the Department of 
Defense.136

To calculate the energy savings that would 
be expected in the commercial sector, federal 
energy use was apportioned among the states 
based on their share of federal civilian 
employment.

 

137 We then calculated the share of 
overall energy use in the commercial sector that 
resulted from energy consumption in federal 
buildings. This share of commercial energy use 
was held constant for every year through 2030. 
We then applied the estimated percentage 
energy savings resulting from the executive 
order to the share of commercial energy use 
from federal facilities in each state. There were 
two exceptions to this method – for coal and 
distillate oil – whose use in the commercial 
sector is highly concentrated in certain states. 
For these fuels, we apportioned federal energy 
use among the states based on their share of 
overall coal and distillate fuel use in the 
commercial sector.  
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For transportation fuel savings, we used a 
similar method as with buildings, except that 
federal transportation energy use was distributed 
among the states based on their share of national 
vehicle-miles traveled.138

Enforcement of Existing State Caps on 
Global Warming Pollution 

 (This assumption is 
justified by the fact that a large share of federal 
transportation energy use is accounted for by the 
U.S. Postal Service.) The only exception was 
with regard to transportation use of residual fuel, 
which is highly concentrated in a few states, and 
which was apportioned among the states based 
on their overall consumption of residual fuel for 
transportation. 

Achievement of the emission reduction 
targets set by the seven states with enforceable, 
economy-wide limits on global warming 
pollution. 

Results 
State caps on global warming pollution 

were not explicitly modeled in this analysis. 
Previous analysis suggests that these caps will 
deliver emission reductions of at least 270 
million metric tons by 2020, relative to business-
as-usual projections by the states.139

Rationale 

  

Seven U.S. states – California, Connecticut, 
Hawaii, Maryland, Massachusetts, New Jersey 
and Washington – have adopted enforceable, 
economy-wide limits on global warming 
pollution. In many of these states, emission 
reduction targets have been set by statute, with 
administrative agencies of the state responsible 
for developing policy approaches that achieve 
the required emission reductions.  

In California, for example, the state has 
adopted a comprehensive plan for emission 
reductions that employs more than 60 specific 
measures, mixing regulatory and market-based 
approaches, to achieve necessary emission 
reductions.140

These state caps on global warming 
pollution have the potential to deliver significant 
reductions in global warming pollution. 
Excluding Washington, states with emission 
caps account for 23 percent of U.S. gross 
domestic product and would rank as the world’s 
fifth largest economy.

 

141

Methods 

 

The impact of these state caps on global 
warming pollution is not factored into the EIA’s 
reference case analysis, although the impacts of 
some specific policies that states will use to 
achieve their targets may be factored into the 
reference case. The uncertainty about the degree 
to which these policies are factored into the 
reference case – coupled with the difficulty of 
assigning cap-driven emission reductions to 
various sectors and fuels – resulted in our 
excluding state caps from our reference case and 
choosing not to model them as a specific policy 
approach. 

However, we did conduct a separate 
analysis to determine whether the policy 
strategies proposed in this document would be 
sufficient to meet the state emission caps already 
in existence. After applying any additional 
savings from the RGGI program, we evaluated 
projected emissions against the state-level 
emission caps that a number of states have 
adopted.  

Seven states have adopted emission caps 
that apply to all global warming pollutants – not 
merely carbon dioxide, but also nitrogen oxides, 
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refrigerants and other gases that contribute to 
warming. The states calculate their caps in 
comparison to a variety of reference years, all of 
which are earlier than the data in our dataset. 

To compare our projected emissions to the 
states’ caps, we made several assumptions:  

We assume that the caps will achieve a 
proportional reduction in all sources of global 
warming pollution. For example, New Jersey’s 
target of reducing all emissions by 80 percent 
below 2006 levels by 2050 would produce an 80 
percent cut in carbon dioxide emissions, 80 
percent from nitrogen oxides, etc. This 
assumption allowed us to compare the caps to 
our carbon-dioxide-focused data. 

Because 2008 emissions inventories are not 
available for these states (except California and 
Washington), we had to estimate 2008 emission 
data in order to compare the caps with our data, 
which begin in 2008. We assume that states have 
been reducing their emissions from the most 
recent inventory year until 2008 in line with the 
annual progress required to achieve their 
emission targets.  

The amount of emission reductions 
required per state, along with baseline emissions 
of global warming pollutants for 2008 and 
business-as-usual projections for 2020, were 
calculated based on the following sources, and 
with the following caveats: 

California: The level of mandated 
emission reductions was based on California AB 
32, Nunez and Pavley, Chapter 488, Statutes of 
2006. The targeted emission level of 427 
MMTCO2E by 2020 was based on California 
Air Resources Board, California 1990 
Greenhouse Gas Emissions Level and 2020 
Limit, downloaded from 

www.arb.ca.gov/cc/inventory/1990level/1990lev
el.htm, 5 January 2011. Emissions in 2008 were 
based on California Air Resources Board, 
California Greenhouse Gas Inventory for 2000 
to 2008, downloaded from 
www.arb.ca.gov/cc/inventory/data/data.htm, 5 
January 2011. 

New Jersey: Mandated emission reductions 
were based on the emission target (1990 
emissions) and 2007 emission levels. 2007 
emission levels came from New Jersey 
Department of Environmental Protection, New 
Jersey Greenhouse Gas Emissions Inventory 
Update: 2005, 2006, and 2007 Estimates, 2009. 
Target emissions are from New Jersey 
Department of Environmental Protection, 
Meeting New Jersey’s 2020 Greenhouse Gas 
Limit: New Jersey’s Global Warming Response 
Act Recommendation Report, December 2009. 

Hawaii: The level of mandated emission 
reductions was based on Hawaii H.B. 226, 24th 
Legislature, 2007, downloaded from 
www.capitol.hawaii.gov/session2007/bills/HB2
26_cd1_.htm, 19 October 2009. Emissions in 
2007 were based on ICF International, Hawaii 
Greenhouse Gas Inventory: 1990 and 2007, 31 
December 2008.  

Massachusetts: Emission reductions are 
based on the minimum required reduction of 10 
percent below 1990 levels by 2020 under the 
Global Warming Solutions Act (the act 
empowers the Secretary of Energy and 
Environmental Affairs to set an emission 
reduction target of up to 25 percent below 1990 
levels by 2020). The emission reduction target 
comes from Massachusetts Department of 
Environmental Protection, Summary of 
Massachusetts GHG Emissions, downloaded 
from 
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www.mass.gov/dep/air/climate/gwsa_appendix1
_final.pdf, 19 October 2009. The 2007 emission 
level comes from Massachusetts Department of 
Environmental Protection, Preliminary 2006-
2008 Massachusetts Greenhouse Gas Emissions 
Inventory, 23 December 2010.  

Connecticut: 2007 emissions and the 2020 
emission target are from Connecticut 
Department of Environmental Protection, 2009 
Connecticut GHG Inventory, 20 January 2010, 
available at 
www.ct.gov/dep/lib/dep/air/climatechange/inven
tory/2009_ghg_update_final_-_070110_edit.pdf.  

Maryland: Maryland’s emission reduction 
target is established in reference to a 2006 
baseline. A detailed 2006 emission inventory 
was unavailable, so a target of 25 percent below 
2005 levels was used to simulate the impact of 
the policy. All emission information was taken 
from Maryland Commission on Climate Change, 
Interim Report to the Governor and the General 
Assembly: Climate Action Plan, January 2008. 

Washington: The state has established a 
target of reducing emissions to 1990 levels by 
2020, and to 25 percent below 1990 levels by 
2035. Data for 1990 and 2008 emissions came 
from Washington Department of Ecology, 
Washington State Greenhouse Gas Emissions 
Inventory, 1990-2008, December 2010. We 
estimated the state’s 2030 target by interpolating 
from the 2020 target and the 2035 target.  
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The Results: A Detailed Review of Emission 
Reductions in the “Way Forward” Policy Scenario 

 
 

 
The 30 policies, measures and initiatives 

included in this analysis can make a significant 
impact on the United States’ emissions of global 
warming pollution over the course of the next 
two decades, while putting the nation on track to 
greater emission reductions in the years ahead. 

In this section, we review the impact of the 
policies in the “Way Forward” scenario through 
several lenses. First, and most importantly, we 
review their impact on global warming pollution 
on a nationwide basis, calculating the emission 
reductions that can be expected by 2020 and 
2030 and comparing those emission reductions 
with the reductions needed to prevent the worst 
impacts of global warming.  

In addition, to help identify the best 
opportunities for reducing emissions, we 
compare emission reductions by sector of the 
economy, by policy tool, by region and by state.  

Finally, we attempt to put the emission 
reductions estimated in this analysis into 
perspective – suggesting places where additional 
emission reductions can be achieved and 

additional policy tools that can help the United 
States achieve its emission reduction goals.  

Overall Emission Reductions in the 
“Way Forward” Scenario 

Total Emission Reductions 
In 2009, the Obama administration 

announced target emission reductions for the 
United States, pledging to curb global warming 
pollution by 17 percent below 2005 levels by 
2020. The pledge was made pending the 
adoption of comprehensive energy and climate 
legislation by the U.S. Congress – legislation 
that was never adopted. It also falls short of the 
25 to 40 percent reductions in emissions from 
developed countries that were projected by the 
Intergovernmental Panel on Climate Change to 
be necessary to keep the world on a trajectory to 
keep global average temperature rise below 2 
degrees Celsius.142

Still, the Obama administration pledge 
represents a benchmark against which America’s 
emission reduction progress can be measured.  
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The package of policy measures described 
in this report – if adopted on schedule 
nationwide – would nearly achieve the Obama 
administration targets, reducing carbon dioxide 
emissions from energy use by approximately 20 
percent below 2005 levels by 2020.143

 

 (See 
Figure 5 and Table 5.) To achieve the target for 
overall global warming pollution reductions, 
effort

s to reduce carbon dioxide emissions from 
energy use must be matched by similar efforts to 
control emissions of methane, nitrous oxide, 
high-global warming potential gases, and carbon 
dioxide emissions from non-energy uses of 
fossil fuels and changes in land use. 

