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May 1, 2007 
New WRI analysis – “A Snapshot of U.S. Energy Options Today: 
Climate Change and Energy Security Impacts and Tradeoffs in 2025” 
 
 
Dear Climate and Energy Colleague, 
 
World Resources Institute has prepared the attached chart as background material as you review 
and consider policy options to address the issues of future U.S. energy security and greenhouse 
gas emissions levels. 
 
The chart, A Snapshot of U.S. Energy Options Today: Climate Change and Energy Security 
Impacts and Tradeoffs in 2025, compares selected energy technology options U.S. policymakers 
are considering today and the impacts these technology choices would have on our relative 
energy security and climate performance in 2025. The full methodology and background 
material is available at WRI’s website (www.wri.org/usenergyoptions).  
 
As you can see in the attached bubble chart, energy technologies in the upper right quadrant have 
a positive impact on climate change and energy security, while those in the lower left have a 
negative impact on both. Those in the other quadrants involve tradeoffs.  The size of each bubble 
represents the potential of that technology to meet future energy demand. 
 
Key take-away messages from this review: 

• Increasing fuel efficiency standards has the potential to make the biggest contribution to 
meeting our energy needs. In addition, this option has very strong positive implications 
for both energy security and climate. 

• While coal-to-liquids can make a small contribution to increase U.S. energy security in 
this timeframe, pursuing this option would have significant negative impacts to the 
climate.  Even if most of the CO2 from the conversion process is captured and stored, 
climate impacts are still negative compared to petroleum.  

• Ethanol from corn would deliver significant new energy and increase U.S. energy 
security, but would deliver relatively small benefits to the climate.  This is due to the 
high energy input required to produce and process corn – and the fact that most of this 
energy is derived from fossil fuel (in particular, coal).  Cellulosic ethanol will likely 
deliver slightly less energy than corn-based ethanol over this timeframe, but has a greater 
positive impact on climate change on a life-cycle basis. 

The options graphed here are not drawn from specific pieces of legislation, nor are they part of 
an energy forecast.  Different policy designs would lead to different placement of “bubbles” on 
the chart as well as influence the size of the bubbles themselves.  Attached is basic background 
on the chart, and in a separate file, some basic technology descriptions. For specific assumptions, 
go to www.wri.org/usenergyoptions.   

 
With best regards, 
 
Jonathan Pershing 
Director, Climate and Energy Program 

http://www.wri.org/usenergyoptions
http://www.wri.org/usenergyoptions
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Power Sector (this size corresponds to 20 billion kWh)
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This chart compares the energy security and climate 
characteristics of different energy options. Bubble size 
corresponds to energy provided or avoided in 2025. The 
reference point is the “business as usual” mix in 2025. The 
horizontal axis (energy security) includes sustainability as well as 
traditional aspects of sufficiency, reliability, and affordability. The 
vertical axis (climate characteristics) illustrates lifecycle 
greenhouse gas intensity. Bubble placements are based on 
quantitative analysis and WRI expert judgment.
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Discussion and Assumptions for U.S. Energy Options 

 
This chart illustrates the climate and security impacts of selected energy options in the United States in 2025. There are 
cyclical debates in the U.S. about how to meet future energy needs. We are currently in a period of elevated concern 
due to a combination of high and unstable oil prices, uncertain supply, geopolitical dynamics, and the growing threat 
of climate change. Sufficient, reliable and affordable energy is considered the basis of any traditional definition of 
energy security—but sustainability, geopolitical, and social acceptability issues have become increasingly important in 
recent dialogues. A country’s energy system is not secure, after all, if it consumes water supplies unsustainably, fuels 
political instability internationally, or results in strong local opposition. This chart allows for comparative analysis of 
different energy options meant to address energy security and climate change challenges. 

Explanation of Chart 
The size of each bubble represents one view of how much energy the 
option could deliver (or offset) in 2025 given a modest policy driver. 
These values are incremental to the amounts forecasted under existing 
business as usual scenarios (see figure). Sizes are based on a combination 
of existing forecasts in the literature and our largely qualitative view of 
how a moderate policy push would impact penetration of different 
options. Bubble size is measured as the amount of primary coal (power) 
or oil (transport) that would be offset by implementing each option. We 
chose coal and oil as the points of comparison for power and transport, respectively, because they are the current most 
likely options on the margin. Because energy is measured at the same upstream (primary) point of conversion, bubble 
sizes for each option can be directly compared. Table 1 lists our assumptions for each option.  
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The vertical axis illustrates climate characteristics, taking into account lifecycle greenhouse gas emissions for each 
option. The horizontal axis is a measure of the energy security characteristics of each option. While the vertical 
position of each bubble is relatively objective, horizontal placements are more subjective and open to discussion. 
Bubble location is the authors’ assessment of the energy security and climate attributes for each option. We do not 
claim these placements as the only answer. 
 
The chart is divided into four quadrants. Options in the top right quadrant have both positive climate and energy 
security characteristics. Increasing vehicle corporate average fuel economy (CAFE) standards, for example, directly 
offsets the need to import petroleum while also reducing CO2 emissions.  Options that fall in the bottom right quadrant 
have positive energy security but negative climate traits. Using coal-to-liquids (CTL) technology, for example, may 
allow reduced oil imports, but the additional CO2 emissions resulting from the conversion of coal to liquid fuel are 
approximately 85% higher than standard petroleum use (without carbon dioxide capture and sequestration, CCS). 
 
Options in the top left quadrant have positive climate but negative energy security characteristics. For example, 
expanding imports of liquefied natural gas (LNG) may expose the country to greater risks of potential imported fuel 
supply disruption, but this fuel is less carbon-intensive than the forecasted power sector mix in 2025. Finally, options 
in the bottom left quadrant, such as expanded reliance on imported oil or an effective “freeze” in actual vehicle fleet 
mileage, have both negative energy security and climate implications. 
 
Increases or decreases in CO2 from the business as usual (BAU) status quo were estimated for each option and 
included in Table 1. For the power sector, the BAU is the mix of energy sources forecasted (by U.S. DOE EIA) to 
provide this power (coal, nuclear, natural gas, etc.) in 2025. For the transport sector, the BAU is the forecasted mix of 
energy sources in this sector (mostly petroleum) in 2025. 
 
The chart represents one of many possible energy snapshots of the future and is meant to encourage discussion. It is 
not an energy forecast and does not include feedback effects. Assumptions used in sizing and locating each bubble are 
described on the following pages. 
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