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Conclusion and Policy Implications

The Energy Institute’s Index of U.S. Energy Security  
Risk measures what always seemed self-evident—
policies matter. With this new Index, we have a much 
better idea of the degree to which they matter.

Looking ahead, the outlook for U.S. energy security 
is not bright, with decades of risks comparable to 
those experienced in 1980 and 1981 and again in 
2008. When realized, these risks exacted a heavy 
toll in geopolitical, economic, and human terms. The 
prospect of extended periods of comparable risk in 
the future is unsettling.

This is not to say that future energy crises are 
preordained, even if no further policies are 
implemented. Nor is it to say that implementing 
smart policies that lower the Nation’s energy 
security risks will guarantee that future crises are 
avoided. The real choice is hoping for the best or 
taking action that limits our exposure so that when 
crises do occur—as they inevitably will—they will be 
less disruptive to our economy and security.

The Index also shows that energy insecurity anywhere 
can create energy insecurity everywhere. In a 
constantly changing world, the types of the risks to 
our energy security also are constantly changing, often 
in unpredictable ways. The fall of the Shah of Iran, the 
collapse of the Soviet Union, the rising economic might 
of China, India, and other emerging economies have 
all affected U.S. vulnerability and its ability to make 
changes unilaterally. What is important, therefore, is 
that the Nation’s energy systems have the resilience 
needed to weather the crises of the future.

One need only look at EIA’s forecast of future crude 
oil prices for an example. It shows a smooth run-
up in prices out to 2030. How does that match up 
with experience? Not very well. As the Oil Price 
Volatility metric shows, general trends in oil prices, 
either up or down, often are punctuated by periods 
of severe volatility. It is a safe bet that sharp spikes 

and dips in crude oil prices will occur again, though 
it is not possible to predict these episodes with any 
confi dence. Nevertheless, sound policies can be 
designed to limit the impacts of such shocks when 
they do occur.

And this begs the question: What types of policies 
will lead to a more secure energy future?

The methodology used to develop the Index provides 
a powerful tool to evaluate the effect of alternative 
policies by quantifying energy security impacts. 
Certain policies may result in outcomes that clearly 
affect the reliability, affordability, and cleanliness of 
our energy supplies, and therefore have unambiguous 
benefi cial or detrimental impacts on energy security. 
Other policies may have a more mixed, nuanced, or 
even countervailing sets of effects.

Still other policies can have unintended effects that 
may not make themselves apparent for years or 
even decades. From the vantage point of the 1960s, 
who could have foreseen how encouraging oil-fi red 
electricity generation to reduce the health impacts 
of air pollution would make the U.S. more vulnerable 
to energy shocks? Could anyone have predicted how 
the evolution of natural gas policy over the 1970s 
and 1980s would lead to the overbuild of natural gas 
generating capacity in the late 1990s and early 2000s?
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The methodology developed here provides a useful 
tool in identifying and quantifying the sometimes 
diffi cult tradeoffs among competing priorities and 
goals. Besides providing a historical look at U.S. 
energy security, the Index is an analytical tool can be 
employed in at least three ways.

First, the Index can be used to track energy security 
over time. Annual updates to the Index using the 
most up-to-date data can show whether U.S. energy 
security is trending better or worse. Had this Index 
been available in the past, the warning signs of 
impending threats to our energy security would have 
been unmistakable. For example, the Index shows 
clearly the shift towards increasing energy security 
risks that occurred in the mid-1990s, but at the time, 
the increasing risks to our energy security were not 
generally recognized. With the Energy Institute’s 
Index—and the luxury of hindsight—this shift is easy 
to spot, and using the Index, similar shifts either up or 
down can be better spotted in the future.

Second, the Index can be used to assess the potential 
effects of new policies on U.S. energy security. 
Although current projections do not bode well for U.S. 
energy security, different policies can lead to much 
different futures. While the Energy Institute’s Index is 

not a model, it can use model output to project future 
energy security under different policy and regulatory 
scenarios.