 

 

Emission Reductions 2015 2020 2025 2030 
vs. Business as Usual 10% 18% 27% 36% 
vs. 2008 Emissions 11% 17% 25% 32% 
Estimated Reductions vs. 2005 Emissions 13% 20% 27% 34% 

Figure 5. Emissions of Carbon Dioxide from Energy Use Under the “Way Forward” Scenario 

Table 5. Energy-Related Carbon Dioxide Emission Reductions Under the “Way Forward” 
Scenario 
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Beyond 2020, the policies described in this 
paper continue to deliver significant reductions 
in global warming pollution. By 2030, these 
policies could reduce carbon dioxide emissions 
from energy consumption by one-third 
compared with our reference case, and by 34 
percent relative to 2005 levels. 

Emission Reductions by Economic 
Sector 

The carbon dioxide emission reductions in 
the “Way Forward” scenario are not distributed 
evenly across the economy. By examining how 
the nation’s emission profile is projected to 
change over the next 20 years, it becomes easier 
to identify areas requiring additional attention – 
both in the short term and in decades to come. 

The greatest emission reductions in the 
“Way Forward” scenario are achieved in the 
commercial sector of the economy – in part due 
to the large cost-effective potential for energy 
efficiency improvements in buildings, the great 
potential for distributed renewable energy, and 
the impact of cleaner forms of electricity 
production on the emissions resulting from 
electricity use in businesses. (See Table 6.) 

 

 

 

 

 

 

Emission Reductions by State  
There are significant opportunities to cut 

global warming pollution in every region of the 
country – though those opportunities vary from 
state to state. 

The policies described in this report reduce 
emissions relative to a 2008 baseline by 2030 in 
every U.S. state except Arizona, which is 
projected to experience large growth in 
population over the next two decades. The 
greatest relative emission reductions (in 
percentage terms) compared with business as 
usual would occur in Vermont, Wisconsin and 
South Carolina, while the greatest absolute 
emission reductions would occur in Texas, 
Florida and California. (See Tables 7 and 8.) 
Three states – Florida, Georgia and Virginia – 
rank in the top 10 for both relative and absolute 
emission reduction potential. (As noted earlier, 
state-specific emission reduction figures 
presented here reflect regional adoption of 
policies to reduce the carbon intensity of 
electricity generation). 

 

 

  2008 2015 2020 2025 2030 2008-2030 

  Actual 
Business 
as Usual 

With 
Policies 

Business 
as Usual 

With 
Policies 

Business 
as Usual 

With 
Policies 

Business 
as Usual 

With 
Policies 

Percentage 
Reduction 

Transportation 1,836 1,858 1,813 1,818 1,644 1,811 1,510 1,850 1,396 24.0% 
Commercial 1,006 1,004 825 1,072 751 1,144 663 1,212 593 41.1% 
Industrial 1,392 1,358 1,199 1,399 1,134 1,400 1,023 1,393 888 36.2% 
Residential 1,181 1,113 981 1,156 941 1,203 869 1,242 784 33.7% 
Total* 5,415 5,334 4,815 5,445 4,469 5,558 4,066 5,696 3,656 32.5% 

Table 6. Carbon Dioxide Emissions from Energy Use by Economic Sector 
 

*Total does not equal the sum of the sectors due to the impact of economy-wide emission caps. 
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Table 7. Top 10 States for Percentage Reductions 
in Carbon Dioxide Emissions from Energy Use in 
2030 versus Business as Usual under the “Way 
Forward” Scenario 

State 
Percentage Reduction vs. 
Business as Usual in 2030 

Vermont 45.0% 
Wisconsin 43.7% 
South Carolina 42.8% 
Georgia 42.0% 
Florida 41.3% 
Idaho 41.3% 
Tennessee 41.2% 
Virginia 41.0% 
Massachusetts 39.4% 
Kentucky 39.4% 

 

Table 8. Top 10 States for Absolute Reductions in 
Carbon Dioxide Emissions from Energy Use in 
2030 versus Business as Usual under the “Way 
Forward” Scenario (million metric tons carbon 
dioxide) 

State 

Absolute 
Emission 
Reductions vs. 
Business as Usual 

Texas 241.6 
Florida 132.8 
California 126.3 
Ohio 81.9 
Pennsylvania 74.5 
Illinois 71.6 
Georgia 71.3 
Indiana 65.7 
Virginia 65.1 
North Carolina 62.3 

 

On a regional level, emission reduction 
opportunities are again spread across the 
country, with the greatest opportunities for 
emission reductions in the South Atlantic and 
New England regions. (See Table 9, next page.) 

 
Emission Reductions by Policy 

Comparing the effectiveness of policies on 
the basis of the emission reductions they deliver 
has limited utility in devising an overall strategy 
for reducing global warming pollution. Such a 
comparison can help inform the allocation of 
resources toward advocacy campaigns. But to 
prevent the worst impacts of global warming, no 
emission reduction opportunities can be left on 
the table – especially those strategies that 
address emissions in niches of the economy that 
can only be reached by narrowly targeted 
policies. Even policies, therefore, that deliver 
smaller absolute emission reductions may be 
necessary to achieve emission reduction 
targets.144

Of the 30 policy tools discussed in this 
report, those with the greatest potential to 
deliver significant, short-term emission 
reductions are those that address emissions from 
electricity generation by promoting a switch to 
renewable sources of energy, or that reduce 
consumption of electricity and fossil fuels 
through improved energy efficiency of homes 
and businesses. Only two of the top 10 strategies 
for emission reductions address transportation – 
fuel economy improvements in conventional 
light-duty vehicles and increased deployment of 
electric vehicles.  

 

 

 
 
 

 

 

 
1 



 

76   The Results 

 

Table 9. Regional Emission Reductions Under the “Way Forward” Scenario 

Region 
2008 2020 2030 2008-2030 

Actual 
Business as 
Usual 

With 
Policies 

Pct. 
Reduction 
v. BAU 

Business as 
Usual 

With 
Policies Pct. Reduction v. BAU 

Pct. Reduction v. 
BAU 

New England 172 159 132 17.1% 155 95 39.0% 44.9% 
Mid Atlantic 538 524 438 16.4% 514 332 35.5% 38.3% 
E North Central 948 925 762 17.6% 938 613 34.7% 35.3% 
W North Central 478 489 409 16.4% 521 351 32.5% 26.4% 
South Atlantic 956 976 773 20.8% 1038 618 40.4% 35.3% 
E South Central 425 420 325 22.5% 432 262 39.5% 38.4% 
W South Central 905 980 813 17.1% 1037 680 34.4% 24.8% 
Mountain 371 410 340 16.9% 461 306 33.7% 17.5% 
Pacific 624 564 477 15.4% 600 399 33.4% 36.0% 

  

Figure 6. Estimated Carbon Dioxide Emission Reductions from Policies in the “Way Forward” 
Scenario (Emission reductions reflect adoption of these policies in isolation and are not additive.) 
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The effectiveness of the various policy 
approaches varies, however, from state-to-state 
based on several factors: the state’s particular 
mix of economic activity and energy sources, 
the existence of strong emission reduction 
policies incorporated in the reference case, and, 
to a certain extent, the availability of renewable 
resources, particularly solar energy potential.  

Table 10 (next page) lists the top three 
policies for emission reductions in each of the 
states. Some important caveats are needed to 
properly understand this chart. First, many states 
already have some version of a renewable 
electricity standard (RES) or energy efficiency 
resource standard (EERS) on the books. For 
states with an existing RES, emission reductions 
are based on regional adoption of a strong RES 
and/or strengthening of the state’s RES to meet 
the targets set in this analysis. The emission 
reductions for some states with an existing 
EERS reflect either strengthening of the EERS 
to meet the targets set in this analysis or proper 
enforcement of the existing EERS to deliver on 
energy efficiency potential. 

The important conclusion from Table 10, 
however, is that the best opportunities for 
curbing global warming pollution vary greatly 
from state to state. 

Where Will Additional Needed 
Emission Reductions Come From? 

Even with the adoption of the policies and 
measures described in this report, America will 
still have a great deal of work to do to curb 
global warming pollution if it hopes to lead the 
world in preventing the worst impacts of global 
warming.  

One of the limitations of an analysis like 
this one is that it is based in our understanding 
of the world as it exists in 2011, including 
current notions of the political feasibility of 
specific policy actions and the availability of 
emission-reducing technologies. Another 
limitation specific to this analysis is the fact that 
we do not take into account the ways in which 
the policy changes proposed here affect the 
economics of energy production and 
consumption. Those changes will likely have a 
profound effect on America’s future emissions 
of global warming pollution. 

