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Greenhouse Gas Emissions and Climate Change 

This section describes how the Proposed Action and alternatives could affect the anticipated pace and 
extent of future changes in global climate. In this EIS, the discussion of climate change direct and 
indirect impacts focuses on impacts associated with increases in GHG emissions from the Proposed 
Action and alternatives as compared to projected GHG emissions under the No Action Alternative, 
including impacts on atmospheric CO2 concentrations, global mean surface temperature, sea level, 
precipitation, and ocean pH. 

Earth absorbs heat energy from the sun and returns most of this heat to space as terrestrial infrared 
radiation. GHGs trap heat in the lower atmosphere (the atmosphere extending from Earth’s surface to 
approximately 4 to 12 miles above the surface), absorb heat energy emitted by Earth’s surface and 
lower atmosphere, and reradiate much of it back to Earth’s surface, thereby causing warming. This 
process, known as the greenhouse effect, is responsible for maintaining surface temperatures that are 
warm enough to sustain life. Human activities, particularly fossil-fuel combustion, have been identified 
by the Intergovernmental Panel on Climate Change (IPCC) as primarily responsible for increasing the 
concentrations of GHGs in the atmosphere; this buildup of GHGs is changing Earth’s energy balance. 
Climate simulations have been used to support arguments that the warming experienced over the past 
century requires the inclusion of both natural GHGs and other climatic forcers (e.g., solar activity) as well 
as human-made climate forcers.   

Global climate change refers to long-term (i.e., multi-decadal) trends in global average surface 
temperature, precipitation, ice cover, sea level, cloud cover, sea-surface temperatures and currents, 
ocean pH, and other climatic conditions. Average surface temperatures have increased since the 
Industrial Revolution (IPCC 2013a). From 1880 to 2016, Earth’s global average surface temperature rose 
by more than 0.9°C (1.6°F) (GCRP 2017). Global mean sea level rose by about 1.0 to 1.7 millimeters per 
year from 1901 to 1990, a total of 11 to 14 centimeters (4 to 5 inches) (GCRP 2017). After 1993, global 
mean sea level rose at a faster rate of about 3 millimeters (0.12 inches) per year (GCRP 2017). 
Consequently, global mean sea level has risen by about 7 centimeters (3 inches) since 1990, and by 16 to 
21 centimeters (7 to 8 inches) since 1900 (GCRP 2017).  

Global atmospheric CO2 concentration has increased 44.6 percent from approximately 278 parts per 
million (ppm) in 1750 (IPCC 2013b) to approximately 403 ppm in 2016 (NOAA 2017a). Atmospheric 
concentrations of methane (CH4) and nitrous oxide (N2O) increased approximately 150 and 20 percent, 
respectively, over roughly the same period (IPCC 2013a). IPCC concluded, “[h]uman influence has been 
detected in warming of the atmosphere and the ocean, in changes in the global water cycle, in 
reductions in snow and ice, in global mean sea-level rise, and in changes in some climate extremes. … 
This evidence for human influence has grown since [the IPCC Working Group 1 (WG1) Fourth Assessment 
Report (AR4)]. It is extremely likely that human influence has been the dominant cause of the observed 
warming since the mid-20th century” (IPCC 2013a).  

This EIS draws primarily on panel-reviewed synthesis and assessment reports from IPCC and the U.S. 
Global Change Research Program (GCRP), supplemented with past reports from the U.S. Climate Change 
Science Program (CCSP), the National Research Council, and the Arctic Council.  
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Contribution of the U.S. Transportation Sector to U.S. and Global Carbon Dioxide 
Emissions 

Human activities that emit GHGs to the atmosphere include fossil fuel production and combustion; 
industrial processes and product use; agriculture, forestry, and other land use; and waste management. 
Emissions of CO2, CH4, and N2O account for approximately 98 percent of annual anthropogenic GHG 
emissions. Isotopic- and inventory-based studies have indicated that the rise in the global CO2 

concentration is largely a result of the release of carbon that has been stored underground through the 
combustion of fossil fuels (coal, petroleum, and natural gas) used to produce electricity, heat buildings, 
and power motor vehicles and airplanes, among other uses. 

According to the World Resources Institute Climate Analysis Indicators Tool emissions from the United 
States account for approximately 15 percent of total global CO2 emissions. EPA’s National Greenhouse 
Gas Inventory for 1990 to 2016 indicates that, in 2016, the U.S. transportation sector contributed about 
34 percent of total U.S. CO2 emissions, with passenger cars and light trucks accounting for 59 percent of 
total U.S. CO2 emissions from transportation. Therefore, approximately 20 percent of total U.S. CO2 

emissions are from passenger cars and light trucks, and these vehicles in the United States account for 
3 percent of total global CO2 emissions (based on comprehensive global CO2 emissions data available for 
2016). Figure S-3 shows the proportion of U.S. CO2 emissions attributable to the transportation sector 
and the contribution of each mode of transportation to those emissions.  

Figure S-3. Contribution of Transportation to U.S. Carbon Dioxide Emissions and Proportion 
Attributable by Mode, 2016 
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Key Findings for Climate 

The Proposed Action and alternatives would increase U.S. passenger car and light truck fuel 
consumption and CO2 emissions compared with the No Action Alternative, resulting in minor increases 
to the anticipated increases in global CO2 concentrations, temperature, precipitation, and sea level, and 
decreases in ocean pH that would otherwise occur. They could also, to a small degree, increase the 
impacts and risks of climate change. Uncertainty exists regarding the magnitude of impact on these 
climate variables, as well as to the impacts and risks of climate change. 