Third, various analytical and statistical techniques can 
help identify from among the 37 individual energy 
security metrics used to create the Index those that 
have had or are likely to have the greatest impact on 
energy security risks and thus provide insights on 
where policies should be focused.

The Index presented here is not the last word on 
measuring our energy security. The Energy Institute will 
continue its efforts to revise and improve its metrics, 
and it welcomes a constructive and active dialogue.

In addition to the annual series on energy security in 
the United States (of which this report is the inaugural 
edition), the Energy Institute anticipates issuing 
periodically special reports that explore the energy 
security impacts of major proposals on energy, 
economic, and environmental policies. By developing 
a transparent and objective means for measuring the 
once elusive concept of energy security, the Energy 
Institute is working to ensure that energy security 
considerations are more directly incorporated into the 
policy debates.
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Appendix: Methodology Used to Develop the 

Index of U.S. Energy Security

The Energy Institute’s ultimate goal in developing the 
Index of U.S. Energy Security Risk was to use available 
data and forecasts to develop the metrics that collectively 
describe the geopolitical, economic, reliability, and 
environmental risks that in turn combine to measure the 
risk to overall U.S. energy security in a single Index.

Boiling down something as multifaceted as U.S. 
energy security into a single number posed a 
signifi cant challenge. The Index was built from a 
foundation of just over three dozen individual metrics 
measuring energy security in a variety of aspects. The 
Index uses historical and forecast data covering the 
period 1970, before the time when energy security 
fi rst became a large concern with the American 
public, to 2030 using “business-as-usual” forecasts 
from the Energy Information Administration (EIA).

The process used to develop the Index is described 
below, and it is represented schematically in fi gure A-1.

Selecting and Developing the Metrics

Before selecting the measures, the fi rst task was to 
establish some criteria that would ensure the data 
used possessed several important characteristics. 
The data for each metric had to be:

• Sensible—The data had to relate to common-
sense expectations.

• Credible—The data source had to be well-
recognized and authoritative.

• Accessible—The data had to be readily and 
publicly available.

• Transparent—Data derivations and manipulations 
had to be clear.

• Complete—The data record had to extend 
back in history for a reasonable amount of time, 
preferably back to 1970.

• Prospective—The historical data had to dovetail 
cleanly with forecast data that extends 20 years 
into the future, where these are available.

• Updatable—The historical data had to be 
revised each year, with a new historical year 
added and new forecast outlooks prepared.

In many cases, data from government agencies—
primarily the EIA, Department of Commerce, and 
Department of Transportation—were tapped, but 
this was not always possible, especially for certain 
types of data extending back to the 1970s and 1980s. 
Where historical data from government sources 
were not available, other widely used and respected 
sources were employed.

The metrics selected were organized around nine 
broad types of metrics that represent and balance 
some key and often competing aspects of energy 
security. These are found in table 1-A.

Using these categories as guides, 37 individual 
metrics were selected and developed covering a 
wide range of energy supplies, energy end-uses, 
operations, and environmental emissions, as shown 
in table A-2.16 Anywhere from three to six metrics 
were selected for each metric category.

The Energy Institute’s Index of U.S. Energy Security 
Risk and the various metrics that support it are 
designed to convey the notion of risk, in which a 
lower Index number equates to a lower risk to 
energy security and a higher Index number relates 
to a higher risk. This notion of risk is conceptually 
different from the notion of outcome. Periods of 
high risk do not necessarily lead to bad outcomes 

16 More detailed information on the metrics we selected, including charts, 
is found in the companion report, Index of U.S. Energy Security Metrics 
and Data Tables, which is available on our web page.
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Table A-1. Categories of Energy Security Metrics

Metric Category General Description of the Metrics

1. Global Fuels Measure the reliability and diversity of global reserves and supplies of oil, 
natural gas, and coal. Higher reliability and diversity mean a lower risk to 
energy security.

2. Fuel Imports Measure the exposure of the U.S. economy to unreliable and 
concentrated supplies of oil and natural gas and import costs (not 
necessarily related to the amount of imports). Higher reliability and 
diversity and lower costs mean a lower risk to energy security.