There are many potential avenues for 
America to achieve additional emission 
reductions beyond those that can be reliably 
anticipated from the policies and measures 
described in this report. (continued on page 80) 
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Table 10. Top Emission-Reducing Policies by State 
State 1 2 3 
AK Ind. CHP EERS* Plane/train eff. 
AL RES** EERS* Power plant CO2 stds. 
AR RES** EERS* Power plant CO2 stds. 
AZ Power plant CO2 stds. RES** Comm. building codes 
CA Comm. retrofits  Vehicle fuel economy Electric vehicles 
CO EERS* Power plant CO2 stds. Comm. retrofits  
CT EERS* Comm. retrofits  RES** 
DE Power plant CO2 stds. EERS* Comm. retrofits  
FL RES** EERS* Comm. building codes 
GA RES** EERS* Power plant CO2 stds. 
HI Power plant CO2 stds. Comm. dist. renewables Plane/train eff. 
IA RES** EERS* Power plant CO2 stds. 
ID RES** EERS* Power plant CO2 stds. 
IL Power plant CO2 stds. RES** Comm. retrofits  
IN RES** Power plant CO2 stds. Ind. CHP 
KS EERS* Power plant CO2 stds. RES** 
KY RES** Power plant CO2 stds. EERS* 
LA Ind. CHP EERS* RES** 
MA EERS* Comm. retrofits  Comm. building codes 
MD Power plant CO2 stds. EERS* Comm. retrofits  
ME RES** EERS* Comm. retrofits  
MI Power plant CO2 stds. RES** Comm. retrofits  
MN Power plant CO2 stds. Comm. retrofits  Ind. CHP 
MO Power plant CO2 stds. EERS* RES** 
MS RES** EERS* Power plant CO2 stds. 
MT EERS* RES** Power plant CO2 stds. 
NC RES** EERS* Power plant CO2 stds. 
ND Ind. CHP RES** EERS* 
NE RES** EERS* Power plant CO2 stds. 
NH EERS* Comm. retrofits  Vehicle fuel economy 
NJ EERS* Comm. retrofits  Power plant CO2 stds. 
NM Power plant CO2 stds. RES** Ind. CHP 
NV EERS* Power plant CO2 stds. RES** 
NY Comm. retrofits  EERS* Comm. building codes 
OH Power plant CO2 stds. RES** Comm. retrofits  
OK EERS* RES** Power plant CO2 stds. 
OR EERS* Power plant CO2 stds. RES** 
PA RES** EERS* Power plant CO2 stds. 
RI EERS* RES** Comm. retrofits  
SC RES** EERS* Power plant CO2 stds. 
SD RES** EERS* Power plant CO2 stds. 
TN RES** EERS* Power plant CO2 stds. 
TX EERS* RES** Power plant CO2 stds. 
UT RES** EERS* Power plant CO2 stds. 
VA RES** EERS* Power plant CO2 stds. 
VT RES** EERS* Comm. retrofits  
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WA EERS* RES** Power plant CO2 stds. 
WI Power plant CO2 stds. EERS* RES** 
WV RES** Power plant CO2 stds. EERS* 
WY EERS* RES** Ind. CHP 

 
EERS = energy efficiency resource standard (see page 36). 
RES = renewable electricity standard (see page 60). 
Power plant CO2 stds. = EPA new source performance standards for power plants (see page 64). 
Comm. retrofits = commercial sector building retrofits (see page 27). 
Vehicle fuel economy = light-duty vehicle fuel economy improvements from global warming emission standards (see 
page 39). 
Electric vehicles = increased deployment of plug-in vehicles through global warming emission standards and other 
policies (see page 41). 
Ind. CHP = combined heat and power in the industrial sector (see page 33). 
Plane/train efficiency = improved fuel economy of airplanes and rail transport (see page 54). 

Notes: 

* EERS savings include savings from upgrades to existing EERS policies and proper enforcement of EERSs without 
explicit statutory targets. 

** RES savings reflect regional adoption of RES policies and/or adoption of more aggressive RES targets in states 
with existing RES policies 

 

“Greater than the Sum of the Parts” and 
“Tipping Point” Changes 

The strategies described in this report could 
unleash new opportunities for emission 
reductions that are difficult to quantify when 
looking at the policies individually. 

There are two potential effects worth 
noting. The first is that the policies, when 
combined, will provide greater emission 
reductions in the aggregate than they would 
individually by prompting wholesale changes in 
how Americans produce and consume energy. 
The impact of the whole, in other words, may be 
greater than the sum of its parts.145

A second potential source of additional 
emission reductions results from the “tipping 
point” effect. In much the same way that 
technologies such as personal computers, the 
Internet, and cellular phones quickly 

 For example, 
as discussed earlier (page 56), the simultaneous 
expansion of transit service, improvement of 

bicycle and pedestrian infrastructure, and shift to 
more compact community development might 
lead some Americans to reduce their vehicle 
ownership in ways that adopting just one of 
these changes might not – unleashing greater 
potential for reduced vehicle travel than any of 
the policies could be expected to deliver on their 
own. Similarly, policies to expand the 
production of distributed renewable energy and 
encourage the deployment of plug-in electric 
vehicles might be thoughtfully combined to 
maximize the potential of both changes to 
reduce global warming pollution. 
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transformed from expensive luxuries to “must-
have” items, clean energy technologies have the 
potential to quickly move from rarities to 
standard features in American homes, businesses 
and vehicles. This analysis, which assumes that 
technology changes are policy-driven, generally 
does not account for the possibility that policy 
actions will push some clean energy 
technologies over the hump to broad consumer 
acceptance, pushing the horizon for emission 
reductions that can be generated through public 
policy farther out than can be currently foreseen. 

Emergence of New Technologies and 
Practices 

Newspaper business pages and “greentech” 
blogs are filled with stories of start-up 
companies hoping to develop ambitious clean 
energy technologies. By 2030, it is possible that 
some of these technologies may emerge, 
providing new opportunities to reduce global 
warming pollution. 

In addition, some existing technologies that 
are at the fringes of America’s energy system 
may develop to the point where they can make a 
real contribution to the nation’s energy needs. 
Wave and tidal power, solar thermal heating and 
air conditioning, and energy storage 
technologies are among the technologies that 
have the potential to advance dramatically in 
coming years and play a greater role in meeting 
the nation’s emission reduction targets than can 
currently be anticipated. 

Accelerated Policy Implementation and 
Adoption of More Aggressive Targets 

On the whole, the policy vision described in 
this report represents an ambitious but 
achievable approach to reducing global warming 
pollution from energy use. Yet, for many of the 

specific policies discussed in this report, the 
potential exists to reduce emissions farther and 
faster. For example, America has sufficient 
renewable energy potential to far exceed a 25 
percent by 2025 renewable electricity standard. 
Accelerating the implementation of the policies 
proposed here, or setting more ambitious targets, 
could yield additional emission reductions. 

Reducing Emissions of Non-Carbon 
Dioxide Pollutants 

While this analysis focuses only on 
emissions of carbon dioxide from energy use, it 
is likely that some of the policies discussed in 
this report will also lead to reductions in other 
global warming pollutants. For example, 
reducing oil consumption reduces the need for 
oil refining, while curbing natural gas use limits 
the potential for methane releases to the 
atmosphere.  

Beyond the policies presented here, 
however, America must devise effective 
strategies to reduce global warming pollution 
from pollutants other than carbon dioxide and 
processes other than fossil fuel combustion. By 
doing so, the nation can move closer to 
achieving its emission reduction goals. 

Adoption of Carbon Caps and Policies to 
Put a Price on Global Warming Pollution 

This report shows that there are plenty of 
avenues to achieve real, significant reductions in 
global warming pollution in the near term 
through the adoption of clean energy policies – 
even in the absence of comprehensive energy 
and climate legislation. However, a 
comprehensive climate policy is critical if the 
United States is going to achieve its short- and 
long-term emission reduction goals, rebuild its 
economy on a solid, sustainable foundation for 
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the future, and assert leadership in international 
efforts to prevent the worst impacts of global 
warming. 

In Volume 1 of this report (available at 
www.environmentamerica.org), we argue that 
the pursuit of a wide range of clean energy 
policies at the local, state and federal level can 
be a tool to build the political support needed to 
enact an effective, comprehensive approach to 
climate protection at the federal level – an 
approach that can hopefully be implemented 
well before the 2030 end date of this analysis. 

How Can the “Way Forward” 
Scenario Position America for 
Additional Emission Reductions 
Beyond 2030? 

If America and the world are to limit the 
ultimate impacts of global warming, the effort to 
constrain emissions of global warming 
pollutants cannot end in 2030 – indeed, it must 
accelerate. If it is difficult to anticipate how 
technology, the political landscape, and 
economics may change between now and 2030, 
it is extremely challenging to make effective 
predictions to 2050 and beyond. 

The important test is whether a strategy to 
reduce emissions between now and 2030 leaves 
America in a better position to make the even 
more dramatic cuts in global warming pollution 
necessary in the decades that follow. 

By implementing the various public 
policies described in this document, the United 
States will, by 2030, have likely developed 
mature new industries – in renewable energy, 
energy-efficient technologies and building 
practices, and transportation – that will be 
positioned for further growth. The campaigns to 

win these changes can also be anticipated to 
change the political playing field, expanding the 
range of public policy tools available to meet the 
critical challenges ahead. 

Ultimately, however, the nation must take 
steps beyond those included in this report to 
prepare itself for the additional changes that 
must occur after 2030. Those steps include: 

• Increased investment in research and 
development of the next wave of clean 
energy and other technologies to reduce 
global warming pollution. 

• Efforts to rebuild America’s 
infrastructure to accommodate greater 
penetration of clean energy sources and 
reduce reliance on fossil fuel. The 
nation’s electric grid, our land-use and 
development planning processes, and 
our transportation systems are areas that 
will require sustained attention. 

• Intensifying the societal conversation 
about the role lifestyle choices and 
consumer choices can play – together 
with systematic changes in the way we 
produce and energy – in protecting the 
climate for the future, while ensuring the 
future health and well-being of 
Americans. 

• Continued international efforts to ensure 
that all other nations take necessary 
steps to reduce global warming 
pollution. 