Estimates of GHG emissions and increases are presented for each of the action alternatives. Key climate 
effects on atmospheric CO2 concentration, global mean surface temperature, precipitation, sea level, 
and ocean pH, which result from changes in GHG emissions, are also presented for each of the action 
alternatives. These effects are gradual and increase over time. Changes to these climate variables are 
typically modeled to 2100 or longer because of the amount of time it takes to show the full extent of the 
effects of GHG emissions on the climate system.  

The impacts of the Proposed Action and alternatives on global mean surface temperature, 
precipitation, sea level, and ocean pH would be extremely small in relation to global emissions 
trajectories. This is because of the global and multi-sectoral nature of climate change. These effects 
would be small, would occur on a global scale, and would not disproportionately affect the United 
States.     

Direct and Indirect Impacts 

Greenhouse Gas Emissions 
The alternatives would have the following impacts related to GHG emissions: 
 Figure S-4 shows projected annual CO2 emissions from passenger cars and light trucks under each 

alternative. Passenger cars and light trucks are projected to emit 77,800 million metric tons of 
carbon dioxide (MMTCO2) from 2021 through 2100 under the No Action Alternative. Alternative 1 
would increase these emissions by 9 percent through 2100. Alternative 7 would increase these 
emissions by 2 percent through 2100. Emissions would be lowest under the No Action Alternative, 
while Alternatives 1 through 8 would have higher emissions than the No Action Alternative. 
Emissions increases would be highest under Alternative 1 and would decrease across the action 
alternatives (with the exception of Alternative 7, which would have lower emissions increases than 
Alternative 8 after 2027).  

 Compared with total projected CO2 emissions of 885 MMTCO2 from all passenger cars and light 
trucks under the No Action Alternative in the year 2100, the Proposed Action and alternatives are 
expected to increase CO2 emissions from passenger cars and light trucks in the year 2100 from 3 
percent under Alternative 7 to 11 percent under Alternative 1. 

 Compared with total global CO2 emissions from all sources of 4,950,865 MMTCO2 under the No 
Action Alternative from 2021 through 2100, the Proposed Action and alternatives are expected to 
increase global CO2 emissions between 0.04 (Alternative 7) and 0.15 (Alternative 1) percent by 2100.  

 The emission increases in 2025 compared with emissions under the No Action Alternative are 
approximately equivalent to the annual emissions from 3,456,000 vehicles under Alternative 8 to 
9,178,000 vehicles under Alternative 1. (A total of 280,450,000 passenger cars and light trucks 
vehicles are projected to be on the road in 2025 under the No Action Alternative.) 
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Figure S-4. Projected Annual Carbon Dioxide Emissions (MMTCO2) from All U.S. Passenger Cars and 
Light Trucks by Alternative   

 

MMTCO2 = million metric tons of carbon dioxide 

Carbon Dioxide Concentration, Global Mean Surface Temperature, Sea Level, 
Precipitation, and Ocean pH 
CO2 emissions affect the concentration of CO2 in the atmosphere, which in turn affects global 
temperature, sea level, precipitation, and ocean pH. For the analysis of direct and indirect impacts, 
NHTSA used the Global Change Assessment Model Reference scenario to represent the Reference Case 
emissions scenario (i.e., future global emissions assuming no additional climate policy):  

 Estimated CO2 concentrations in the atmosphere for 2100 would range from 789.76 parts per 
million (ppm) under Alternative 1 to approximately 789.11 ppm under the No Action Alternative, 
indicating a maximum atmospheric CO2 increase of approximately 0.65 ppm compared to the No 
Action Alternative. Atmospheric CO2 concentration under Alternative 7 would increase by 0.16 ppm 
compared with the No Action Alternative. 

 Global mean surface temperature is projected to increase by approximately 3.48°C (6.27°F) under 
the No Action Alternative by 2100. Implementing the lowest emissions alternative (Alternative 7) 
would increase this projected temperature rise by 0.001°C (0.002°F), while implementing the 
highest emissions alternative (Alternative 1) would increase projected temperature rise by 0.003°C 
(0.005°F). Figure S-5 shows the increase in projected global mean surface temperature under each 
action alternative compared with temperatures under the No Action Alternative.  

 Projected sea-level rise in 2100 ranges from a low of 76.28 centimeters (30.03 inches) under the 
No Action Alternative to a high of 76.34 centimeters (30.06 inches) under Alternative 1. Alternative 
1 would result in an increase in sea level equal to 0.06 centimeter (0.02 inch) by 2100 compared 
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with the level projected under the No Action Alternative compared to an increase under Alternative 
7 of 0.01 centimeter (0.004 inch) compared with the No Action Alternative.  

 Global mean precipitation is anticipated to increase by 5.85 percent by 2100 under the No Action 
Alternative. Under the action alternatives, this increase in precipitation would be increased further 
by less than 0.01 percent. 

 Ocean pH in 2100 is anticipated to be 8.2716 under Alternative 7, about 0.0001 less than the No 
Action Alternative. Under Alternative 1, ocean pH in 2100 would be 8.2713, or 0.0003 less than the 
No Action Alternative.  

Figure S-5. Increase in Global Mean Surface Temperature Compared with the No Action Alternative  

 

Cumulative Impacts 

The cumulative impact analysis evaluates the impact of the Proposed Action and alternatives in 
combination with other past, present, and reasonably foreseeable future actions that affect the same 
resource. The other actions that contribute to cumulative impacts can vary by resource and are defined 
independently for each resource. However, the underlying inputs, models, and assumptions of the CAFE 
model already take into account many past, present, and reasonably foreseeable future actions that 
affect U.S. transportation sector fuel use and U.S. mobile source air pollutant emissions. Therefore, the 
analysis of direct and indirect impacts of the Proposed Action and alternatives inherently incorporates 
projections about the impacts of past, present, and reasonably foreseeable future actions in order to 
develop a realistic baseline. 
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