3. Energy Expenditures Measure the magnitude of energy costs to the U.S. economy and the 
exposure of consumers to price shocks. Lower costs and exposure 
mean a lower risk to energy security.

4. Price & Market Volatility Measure the susceptibility of the U.S. economy and consumers to large 
swings in energy prices. Lower volatility means a lower risk to energy 
security.

5. Energy Use Intensity Measure energy use in relation to economic output and energy 
effi ciency. Lower energy use by industry to produce goods and services 
and by commercial and residential consumers mean a lower risk to 
energy security.

6. Electric Power Sector Measure the diversity and reliability of electricity generating capacity. 
Higher diversity and reliability mean a lower risk to energy security.

7. Transportation Sector Measure effi ciency of the auto fl eet and diversity of fuels. Higher 
effi ciency and diversity mean a lower risk to energy security.

8. Environmental Measure the exposure of the U.S. economy to national and international 
greenhouse gas emission reduction mandates. Lower emissions of 
carbon dioxide from energy mean a lower risk to energy security.

9. Research & Development Measure the prospects for new advanced energy technologies and 
development of intellectual capital. Higher R&D investments and 
technical graduates mean a lower risk to energy security.

just as periods of low risk do not necessarily lead to 
good outcomes.

More often than was preferred, the available historical 
data measured what actually happened, not what 
might have happened. In other words, much of the 
available data measure history, not risk.

In choosing which metrics to use, it was necessary 
to strike a balance between the desired “ideal” 
measure and the available measure. Where data for 

the preferred metric existed, they were used, but in 
many cases, proxies for the risks that could not be 
measured directly had to be developed.

Several of the metrics use similar data in different 
ways and many of these related metrics rise and fall 
at the same times in the historic record, a situation 
that could introduce a bias in the Index. However, it 
is important to note that seemingly related metrics 
can often diverge at some point in the historical 
record and/or future. Furthermore, a procedure 
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for weighting each metric avoided giving undue 
infl uence in the overall Index to metrics that on the 
surface appear similar.

Because the metrics are measured in many different 
units, it was necessary to transform them into 
comparable “building blocks” that could be assembled 
into the composite Geopolitical, Economic, Reliability, 
and Environmental Sub-Indexes and, ultimately, a 
single comprehensive Index of U.S. Energy Security 
Risk. To achieve this, the 1970 to 2030 time series for 
each metric was normalized into an index by setting 
the value for the year 1980 at 100 and setting the 
values for all other years in proportional relation to 
1980 value, either higher or lower so that the trend 
lines remains the same. This normalizing procedure 
simply places all the metrics into a common unit 
that it preserves the trend as well as the relative 
movement up or down of each metric over time.

Setting each individual metric so that 1980 equals 
100 also means that the Geopolitical, Economic, 
Reliability, and Environmental Sub-Indexes as well 
as the overall Index built from them will have a 1980 
value of 100. The year 1980 was selected because 
an initial analysis of the metrics suggested that 
it refl ected the worst year overall for U.S. energy 
security since 1970.17

With some metrics, additional transformations were 
needed beyond this normalization procedure. The 
Index is designed so that a lower value represents 
an improvement in energy security while a higher 
value represents deterioration in energy security. This 
makes sense because for most of the metrics used, 
a declining trend is better for U.S. energy security 
than a rising trend. There are, however, some metrics 
where a rising trend signals a declining risk. When 
creating the normalized index for these metrics, 

17  This does not mean that 1980 necessarily represents the worst year 
for each individual metric or even for the Geopolitical, Economic, 
Reliability, and Environmental Sub-Indexes. Some metrics display 
higher (worse) values in years other than 1980, but in the composite 
Index for the United State, these are offset by lowers values for other 
metrics leading to an overall score of 100, the highest in the record for 
the composite Index.

various techniques were used to invert or “fl ip” the 
metric so that its index value moves in the opposite 
direction of its measured value, that is, increases 
became decreases and vice versa.18 Additionally, 
some of the metrics required further transformations 
to refl ect non-linearities in the scale.19

EIA’s Annual Energy Outlook 2009 (AEO 2009) was 
the primary source for metric forecasts out to 2030. 
AEO 2009 projections, however, are not available for 
all of our metrics. In these cases, a neutral assumption 
was adopted and the last year of available data was 
extended over the forecast period.20

All of these data transformations are discussed in 
detail in the documentation material available on the 
Energy Institute’s web site.