Preventing the worst impacts of global 
warming requires action now, anywhere and 
everywhere that action is possible. Yet, it also 
requires thinking ahead to the challenges that 
will face future Americans as they grapple with 
how to protect the planet, its ecosystems and its 
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people. The public policy strategies described in 
this document – ambitious as they may be – are 

only the beginning.  
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Appendix: State and Scenario-Specific Estimates of 
Carbon Dioxide Pollution Reductions  

 

Transportation 
Policies               

  
  

State 
Fuel 
Economy 

Electric 
Vehicles 

Pay-as-
You-Drive 
Insurance 

Train and 
Airplane 
Efficiency 

Transit 
Expansion/ 
Improvement 

Commute 
Trip 
Reduction 

Energy 
Efficient 
Tires 

Compact 
Urban 
Growth 

Heavy-
Duty Fuel 
Economy 

High-
Speed 
Rail 

All 
Transportation 

AK 0.3 0.3 0.0 1.9 0.0 0.0 0.0 0.0 0.7 0.0 3.2 
AL 2.5 2.2 0.3 0.3 0.0 0.2 0.0 0.1 2.0 0.1 7.5 
AR 1.5 1.4 0.2 0.2 0.0 0.1 0.0 0.1 1.7 0.0 5.1 
AZ 4.2 3.7 0.5 0.9 0.2 0.3 0.1 1.0 2.8 0.1 13.1 
CA 16.4 15.2 2.1 8.5 0.6 1.0 0.3 2.2 8.4 0.7 53.7 
CO 2.4 2.3 0.3 1.1 0.1 0.1 0.0 0.2 1.5 0.0 7.8 
CT 1.3 1.3 0.2 0.2 0.1 0.1 0.0 0.0 0.7 0.0 3.8 
DC 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 
DE 0.4 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.0 1.1 
FL 11.2 10.1 1.4 3.8 0.3 0.7 0.2 2.8 5.6 0.4 34.9 
GA 5.2 4.8 0.7 0.7 0.1 0.3 0.1 0.6 3.6 0.2 15.7 
HI 0.4 0.4 0.1 0.8 0.0 0.0 0.0 0.0 0.3 0.0 1.9 
IA 1.2 1.1 0.2 0.1 0.0 0.1 0.0 0.0 1.4 0.0 4.0 
ID 0.8 0.7 0.1 0.1 0.0 0.0 0.0 0.1 0.7 0.0 2.5 
IL 3.7 3.6 0.5 2.4 0.2 0.2 0.1 0.1 3.4 0.2 14.1 
IN 2.4 2.1 0.3 0.7 0.0 0.1 0.0 0.1 3.0 0.1 8.8 
KS 1.0 0.9 0.1 0.2 0.0 0.1 0.0 0.0 1.2 0.0 3.5 
KY 1.8 1.6 0.2 0.7 0.0 0.1 0.0 0.0 2.2 0.1 6.7 
LA 2.2 2.0 0.3 1.3 0.1 0.1 0.0 0.0 2.0 0.1 7.9 
MA 2.5 2.5 0.3 1.0 0.2 0.2 0.0 0.1 1.1 0.1 7.8 
MD 2.9 3.0 0.4 0.4 0.1 0.2 0.0 0.3 1.5 0.1 8.6 
ME 0.6 0.5 0.1 0.2 0.0 0.0 0.0 0.0 0.4 0.0 1.8 
MI 3.7 3.3 0.5 0.5 0.1 0.2 0.1 0.1 2.0 0.1 10.4 
MN 2.3 2.1 0.3 0.8 0.1 0.1 0.0 0.2 3.1 0.1 8.8 
MO 2.6 2.4 0.3 0.5 0.1 0.2 0.0 0.1 2.3 0.1 8.5 
MS 1.5 1.3 0.2 0.3 0.0 0.1 0.0 0.0 1.5 0.0 4.9 
MT 0.5 0.4 0.1 0.1 0.0 0.0 0.0 0.0 0.6 0.0 1.7 
NC 5.5 4.9 0.7 0.6 0.1 0.3 0.1 0.8 2.8 0.7 16.0 
ND 0.2 0.2 0.0 0.1 -0.1 0.0 0.0 0.0 0.5 0.0 1.1 
NE 0.7 0.6 0.1 0.1 0.0 0.0 0.0 0.0 0.9 0.0 2.4 
NH 0.8 0.7 0.1 0.0 0.0 0.0 0.0 0.1 0.3 0.0 2.0 
NJ 4.0 3.7 0.5 2.7 0.3 0.2 0.1 0.3 2.3 0.1 13.8 
NM 1.0 0.9 0.1 0.2 0.0 0.1 0.0 0.0 1.0 0.0 3.2 
NV 1.8 1.6 0.2 0.9 0.1 0.1 0.0 0.5 1.2 0.1 6.1 
NY 4.7 4.9 0.6 1.6 0.4 0.3 0.1 0.0 2.6 0.3 15.0 
OH 3.8 3.4 0.5 1.6 0.1 0.2 0.1 0.0 3.5 0.1 13.0 
OK 1.7 1.5 0.2 0.5 0.0 0.1 0.0 0.1 2.9 0.1 7.1 
OR 1.6 1.5 0.2 0.6 0.1 0.1 0.0 0.2 1.6 0.1 5.7 
PA 4.2 4.0 0.5 1.2 0.2 0.3 0.1 0.0 3.2 0.2 13.6 
RI 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 1.0 
SC 2.6 2.3 0.3 0.2 0.0 0.2 0.0 0.2 1.7 0.1 7.4 
SD 0.3 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.4 0.0 1.1 
TN 2.8 2.5 0.4 1.2 0.0 0.2 0.0 0.2 2.8 0.0 10.1 
TX 14.8 13.4 1.9 6.3 0.2 0.9 0.2 2.5 13.9 0.6 53.1 
UT 1.3 1.2 0.2 0.6 0.0 0.1 0.0 0.2 1.2 0.0 4.8 
VA 4.4 4.0 0.6 1.4 0.2 0.3 0.1 0.5 2.9 0.1 13.9 
VT 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.9 
WA 2.9 2.6 0.4 1.8 0.1 0.2 0.0 0.5 2.5 0.1 10.7 
WI 2.0 1.8 0.3 0.4 0.0 0.1 0.0 0.1 1.8 0.1 6.4 
WV 0.6 0.6 0.1 0.1 0.0 0.0 0.0 0.0 0.6 0.0 2.0 
WY 0.3 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.9 0.0 1.6 
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Residential, Commercial, Industrial 
Policies             

  
  
    

State 

Comm. 
Building 
Codes 

Comm. 
Dist. 
Renew 

Comm. 
Retrofits 

Comm. 
App. 
Stds. EERS 

Ind. 
Boilers 

Ind. 
Comb. 
Heat/ 
Power 

Ind. 
Process 
Heat 

Res. 
Building 
Codes 

Res. 
Dist. 
Renew 

Res. 
Retrofits 

Res. 
App. 
Stds. 

Refinery 
Savings 

All 
RCI 

AK 0.4 0.1 0.9 0.0 3.0 0.7 4.9 0.6 0.2 0.0 0.3 0.1 0.5 9.9 
AL 2.2 0.9 3.3 0.3 12.1 0.7 3.2 1.0 1.3 0.6 1.6 0.6 0.1 23.8 
AR 1.3 0.4 2.1 0.2 6.5 0.6 2.7 0.5 0.7 0.3 1.1 0.3 0.1 13.7 
AZ 6.9 2.4 4.6 0.7 1.7 0.3 1.2 0.5 3.8 1.6 1.7 1.0 0.0 20.7 
CA 12.6 12.5 19.4 1.5 11.0 2.3 9.8 2.5 6.3 7.8 7.3 2.1 3.3 66.8 
CO 2.6 1.7 3.8 0.4 8.9 0.6 3.0 0.7 1.2 1.2 1.5 0.5 0.1 17.0 
CT 1.4 1.3 2.5 0.2 3.7 0.1 0.4 0.1 0.9 0.8 0.9 0.3 0.0 8.1 
DC 0.1 0.4 1.4 0.1 1.2 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0 2.5 
DE 0.4 0.2 0.7 0.0 0.8 0.1 0.3 0.1 0.2 0.1 0.3 0.1 0.2 3.0 
FL 15.5 7.3 12.5 1.4 26.2 0.7 2.5 0.5 10.4 4.1 4.9 2.3 0.0 65.6 
GA 5.0 1.7 6.7 0.7 19.1 0.9 3.9 0.8 3.3 1.1 3.1 1.1 0.0 39.6 
HI 0.3 1.0 0.6 0.0 0.0 0.0 0.1 0.0 0.1 0.6 0.1 0.0 0.2 2.5 
IA 1.7 0.9 3.5 0.2 8.2 1.1 6.1 1.0 0.9 0.6 1.1 0.4 0.0 19.3 
ID 0.9 0.3 1.0 0.1 3.8 0.2 0.7 0.3 0.5 0.2 0.5 0.2 0.0 6.4 
IL 7.2 2.9 11.2 0.8 0.0 1.1 6.7 1.5 3.4 1.9 3.9 1.4 1.1 42.4 
IN 4.3 1.3 6.3 0.5 5.4 1.6 9.5 1.8 2.2 0.9 2.1 0.9 0.5 31.9 
KS 1.7 0.9 2.7 0.3 6.8 0.5 2.2 0.6 1.1 0.6 1.0 0.4 0.4 14.3 
KY 2.8 1.0 4.0 0.3 12.9 0.5 3.4 0.9 1.4 0.7 1.7 0.6 0.2 24.2 
LA 1.7 0.7 3.3 0.3 18.1 3.4 18.4 2.8 0.7 0.5 1.6 0.5 2.7 50.4 
MA 2.7 2.5 4.4 0.3 6.7 0.2 0.8 0.3 1.7 1.7 1.4 0.5 0.0 15.0 
MD 3.7 1.0 5.1 0.4 5.8 0.3 1.1 0.2 1.5 0.7 1.7 0.6 0.0 17.8 
ME 0.5 0.2 1.1 0.0 1.2 0.2 0.6 0.1 0.3 0.1 0.3 0.1 0.0 3.3 
MI 6.1 1.6 8.7 0.6 0.5 0.7 3.9 0.9 2.0 1.1 2.6 1.0 0.1 28.9 
MN 4.0 1.4 5.2 0.4 4.2 0.8 4.4 1.0 2.2 0.9 1.6 0.6 0.5 23.8 
MO 3.8 1.7 5.7 0.5 12.7 0.5 2.0 0.6 3.0 1.1 2.3 0.9 0.0 25.5 
MS 1.2 0.6 2.0 0.2 7.4 0.4 1.9 0.6 1.0 0.4 0.9 0.4 0.4 14.9 
MT 0.4 0.2 0.8 0.1 2.4 0.1 0.6 0.1 0.1 0.1 0.3 0.1 0.2 4.1 
NC 5.9 1.8 7.1 0.7 18.2 0.7 2.9 0.6 3.8 1.2 2.9 1.1 0.0 38.9 
ND 0.4 0.2 0.9 0.1 2.0 1.1 4.1 0.5 0.2 0.1 0.2 0.1 0.1 8.1 
NE 1.1 0.4 2.0 0.1 5.2 0.3 1.9 0.4 0.6 0.3 0.6 0.2 0.0 10.2 
NH 0.6 0.2 0.9 0.1 1.6 0.0 0.2 0.1 0.5 0.1 0.3 0.1 0.0 3.1 
NJ 5.7 1.7 7.8 0.5 15.4 0.2 0.9 0.3 2.6 1.1 2.0 0.8 0.5 30.7 
NM 0.7 0.5 1.6 0.1 1.6 0.3 1.6 0.3 0.2 0.3 0.5 0.2 0.1 5.9 
NV 2.4 1.0 1.6 0.2 6.6 0.1 0.6 0.2 1.4 0.6 0.7 0.3 0.0 12.1 
NY 7.7 2.0 16.0 0.8 8.7 0.4 1.6 0.5 3.2 1.3 3.9 1.2 0.0 36.8 
OH 5.8 1.9 10.3 0.7 7.6 1.1 6.6 1.6 2.3 1.3 3.3 1.3 0.6 36.5 
OK 1.8 0.8 3.4 0.3 8.9 1.2 5.6 0.9 0.8 0.5 1.8 0.5 0.5 21.0 
OR 1.7 2.1 2.5 0.2 7.5 0.2 0.9 0.3 1.3 1.4 1.2 0.4 0.0 14.1 
PA 4.8 1.5 9.2 0.6 20.9 0.9 4.3 1.4 3.0 1.0 3.2 1.2 0.6 41.4 
RI 0.4 0.1 0.7 0.0 1.2 0.0 0.1 0.0 0.2 0.1 0.2 0.1 0.0 2.1 
SC 1.8 0.8 3.2 0.3 9.8 0.5 2.1 0.5 1.2 0.5 1.5 0.5 0.0 18.9 
SD 0.4 0.2 0.8 0.1 1.9 0.1 0.8 0.1 0.2 0.1 0.3 0.1 0.0 3.8 
TN 4.0 1.4 4.7 0.5 15.2 0.8 3.2 0.9 2.7 1.0 2.2 0.9 0.2 32.0 
TX 21.1 5.7 20.9 2.0 64.1 8.8 42.5 7.3 12.0 3.8 8.5 3.2 5.4 157.6 
UT 1.7 1.7 1.9 0.1 5.4 0.5 1.5 0.5 0.9 0.3 0.7 0.2 0.2 10.5 
VA 6.1 6.1 7.6 0.7 15.9 0.7 3.4 0.5 2.7 1.1 2.6 1.0 0.1 34.8 
VT 0.2 0.2 0.4 0.0 0.7 0.0 0.1 0.0 0.2 0.1 0.2 0.0 0.0 1.3 
WA 3.9 3.9 4.7 0.4 13.0 0.2 1.1 0.3 2.6 0.5 2.3 0.7 1.1 22.8 
WI 4.1 4.1 5.7 0.4 13.0 0.6 4.1 0.8 1.7 0.9 1.7 0.6 0.0 27.7 
WV 0.5 0.5 1.8 0.1 4.3 0.3 2.0 0.2 0.1 0.2 0.8 0.2 0.0 7.9 
WY 0.3 0.3 0.7 0.0 2.8 0.6 2.2 0.7 0.0 0.1 0.2 0.0 0.1 6.8 
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 Electricity Policies (based on regional adoption)     

Cross-
Sector 
Policies 

Total 
Emission 
Reductions     

State 
Renewable 
Elec. Std. 

Gen. Perf. 
Std. No New Coal 

Power Plant 
Ozone/Mercury 
Regs. 

EPA CO2 
Regs. All Elec. 

Federal 
Agencies 

Absolute 
Emission 
Reductions  

% Reduction 
vs. 
Business-as-
Usual 2030 

% Reduction 
from 2008 
Emissions 

AK 1.1 0.0 0.0 0.0 1.1 2.2 0.1 13.4 34.1% 31.9% 
AL 17.8 0.1 0.1 1.2 8.2 22.4 0.3 41.3 39.2% 41.7% 
AR 8.4 0.1 0.1 0.6 4.4 11.5 0.1 23.8 36.4% 35.0% 
AZ 10.0 0.3 0.3 0.8 13.3 24.3 0.5 50.2 33.6% -5.6% 
CA 3.5 0.0 0.0 1.2 3.4 7.8 1.1 126.3 32.4% 37.4% 
CO 3.1 0.2 0.2 0.4 6.4 10.0 0.4 31.9 33.3% 27.3% 
CT 1.7 0.0 0.0 0.2 1.2 3.0 0.1 14.1 38.7% 46.1% 
DC 1.6 0.0 0.0 0.1 0.7 2.2 0.5 3.6 62.9% 74.8% 
DE 0.5 0.0 0.0 0.1 1.0 1.3 0.0 4.3 33.8% 40.5% 
FL 42.1 0.2 0.0 1.1 13.8 53.0 0.8 132.8 41.3% 24.0% 
GA 29.0 0.1 0.1 2.0 13.3 36.5 0.6 71.3 42.0% 40.6% 
HI 0.0 0.0 0.0 0.0 1.5 1.7 0.1 5.2 31.9% 43.6% 
IA 10.0 0.2 0.2 1.3 7.2 16.2 0.1 30.7 38.8% 38.5% 
ID 5.2 0.0 0.0 0.1 2.0 6.6 0.1 11.4 41.3% 31.3% 
IL 12.7 1.7 1.6 4.7 27.2 37.6 0.4 71.6 33.5% 36.1% 
IN 23.0 0.3 0.2 3.0 21.3 40.8 0.3 65.7 34.6% 32.7% 
KS 4.1 0.4 0.4 0.4 5.2 9.1 0.1 20.5 26.8% 17.3% 
KY 18.2 0.2 0.1 2.1 14.7 29.9 0.2 48.1 39.4% 39.8% 
LA 14.0 0.2 0.2 1.0 7.2 18.8 0.2 57.0 35.4% 38.2% 
MA 2.6 0.1 0.0 0.4 2.3 5.0 0.2 26.9 39.4% 45.2% 
MD 5.4 0.0 0.0 0.8 6.6 11.0 0.8 29.0 36.5% 34.2% 
ME 1.4 0.0 0.0 0.1 0.5 1.9 0.1 6.5 36.8% 44.7% 
MI 17.9 0.4 0.3 3.1 21.5 35.9 0.3 60.6 33.3% 33.7% 
MN 3.2 0.1 0.1 2.2 12.5 13.8 0.2 36.4 24.9% 10.7% 
MO 12.6 0.8 0.8 2.0 13.5 24.6 0.3 46.2 38.7% 35.8% 
MS 10.5 0.0 0.0 0.7 4.8 13.2 0.2 25.5 36.8% 33.6% 
MT 2.1 0.0 0.0 0.0 1.2 2.9 0.1 6.5 33.1% 35.2% 
NC 19.1 0.1 0.1 2.1 13.8 26.8 0.4 62.3 38.2% 33.2% 
ND 2.7 0.0 0.0 0.3 1.8 4.1 0.1 10.5 32.6% 25.7% 
NE 6.7 0.0 0.0 0.8 4.4 10.4 0.1 17.9 36.9% 34.1% 
NH 0.7 0.0 0.0 0.1 0.5 1.2 0.0 6.0 37.5% 38.2% 
NJ 6.0 0.0 0.0 0.9 7.6 12.4 0.2 49.4 35.2% 34.2% 
NM 1.8 0.1 0.1 0.2 2.4 4.3 0.2 11.7 28.6% 27.8% 
NV 2.9 0.0 0.0 0.1 3.7 5.6 0.1 17.7 33.9% 6.3% 
NY 4.1 0.1 0.0 1.0 5.4 9.9 0.5 58.4 34.1% 39.2% 
OH 23.7 0.4 0.3 4.2 30.2 48.9 0.4 81.9 32.9% 34.7% 
OK 8.7 0.5 0.4 0.5 6.3 14.7 0.3 34.5 32.4% 29.3% 
OR 3.5 0.0 0.0 0.1 4.1 6.4 0.1 19.2 36.6% 34.1% 
PA 23.0 0.1 0.1 2.1 16.6 36.9 0.5 74.5 36.7% 40.1% 
RI 0.7 0.0 0.0 0.1 0.3 1.1 0.0 3.9 39.2% 44.2% 
SC 15.4 0.1 0.1 1.1 7.1 19.4 0.2 35.6 42.8% 47.3% 
SD 2.4 0.0 0.0 0.3 1.6 3.8 0.1 6.9 37.3% 37.3% 
TN 23.9 0.1 0.1 1.7 11.2 30.3 0.3 55.8 41.2% 36.7% 
TX 60.4 6.0 5.5 1.9 44.0 97.4 1.2 241.6 34.3% 19.0% 
UT 6.3 0.0 0.0 0.1 2.4 8.0 0.2 17.9 37.3% 25.0% 
VA 24.5 0.1 0.1 2.0 13.6 33.4 1.1 65.1 41.0% 37.3% 
VT 1.1 0.0 0.0 0.0 0.2 1.3 0.0 3.3 45.0% 49.7% 
WA 10.7 0.0 0.0 0.2 7.5 16.0 0.4 36.2 35.6% 30.4% 
WI 12.1 0.8 0.7 2.3 13.4 24.2 0.2 45.1 43.7% 43.0% 
WV 5.2 0.1 0.0 0.7 4.8 9.3 0.1 15.5 35.5% 46.2% 
WY 2.7 0.0 0.0 0.0 1.1 3.5 0.0 8.4 30.3% 29.1% 



 

86   Notes 

 

Notes 
 

                                                      
1 U.S. Department of Energy, Energy Information Administration, Emissions of Greenhouse Gases in the 

United States 2008, December 2009.  
2 See U.S. Department of Energy, Energy Information Administration, State Energy-Related Carbon Dioxide 

Emissions Estimates, 26 October 2010. 
3 U.S. Department of Energy, Energy Information Administration, Annual Energy Outlook 2010, 11 May 2010; 

U.S. Department of Energy, Energy Information Administration, “Consumption, British Thermal Units, 1960 – 
2008” in State Energy Data System, 30 June 2010. 