Using the Metrics to Create Four Sub-

Indexes of Energy Security Risk

Within the broad framework of energy security, four areas 
of concern were identifi ed: (1) geopolitical; (2) economic; 
(3) reliability; and (4) environmental. While there are 
no “bright lines” delineating these categories, they 
nonetheless provided a reasonable framework around 
which to develop Sub-Indexes that when combined 
create the overall Index of U.S. Energy Security Risk.

• Geopolitical: Petroleum is a globally-traded 
commodity with a supply that is concentrated in 
a relative handful of countries. Natural gas also is 
increasingly becoming a globally-traded commodity, 
and it too is fairly well concentrated, with about 70 
percent of proven reserves located in the Middle 
East, Russia, and other former Soviet Union states. 
Trade in coal is more regional, but as China, India, 
and other large economies expand, it also may 

18 For example, while a decline in energy use per unit of economic 
output would decrease energy security risks, a decline in energy R&D 
expenditures would increase risks.

19 For example, in cases where movement of a metric above or below 
a specifi c range of values does not change the risk in any meaningful 
way. 

20 Similarly, on those few occasions where data for the metric did not 
extend all the way back to 1970, the last year of available data was 
“back cast” to 1970.
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become a more international commodity. For both 
oil and gas, several of the top reserve-owning 
countries have uncertain political stability and are 
at best reluctant business partners with the United 
States. Dependence upon these fuel sources—
for both the United States and the rest of the 
world—poses political and military risks. Because 
international disputes can quickly turn into energy 
problems, and vice versa, energy necessarily 
occupies a consequential role in U.S. foreign policy.

• Economic:  With a large part of U.S. national 
income being spent on energy, price volatility and 
high prices can have large negative national impacts 
that crimp family budgets and idle factories. Over 
the longer-term, high energy prices can diminish 
our national wealth and provoke energy-intensive 
industries to migrate to other countries. Since 
much of U.S. petroleum consumption is supplied 
by imports, the Nation’s trade balance is affected by 
hundreds of billions of dollars each year. 

• Reliability: Disruptions to energy supplies—
whether natural or man-made, accidental or 
deliberate—entail high costs. Long-distance 
supply chains, including tankers and pipelines, are 
vulnerable to accidents and sabotage. Oil and gas 
fi elds located in weather-sensitive areas can be 
knocked out of service. Inadequate and outdated 
electrical grids can overload and fail. Lack of 
adequate electricity generation or refi nery capacity 
can cause shortages and outages. These reliability 
considerations, in turn, have economic and even 
geopolitical consequences.

• Environmental: Fossil fuels—coal, oil, and gas—
dominate the U.S. energy system. Combusting 
these fuels releases carbon dioxide, and these 
emissions comprise about four-fi fths of total gross 
U.S. greenhouse gas emissions. Climate change poses 
risks related both to the actual impacts of climate 
change and to the economic and energy market 
impacts of taking actions to reduce GHG emissions. 
These risks and uncertainties are appropriately 
included as part of an assessment of energy security.

Each of the 37 metrics listed in table A-2 contributes 
in different ways and in varying degrees to four Sub-
Indexes and the overall Index. It is also clear that some 
metrics have a comparatively larger infl uence on 
geopolitical, economic, reliability, and environmental 
concerns than do others.