4 This report is based on the 2010 version of the Annual Energy Outlook, which has since been superseded by 
the 2011 early release version of the forecast. The 2011 forecast includes some significant changes in how the EIA 
presents its forecasts of future energy use – particularly when it comes to the regional breakdown of energy 
consumption for electricity generation. While these changes are likely to lead to significant improvements in future 
analyses of the impact of emission reduction policies, we were unable to incorporate them in time for this analysis.  

5 U.S. Department of Energy, Energy Information Administration, Annual Energy Outlook 2010, 11 May 2011. 
Note that the early release of the EIA’s Annual Energy Outlook 2011 projects slightly lower growth in light-duty 
vehicle-miles traveled, to 3.75 trillion miles in 2030. 

6 Robert Puentes and Adie Tomer, Brookings Institution Metropolitan Policy Program, The Road … Less 
Traveled: An Analysis of Vehicle Miles Traveled Trends in the U.S., December 2008.  

7 U.S. Department of Transportation, Federal Highway Administration, Traffic Volume Trends, August 2010. 
8 Todd Litman, Victoria Transport Policy Institute, The Future Isn’t What it Used to Be: Changing Trends and 

Their Implications for Transport Planning, 12 November 2010. 
9 Lester R. Brown, Earth Policy Institute, U.S. Car Fleet Shrunk by Four Million in 2009 – After a Century of 

Growth, U.S. Fleet Entering an Era of Decline, 6 January 2010. 
10 See note 8. 
11 Tony Dutzik, Frontier Group and Phineas Baxandall, U.S. PIRG Education Fund, Do Roads Pay for 

Themselves? Setting the Record Straight on Transportation Funding, January 2011. 
12 U.S. Department of Energy, Energy Information Administration, Annual Energy Outlook 2010, 11 May 

2010. 
13 U.S. Department of Energy, Energy Information Administration, Electric Power Industry Overview 2007, 

downloaded from www.eia.doe.gov/electricity/page/prim2/chapter4.html, 5 January 2011. 
14 See note 3, “Consumption, British Thermal Units, 1960-2008”. 
15 2008 estimates: U.S. Census Bureau, Annual Estimates of the Resident Population for the United States, 

Regions, States, and Puerto Rico: April 1, 2000 to July 1, 2009 (NST-EST2009-01), December 2009. Future 
projections: U.S. Census Bureau, Population Division, Interim State Population Projections, 21 April 2005, 
available at www.census.gov/population/www/projections/projectionsagesex.html. 

16 U.S. Department of Energy, Energy Information Administration, Emissions of Greenhouse Gases in the 
United States 2008, 8 December 2009. 

17 U.S. Department of Energy, Energy Information Administration, Assumptions to the Annual Energy Outlook 
2010, 9 April 2010. 

18 See note 12. 
19 See U.S. Department of Energy, Energy Information Administration, Form 861 database, downloaded from 

www.eia.doe.gov/cneaf/electricity/page/eia861.html. 
20 U.S. Environmental Protection Agency, Inventory of U.S. Greenhouse Gas Emissions and Sinks, 1990-2008, 

April 2010. 
21 Architecture 2030, Climate Change, downloaded from 

architecture2030.org/the_problem/problem_climate_change, 6 January 2011. 



 
  The Way Forward on Global Warming   87  

 

                                                                                                                                                                           
22 Middle Class Task Force and Council on Environmental Quality, Recovery Through Retrofit, October 2009. 
23 U.S. Census Bureau, Population Estimates Program, 2009 Population Estimates, 20 July 2010, available at 

factfinder.census.gov/home/en/official_estimates_2009.html. 
24 U.S. Census Bureau, Population Division, Interim State Population Projections, 21 April 2005, available at 

www.census.gov/population/www/projections/projectionsagesex.html. 
25 U.S. Department of Energy, Energy Information Administration, Residential Energy Consumption Survey, 

2005 Public Use Microdata Files, February 2009, available at 
www.eia.doe.gov/emeu/recs/recspubuse05/pubuse05.html. 

26 See note 12, Supplemental Table 31: Residential Sector Equipment Stock and Efficiency. 
27 U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, 2012 IECC Final Action 

Hearings Deliver DOE’s 30% Energy Savings Goals, downloaded from 
www.energycodes.gov/status/2012_Final.stm, 6 January 2011. 

28 U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, “DOE Announces Historic 
Strides in Energy Efficiency for Residential and Commercial Building Codes,” EERE News, 15 November 2010.  

29 New Buildings Institute, Historic Changes to Commercial Building Energy Codes Will Drive Energy 
Efficiency (press release), 2 November 2010.  

30 Harry Misuriello et al., American Council for an Energy-Efficient Economy, Lessons Learned from Building 
Energy Code Compliance and Enforcement Evaluation Studies, September 2010. 

31 See note 12, Supplemental Table 31: Residential Sector Equipment Stock and Efficiency. 
32 Max Neubauer et al., American Council for an Energy-Efficient Economy and Appliance Standards 

Awareness Project, Ka-Boom: The Power of Appliance Standards, Opportunities for New Federal Appliance and 
Equipment Standards, July 2009. 

33 Levin Nock and Clint Wheelock, Pike Research, Energy Efficiency Retrofits for Commercial and Public 
Buildings: Energy Savings Potential, Retrofit Business Cases, Financing Structures, Policy and Regulatory Factors, 
Demand Drivers by Segment, and Market Forecasts, 3Q 2010. 

34 See note 27. 
35 See note 28.  
36 See note 30. 
37 U.S. Department of Energy, Energy Information Administration, 2006 Manufacturing Energy Consumption 

Survey, June 2009. 
38 R. Neal Elliot, Therese Langer, and Steven Nadel, American Council for an Energy-Efficient Economy, 

Reducing Oil Use through Energy Efficiency: Opportunities Beyond Cars and Light Trucks, January 2006. 
39 See note 37. 
40 Ibid.; see note 12, Supplemental Table 44: Nonmanufacturing Energy Consumption. 
41 Anna Shipley, Anne Hampson, Bruce Hedman, Patti Garland, and Paul Bautista, Oak Ridge National 

Laboratory, Combined Heat and Power: Effective Energy Solutions for a Sustainable Future, 1 December 2008. 
42 Calculation performed based on the model of energy in an 83 percent efficient CHP boiler in Energy and 

Environmental Analysis, Inc, Natural Gas Impacts of Increased CHP, October 2003. 
43 Roughly 14 to 17 percent based on preliminary 2010 figures for California (14 percent) and New Jersey (17 

percent) from Galen Barbose, Naim Darghouth and Ryan Wiser, Lawrence Berkeley National Laboratory, Tracking 
the Sun III: The Installed Cost of Photovoltaics in the U.S. from 1998-2009, December 2010.  

44 J. Padipati et al, Navigant Consulting for the U.S. National Renewable Energy Laboratory, Rooftop 
Photovoltaics Market Penetration Scenarios, Subcontract Report NREL/SR-581-42306, February 2008. 

45 Larry Sherwood, Interstate Renewable Energy Council, U.S. Solar Market Trends 2009, July 2010. 
Specifically, we multiplied the cumulative total solar capacity in every forecast year in Rooftop Photovoltaics 
Market Penetration Scenarios by the ratio between actual installations in 2009 divided by forecast installations. 

46 European Solar Photovoltaic Industry Association and Greenpeace International, Solar Generation V – 2008: 
Solar Electricity for Over One Billion People and Two Million Jobs by 2020, 1 September 2008. 

47 National Renewable Energy Laboratory, PVWatts 2.0, available at 
mapserve3.nrel.gov/PVWatts_Viewer/index.html. 

48 American Council for an Energy-Efficient Economy, Reaching the Tipping Point: Majority of States Have 
Now Adopted Energy Efficiency Resource Standards (press release), 21 December 2010.  



 

88   Notes 

 

                                                                                                                                                                           
49 Savings from: Consortium for Energy Efficiency, State of the Efficiency Program Industry: 2009 

Expenditures, Impacts & 2010 Budgets, 10 December 2010; comparison with U.S. electricity sales based on: U.S. 
Department of Energy, Energy Information Administration, Electric Power Annual with Data for 2009, 23 
November 2010.  

50 Steven Nadel, American Council for an Energy-Efficient Economy, Energy Efficiency Resource Standards: 
Experience and Recommendations, March 2006 and American Council for an Energy-Efficient Economy, ACEEE 
EERS Policy Position Statement, 1 January 2010. 

51 For details on our assumptions as to the state-specific energy savings assumed from EERSs, see Tony 
Dutzik, et al., Environment America Research & Policy Center, America on the Move: State Leadership in the Fight 
Against Global Warming and What it Means for the World, December 2009.  

52 U.S. Department of Energy, Energy Information Administration, Use of Energy In the United States 
Explained: Energy Use in Industry, downloaded from 
www.eia.doe.gov/energyexplained/index.cfm?page=us_energy_industry, 1 February 2011. 

53 Ernst Worrell and Christina Galitsky, Lawrence Berkeley National Laboratory, Energy Efficiency 
Improvement and Cost Saving Opportunities for Petroleum Refineries, February 2005.  

54 See note 16.  
55 See, for example, Union of Concerned Scientists and Natural Resources Defense Council, The Road Ahead: 

The Benefits of Strong Fuel Efficiency and Pollution Standards for New Cars and Trucks, September 2010.  
56 29 billion gallons: Jim Kliesch, Union of Concerned Scientists, personal communication, 15 November 

2010; 43.7 billion gallons: Union of Concerned Scientists, Natural Resources Defense Council, and Go60mpg, 
Saving Money at the Gas Pump, September 2010. 

57 U.S. Environmental Protection Agency, National Highway Traffic Safety Administration and California Air 
Resources Board, Interim Joint Technical Assessment Report: Light-Duty Greenhouse Gas Emission Standards and 
Corporate Average Fuel Economy Standards for Model Years 2017-2025, September 2010. 
58 NHTSA, 49 CFR Part 575, Tire Fuel Efficiency Consumer Information Program, published in the Federal 
Register on 30 March 2010. 

59 National Highway Traffic Safety Administration, Final Regulatory Impact Analysis, Replacement Tire 
Consumer Information Program, March 2010. 

60 U.S. Department of Energy, Energy Information Administration, State Energy Data System 2008, 30 June 
2010. 

61 See, for example, John Holtzclaw, Natural Resources Defense Council, Using Residential Patterns and 
Transit to Decrease Auto Dependence and Costs, June 1994. Available at 
www.smartgrowth.org/library/cheers.html; J. Richard Kuzmyak, Richard H. Pratt and G. Bruce Douglas, Transit 
Cooperative Research Program, TCRP Report 95: Traveler Response to Transportation System Changes, Chapter 
15: Land Use and Site Design, 2003. 

62 See note 11, for example. 
63 Cambridge Systematics, Inc., Moving Cooler: An Analysis of Transportation Strategies for Reducing 

Greenhouse Gas Emissions, technical appendices, prepared for Urban Land Institute, revised October 2009. 
64 Todd Litman, Victoria Transport Policy Institute, Pay-as-You-Drive Insurance: Recommendations for 

Implementation, 9 December 2009.  
65 VMT reductions: Washington State Commute Trip Reduction Board, 2009 CTR Report to the Washington 

State Legislature, 31 January 2010; total VMT: U.S. Department of Transportation, Federal Highway 
Administration, Highway Statistics 2008, Table VM-2, November 2009. 

66 VMT reductions: Washington State Commute Trip Reduction Board, 2009 CTR Report to the Washington 
State Legislature, 31 January 2010. 

67 California Air Resources Board, Low Carbon Fuel Standard Program Background, downloaded from 
www.arb.ca.gov/fuels/lcfs/lcfs-background.htm, 6 January 2011. 

68 U.S. Department of Transportation, Federal Transit Administration, National Transit Database: Historical 
Data Files, downloaded 23 September 2010.  

69 See note 63. 



 
  The Way Forward on Global Warming   89  

 

                                                                                                                                                                           
70 As cited in U.S. Department of Transportation, Transportation’s Role in Reducing U.S. Greenhouse Gas 

Emissions, Volume 1: Synthesis Report, April 2010.  
71 See note 63. 
72 Per note 63; and U.S. Department of Transportation, Federal Highway Administration, 2009 National 

Household Travel Survey: Average Vehicle Occupancy by Mode and Purpose, downloaded from 
nhts.ornl.gov/tables09/FatCat.aspx, 6 January 2011.  

73 American Public Transportation Association, Quantifying Greenhouse Gas Emissions from Transit, 14 
August 2009. 

74 League of American Bicyclists, 2000-2009 Bicycle Commuter Rates in U.S. 70 Largest Cities, downloaded 
from www.bikeleague.org/resources/reports/pdfs/2009_bike_2000_2009.pdf, 6 January 2011.  

75 Ibid. 
76 See note 63 
77 Slim Allagui, “Copenhagen to Build Bike Superhighway,” Bicycling, 28 November 2010.  
78 Tony Dutzik and Siena Kaplan, Frontier Group, Phineas Baxandall, U.S. PIRG Education Fund, The Right 

Track: Building a 21st Century High-Speed Rail System for America, 2010. 
79 U.S. Department of Transportation, Center for Climate Change and Environmental Forecasting, 

Transportation’s Role in Reducing Greenhouse Gas Emissions, April 2010, Vol. 1, 3-36. 
80 Federal Railroad Administration, High-Speed Rail Corridor Descriptions, downloaded from 

www.fra.dot.gov/Pages/203.shtml, 23 November 2010. 
81 U.S. Census Bureau, Population Division, Table 1. Annual Estimates of the Population of Metropolitan and 

Micropolitan Statistical Areas: April 1, 2000 to July 1, 2009, March 2010. 
82 U.S. Department of Energy, Energy Information Administration, Annual Energy Outlook 2011 Early 

Release, 16 December 2010.  
83 See note 38. 
84 U.S. Environmental Protection Agency and National Highway Traffic Safety Administration, EPA and 

NHTSA Propose First-Ever Program to Reduce Greenhouse Gas Emissions and Improve Fuel Efficiency of 
Medium- and Heavy-Duty Vehicles: Regulatory Announcement, October 2010. 

85 National Highway Traffic Safety Administration, Medium- and Heavy-Duty Fuel Efficiency Improvement 
Program, Draft Environmental Impact Statement, October 2010. 

86 See note 83. 
87 U.S. Department of Transportation, Transportation’s Role in Reducing U.S. Greenhouse Gas Emissions, 

Volume 1: Synthesis Report, April 2010. 
88 Ibid. 
89 Ibid., Vol. 2, 3-15. 
90 Ibid., Vol. 2, 3-91 
91 Diesel-electric hybrid locomotives are distinguished from conventional diesel-electric locomotives by their 

ability to recapture and use energy typically lost in braking. 
92 See note 87, Vol. 2, 3-91. 
93 Ibid., Vol. 2, 3-90 
94 Ibid., Vol. 2, 3-88. 
95 See note 12, Supplemental Table 46. 
96 See note 87, Vol. 1, 3-34. 
97 Ibid., Vol. 2, 3-109. 
98 Ibid., Vol. 2, 4-77. 
99 See note 12, Supplemental Table 46. 
100 See note 87, Vol. 2, 4-75. 
101 See note 16. 
102 See, e.g., the Federal Energy Regulatory Commission’s data on marginal fuels in different regions of the 

electricity grids, accessible on subpages of its web page on electric power market regions, at www.ferc.gov/market-
oversight/mkt-electric/overview.asp. 

103 Using figures from note 12. 



 

90   Notes 

 

                                                                                                                                                                           
104 We calculated this figure from data contained in U.S. Department of Energy, Energy Information 

Administration, 2008: EIA-923 January – December Final, Nonutility Energy Balance and Annual Environmental 
Information Data, Excel Format, 25 June 2010 and U.S. Department of Energy, Energy Information Administration, 
Form EIA-860 Database Annual Electric Generator Report (2008), March 2010. 

105 Using figures from note 12. 
106 We chose this figure because the construction of additional coal power plants in recent years has not 

significantly changed the average heat rate of the coal fleet; see U.S. Department of Energy, Energy Information 
Administration, Electric Power Annual with Data for 2009, 23 November 2010. 

107 Using figures from U.S. Department of Energy, Energy Information Administration, “Electricity and 
Renewable Fuel Tables” in Annual Energy Outlook 2010, 11 May 2010. 

108 See note 106. 
109 See note 104. 
110 Department of Energy, Energy Information Administration, “Table 5.4. Average Heat Rates by Prime 

Mover and Energy Source, 2008” in Electric Power Annual with Data for 2008, November 2009. 
111 Xi Lu, Michael B. McElroy and Juha Kiviluoma, “Global Potential for Wind-Generated Electricity,” 

Proceedings of the National Academy of Sciences, 106(27): 10933-10938, 7 July 2009.  
112 Bernadette Del Chiaro, Environment California Research & Policy Center; Sarah Payne and Tony Dutzik, 

Frontier Group, On the Rise: Solar Thermal Power and the Fight Against Global Warming, Spring 2008. 
113 Southern Alliance for Clean Energy, Yes We Can: Southern Solutions for a National Renewable Energy 

Standard, 12 February 2009.  
114 Union of Concerned Scientists, Renewable Electricity Standards Toolkit, downloaded from 

go.ucsusa.org/cgi-bin/RES/state_standards_search.pl?template=main, 6 January 2010. 
115 U.S. Department of Energy, Energy Information Administration, Electric Power Monthly with Data for 

September 2010, 17 December 2010.  
116 This resource can be accessed at www.dsireusa.org. Information for this report downloaded November 8-12 

2010. 
117 U.S. Department of Energy, Energy Information Administration, Form EIA-860 Database Annual Electric 

Generator Report (2008), March 2010. 
118 See note 51. 
119 See note 106. 
120 Ibid. 
121 See note 117. 
122 U.S. Environmental Protection Agency, Proposed Transport Rule Would Reduce Interstate Transport of 

Ozone and Fine Particle Pollution (fact sheet), downloaded from www.epa.gov/airtransport/pdfs/FactsheetTR7-6-
10.pdf, 6 January 2011. 

123 U.S. District Court for the District of Columbia, Consent Decree in American Nurses Association, et al., v. 
Lisa Jackson and U.S. Environmental Protection Agency, case 1:08-cv-02198, 15 April 2010.  

124 Dan Eggers, CFA, Kevin Cole, CFA, Yang Y. Song, and LinLin Sun, Credit Suisse, Growth From 
Subtraction, 23 September 2010.  