In determining the metrics that should be selected 
to build the Geopolitical, Economic, Reliability, and 
Environmental Sub-Indexes, the relevance of each 
metric to each of the four Sub-Indexes had to be 
established as well as the weight each metric should 
be accorded. In general, the aim was to develop a set 
of weightings that refl ected not only each metric’s 
intrinsic characteristics, but also provided a balance 
across sectors and within groups of metrics.21

The weightings were applied as fi xed values that 
remain unchanged over the 1970 to 2030 period. 
Both analysis and expert judgment were relied on 
in setting the appropriate weights. Those metrics 
considered of greater importance within a Sub-
Index were given a greater weighting than those 
considered of lesser importance. It is also important 
to note that the importance of an individual metrics 
can differ across different Sub-Index categories, so 
when the same metric is used in two or more Sub-
Indexes, its weighting might be different in one Sub-
Index compared to another.

To arrive at the Sub-Indexes, the weightings were 
applied to each metric within each of the four areas 
to calculate essentially a weighted average of all the 
metrics selected for that group. The resulting weighted 
average is the energy security Sub-Index number.

As with the individual metric indexes, a lower Sub-
Index number indicates a lower risk to U.S. energy 
security, a higher number a greater risk. Since each 
of the individual metrics has been normalized to a 
scale where its value for the year 1980 equals 100, all 

21 Information on the weighting assigned each metric for each of the 
Sub-Indexes can be found in the companion report, Index of U.S. 
Energy Security Risk: Metrics and Data Tables, available on the Energy 
Institute’s web site at www.energyxxi.org.
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four Sub-Indexes also have a value for the year 1980 
equaling 100. 

Using the Four Sub-Indexes to Create an 

Index of U.S. Energy Security

The fi nal step was to merge the four Sub-Indexes into 
an overall annual Index of U.S. Energy Security Risk 
for each year from 1970 to 2030. To do this, the input 
share of each of the four Sub-Indexes to the fi nal overall 
Index was weighted and apportioned as follows:

• Geopolitical 30%
• Economic  30%
• Reliability  20%
• Environmental 20%

These values were used to arrive at a weighted average of 
the four Sub-Indexes.22 The resulting number represents 
the overall Index of U.S. Energy Security Risk.

22 To arrive at the Index, each Sub-Index was multiplied by its percentage 
weighting, and the products of these calculations were added together.

As with the weightings applied to the individual 
metrics in the Sub-Indexes, these weightings are 
unchanged over the entire 60-year period the Index 
covers. The weightings used to create the Energy 
Institute’s Index are intended to give substantial 
weight to each of the four Sub-Indexes but to give 
slightly more weight to the geopolitical and economic 
risks that, for good reason, tend to dominate much of 
the public debate on energy security.

Like the individual metric indexes and the four Sub-
Indexes, the year 1980 is set at 100. Although at 100, 
1980 represents the worst year in historical record, 
this level is not a cap—the scale is open-ended. 
Whether future values approach or exceed this high 
point will be determined in large part by developments 
in U.S. policy, international politics, energy markets, 
technology, and many other factors.
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Table A-2. Metrics Used to Create Index of U.S. Energy Security Risk

Metric by Classifi cation Defi nition Importance

Use in Sub-Indexes:
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1. Security of World 

Oil Reserves

Global proved oil reserves 
weighted by each country’s 
relative Freedom Index 
and by an index of global 
diversity of oil reserves.

Indicates risk attached to the 
average barrel of global crude 
oil reserves. As a measure 
of reserves, it largely refl ects 
longer-term concerns.

✔ ✔ ✔

2. Security of World 

Oil Production

Global oil production 
weighted by each country’s 
relative Freedom Index 
and by an index of global 
diversity of oil production.

Indicates the level of risk 
attached to the average barrel of 
crude oil production globally.

✔ ✔ ✔

3. Security of World 

Natural Gas 

Reserves

Global proved natural gas 
reserves weighted by each 
country’s relative Freedom 
Index and by an index 
of global diversity of gas 
reserves.

Indicates the risk attached to 
the average cubic foot of natural 
gas reserves globally. As a 
measure of reserves, it largely 
refl ects longer-term concerns.

✔ ✔ ✔ ✔

4. Security of World 

Natural Gas 

Production

Global natural gas 
production weighted by 
each country’s Freedom 
Index and by global 
diversity of gas production.