125 See note 104, EIA-923 January – December Final, and note 117. 
126 42 U.S.C. 7408 (a)(1)(A) 
127 Refinery emissions are not addressed here. This analysis does, however, incorporate substantial reductions 

in refinery emissions driven by reduced oil consumption. See page 37. 
128 Regional Greenhouse Gas Initiative, Program Design, downloaded from www.rggi.org/design, 5 January 

2011. 
129 Actual emissions: ICF International, RGGI Reference Case Results and Assumptions, 5 November 2010; 

emissions cap level: cap emissions: Regional Greenhouse Gas Initiative, The RGGI CO2 Cap, downloaded from 
www.rggi.org/design/overview/cap, 6 January 2011.  

130 ICF International, RGGI Reference Case Results and Assumptions, 5 November 2010. 
131 The White House, President Obama Sets Greenhouse Gas Emissions Reduction Target for Federal 

Operations (press release), 29 January 2010.  



 
  The Way Forward on Global Warming   91  

 

                                                                                                                                                                           
132 Ibid.  
133 Ibid. 
134 U.S. Department of Defense, Strategic Sustainability Performance Plan: FY 2010, Public Version, 26 

August 2010.  
135 U.S. Department of Energy, Federal Energy Management Program, Annual Report to Congress on Federal 

Government Energy Management and Conservation Programs, Fiscal Year 2007, 27 January 2010. 
136 U.S. Department of Defense, FY 2007 Energy Management Data Report, 16 December 2007. 
137 U.S. Office of Personnel Management, Total Federal Civilian Employment by State, December 2007, 

December 2007. 
138 U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2008, Table VM-

2, November 2009. 
139 See note 51. Figure does not include Washington state. 
140 Ibid.  
141 Ibid. 
142 Sujata Gupta, Dennis A. Tirpak, et al., “Policies, Instruments and Co-operative Arrangements” in Climate 

Change 2007: Mitigation, Contribution of Working Group III to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change, 2007. 

143Energy-related carbon dioxide emissions for 2005 were estimated by calculating the ratio of carbon dioxide 
emissions in 2005 versus 2008 from note 16. This ratio – representing the percentage reduction in emissions over 
that time period – was then applied to the estimate of 2008 carbon dioxide emissions produced in this analysis to 
arrive at a comparable figure for 2005. 

144 An additional complication is the fact that this analysis is based not on the technical potential for emission 
reductions in each sector of the economy or the supply curve for emission reductions but rather on the application of 
specific public policies that may vary in their stringency, ambition, and effectiveness at bringing about emission 
reductions.  

145 It is also possible that some policy combinations may lead to results that are “less than the sum of their 
parts.” For example, a movement toward more compact communities might limit the future rooftop space available 
for distributed solar power.  


	The Way Forward  on Global Warming
	Volume 2: The Vision in Detail

	Environment America Research & Policy Center
	Table of Contents: Volume 2 (Volume 1 of this report can be found at www.environmentamerica.org.)

	Executive Summary
	Homes, businesses and industry
	Transportation
	Electricity generation
	Cross-cutting strategies

	Figure ES-1. Potential Energy-Related Carbon Dioxide Emission Reductions from the “Way Forward” Policy Scenario
	Introduction to Volume 2
	Addressing Global Warming:  Mapping a Way Forward for the United States
	About this Report
	How Did We Estimate the Impacts?
	What Are the Limitations of this Analysis?
	Understanding the Data and Making Accurate Comparisons

	Building the “Way Forward” Scenario:  A Detailed Review of 30 Policy Tools  that Can Curb Global Warming Pollution
	The Business-as-Usual Alternative (Reference Case)
	Results
	Rationale
	Will Driving Continue to Increase?
	Methods
	Developing a Scenario for Future Energy Consumption
	Figure 2. Map of Census Divisions12F

	Translating Fossil Fuel Consumption to Carbon Dioxide Emissions
	Electricity
	Figure 3. Map of EIA Electricity Market Module Regions16F
	Non-energy Uses
	Ethanol in Gasoline
	Biomass



	Residential, Commercial and Industrial Sector Strategies
	Residential Energy Retrofits
	Results
	Rationale
	Methods
	Forecast of Housing Units Out to 2030
	Assigning Residential Energy Use to Existing Residential Units
	Applying the Impact of the Residential Energy Retrofit Policy
	Table 1: Residential Sector Energy Efficiency Improvement Relative to 2008 due to Residential Energy Retrofit Policy


	Building Energy Codes for New Residential Buildings
	Results
	Rationale
	Methods
	Table 2: Average New Residential Unit Energy Efficiency Improvement by Year of Construction due to Residential Building Energy Codes, Relative to Average 2008 Unit


	Residential Appliance Efficiency Standards
	Results
	Rationale
	Methods

	Commercial Building Energy Retrofits
	Results
	Rationale
	Methods
	Estimating Area of Commercial Building Space by State Through 2030
	Estimating Energy Use by Existing Commercial Buildings
	Estimating the Impact of the Commercial Building Energy Retrofit Policy
	Table 3: Average Commercial Sector Building Energy Efficiency Improvement due to Energy Retrofits, Relative to Average 2008 Building


	Commercial Building Energy Codes
	Results
	Rationale
	Methods
	Table 4: Average New Commercial Building Energy Efficiency Improvement per Square Foot by Year of Construction due to Commercial Building Energy Codes, Relative to Average 2008 Unit


	Commercial Appliance Efficiency Standards
	Results
	Rationale
	Methods

	Industrial Process Heat and Boiler Standards
	Results
	Rationale
	Methods
	Other Industrial Sector Energy Efficiency Opportunities

	Combined Heat-and-Power
	Results
	Rationale
	Methods

	Distributed Renewable Energy Generation
	Results
	Rationale
	Methods
	Breaking Down Solar Panel Installations by State
	Estimating Solar Photovoltaic Energy Generation


	Energy Efficiency Resource Standards
	Results
	Rationale
	Methods

	Refinery Energy Savings
	Results
	Rationale
	Methods

	Combined Residential, Commercial and Industrial Policy Scenario
	Methods


	Transportation Sector Strategies
	Fuel Economy Improvements in Light-duty Vehicles through Global Warming Pollution Standards
	Results
	Rationale
	Methods

	Deployment of Electric Vehicles
	Results
	Rationale
	Methods

	Energy-Efficient Replacement Tires
	Results
	Rationale
	Methods

	Compact and Transit-Oriented Development
	Results
	Rationale
	Methods

	Pay-as-You-Drive Automobile Insurance
	Results
	Rationale
	Methods

	Commute-Trip Reduction Strategies
	Results
	Rationale
	Methods

	Clean Fuel Standard
	Results
	Rationale
	Methods

	Public Transportation Expansion, Improvement and Efficiency
	Results
	Rationale
	Methods

	Bicycle Commuting Strategies
	Results
	Rationale
	Methods

	High-Speed Rail
	Results
	Rationale
	Methods

	Heavy-Duty Vehicle Emission Reductions
	Results
	Rationale
	Methods

	Airplane and Rail Fuel Economy Improvements
	Results
	Rationale
	Methods
	Railroads
	Airplanes


	Combined Transportation Policy Scenario
	Methods


	Electricity Generation Sector Strategies
	Estimating Emission Reductions from Electricity Generation
	Renewable Electricity Standards
	Results
	Rationale
	Methods

	Moratorium on New Conventional Coal-Fired Power Plants/Generation Performance Standard
	Results
	Rationale
	Methods

	EPA Regulation of Power Plant Pollution
	Results
	Rationale

	EPA New Source Performance Standards for Carbon Dioxide
	Results
	Rationale
	Methods

	Regional Greenhouse Gas Initiative
	Results
	Rationale
	Methods


	Cross-Cutting Strategies
	Federal Government Emission Reduction Efforts
	Results
	Rationale
	Methods

	Enforcement of Existing State Caps on Global Warming Pollution
	Results
	Rationale
	Methods



	Figure 1. Forecast Energy-Related Carbon Dioxide Emissions Under the Business-as-Usual Scenario
	Figure 4. Federally Designated High-Speed Rail Corridors
	The Results: A Detailed Review of Emission Reductions in the “Way Forward” Policy Scenario
	Overall Emission Reductions in the “Way Forward” Scenario
	Total Emission Reductions
	Emission Reductions by Economic Sector
	Emission Reductions by State
	Table 7. Top 10 States for Percentage Reductions in Carbon Dioxide Emissions from Energy Use in 2030 versus Business as Usual under the “Way Forward” Scenario
	Table 8. Top 10 States for Absolute Reductions in Carbon Dioxide Emissions from Energy Use in 2030 versus Business as Usual under the “Way Forward” Scenario (million metric tons carbon dioxide)

	Emission Reductions by Policy
	Table 9. Regional Emission Reductions Under the “Way Forward” Scenario


	Where Will Additional Needed Emission Reductions Come From?
	Table 10. Top Emission-Reducing Policies by State
	“Greater than the Sum of the Parts” and “Tipping Point” Changes
	Emergence of New Technologies and Practices
	Accelerated Policy Implementation and Adoption of More Aggressive Targets
	Reducing Emissions of Non-Carbon Dioxide Pollutants
	Adoption of Carbon Caps and Policies to Put a Price on Global Warming Pollution

	How Can the “Way Forward” Scenario Position America for Additional Emission Reductions Beyond 2030?

	Figure 5. Emissions of Carbon Dioxide from Energy Use Under the “Way Forward” Scenario
	Table 5. Energy-Related Carbon Dioxide Emission Reductions Under the “Way Forward” Scenario
	Table 6. Carbon Dioxide Emissions from Energy Use by Economic Sector
	Figure 6. Estimated Carbon Dioxide Emission Reductions from Policies in the “Way Forward” Scenario (Emission reductions reflect adoption of these policies in isolation and are not additive.)
	Appendix: State and Scenario-Specific Estimates of Carbon Dioxide Pollution Reductions
	Notes