Indicates the level of risk 
attached to the average cubic 
foot of natural gas production 
globally.

✔ ✔ ✔ ✔

5. Security of World 

Coal Reserves

Global proved coal 
reserves weighted by each 
country’s relative Freedom 
Index and by an index of 
global diversity of coal 
reserves.

Indicates the risk attached 
to the average ton of coal 
reserves globally. As a measure 
of reserves, it largely refl ects 
longer-term concerns.

✔ ✔

6. Security of World 

Coal Production

Global coal production 
weighted by each 
country’s relative Freedom 
Index and by an index of 
global diversity of coal 
production.

Indicates the level of risk 
attached to the average ton of 
coal production globally.

✔ ✔

Global Fuel Metrics
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Table A-2. Metrics Used to Create Index of U.S. Energy Security Risk

Metric by Classifi cation Defi nition Importance

Use in Sub-Indexes:
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7. Security of 

World Petroleum 

Imports

Net petroleum imports as 
a percentage of total U.S. 
petroleum supply, adjusted 
to refl ect the Freedom 
Index of non-U.S. petroleum 
producers and the diversity 
across non-U.S. producing 
countries.

Indicates the degree to which 
changes in import levels expose 
the U.S. to potentially unreliable 
and/or concentrated supplies of 
crude and refi ned petroleum.

✔ ✔ ✔

8. Security of 

World Natural 

Gas Imports

Net natural gas imports 
as a percentage of total 
U.S. natural gas supply, 
risk-adjusted to refl ect the 
Freedom Index of non-U.S. 
natural gas producers and 
the diversity across non-U.S. 
producing countries.

Indicates the degree to which 
changes in import levels expose 
the U.S. to potentially unreliable 
and/or concentrated supplies of 
natural gas.

✔ ✔ ✔

9. Oil & Natural 

Gas Import 

Expenditures

Value of net imports of crude 
oil, petroleum products, and 
natural gas, in billions of real 
(2000) dollars.

Indicates lost domestic 
economic investment and 
opportunity, and magnitude of 
revenues received by foreign 
suppliers.

✔ ✔

10. Oil & Natural 

Gas Import 

Expenditures 

per GDP

Value of net imports of crude 
oil, petroleum products, and 
natural gas, as a percentage 
of GDP.

Indicates the susceptibility of 
the U.S. economy to imported 
oil and gas price shocks

✔

Fuel Import Metrics
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Table A-2. Metrics Used to Create Index of U.S. Energy Security Risk

Metric by Classifi cation Defi nition Importance

Use in Sub-Indexes:
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11. Energy 

Expenditures 

per GDP

Total real (2000) dollar cost 
of energy consumed per 
$1,000 of GDP per year.

Indicates the magnitude 
of energy costs in the U.S. 
economy to energy price shocks, 
and exposure to price changes.

✔ ✔

12. Energy 

Expenditures 

per Household

Total real dollar cost of 
the energy consumed per 
household, per year.

Indicates the importance of 
energy in household budgets 
and the susceptibility of U.S. 
households to energy price 
shocks.

✔

13. Retail 

Electricity 

Prices

Average electricity costs in 
the U.S. in real (2000) cents 
per kWh.

Indicates the availability of low-
cost, reliable forms of power 
generation.

✔

14. Crude Oil Prices Real cost per barrel (in 2000 
dollars) of crude oil, landed 
in the U.S.

Indicates the susceptibility of 
the U.S. economy to high prices 
for petroleum, which supplies 
a signifi cant portion of U.S. 
energy demand.

✔ ✔ ✔

15. Crude Oil Price 

Volatility

Annual change in crude 
oil prices, averaged over a 
three-year period.

Indicates the susceptibility of the 
U.S. economy to large swings 
in the price of petroleum, which 
supplies a signifi cant portion U.S. 
energy demand.

✔ ✔ ✔

16. Energy 

Expenditure 

Volatility

Average annual change in 
U.S. energy expenditures 
per $1,000 of GDP.

Indicates the susceptibility 
of the U.S. economy to large 
swings in expenditures for all 
forms of energy.

✔ ✔ ✔

17. World Oil 

Refi nery 

Utilization

Average percent utilization 
of global petroleum refi nery 
capacity.

Indicates the likelihood of 
higher prices at high capacity 
utilization, and higher risk 
of supply limitations during 
refi nery outages or disruptions.

✔ ✔

18. Petroleum Stock 

Levels

Average days supply of 
petroleum stocks, including 
SPR, non-SPR crude, and 
petroleum products.

Indicates vulnerability of the 
U.S. to a supply disruption 
based on the quantity of oil 
stocks that are available to be 
drawn down.

✔ ✔

Price & Market Volatility Metrics

Energy Expenditure Metrics
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Table A-2. Metrics Used to Create Index of U.S. Energy Security Risk

Metric by Classifi cation Defi nition Importance

Use in Sub-Indexes:
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19. Energy 

Consumption 

per Capita

Million British thermal units 
(Btu) consumed per person 
per year.

Indicates changes in both 
energy intensity and in per-
capita GDP.

✔ ✔ ✔

20. Energy Intensity Million Btu of primary 
energy used in the U.S. 
economy per $1,000 of GDP.

Indicates the importance of 
energy as a component of 
economic growth.

✔ ✔ ✔

21. Petroleum 

Intensity

Million Btu of petroleum 
consumed per real (2000) 
GDP.

Indicates the importance of 
petroleum as a component of 
economic growth.

✔ ✔ ✔

22. Household 

Energy 

Effi ciency

Million Btu of total 
Residential energy 
consumed per household.

Indicates the degree to which 
households use energy 
effi ciently.

✔ ✔

23. Commercial 

Energy 

Effi ciency

Million Btu of total 
Commercial energy 
consumed per 1,000 square 
feet of commercial fl oor 
space.

Indicates the degree to which 
the commercial enterprises use 
energy effi ciently.

✔ ✔

24. Industrial 

Energy 

Effi ciency

Trillion Btu of total Industrial 
energy consumed per unit 
of Industrial Production (IP) 
Index.

Indicates the degree to which 
industrial enterprises use 
energy effi ciently.

✔ ✔

Energy Use Intensity Metrics
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25. Electricity 

Capacity 

Diversity

Market share concentration 
index (HHI) of the primary 
categories of electric 
power generating capacity, 
adjusted for availability.

Indicates the fl exibility of the 
power sector and its ability 
to dispatch electricity from a 
diverse range of sources.

✔ ✔

26. Electricity 

Capacity 

Margins

Unused available capability 
in the U.S. electric power 
system at peak load, as a 
percentage of total peak 
capability.

Indicates the ability of the 
power sector to respond to the 
disruption or temporary loss 
of some production capacity 
without an uneconomic 
overhang of excess capacity.

✔ ✔

27. Electricity 

Transmission 

Line Mileage

Circuit-miles of transmission 
lines per gigawatt of peak 
demand.

Indicates the integration of 
the transmission system and 
its ability to meet increasing 
demand.

✔ ✔ ✔

28. Passenger Car 

Average MPG

Average mpg of passenger 
cars.

Indicates the degree to which 
the typical light vehicle uses 
energy effi ciently (gasoline 
consumption accounts for 
about 17% of total U.S. energy 
demand).

✔ ✔ ✔

29. Transportation 

Vehicle Miles 

Traveled per 

GDP

Vehicle-miles traveled (VMT) 
per $1,000 of GDP.

Indicates the importance of 
travel as a component of the 
economy.

✔ ✔ ✔

30. Transportation 

Non-Petroleum 

Fuel Use

Non-petroleum fuels as a 
percentage of total U.S. 
transportation energy 
consumption.

Indicates the diversity and 
fl exibility of the fuel mix for 
transportation.

✔ ✔ ✔

Transportation Sector Metrics

Electric Power Sector Metrics
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31. Energy-Related 

Carbon Dioxide 

Emissions

Total U.S. energy-related 
CO2 emissions, in million 
metric tons.

Indicates the exposure of the 
U.S. economy to domestic 
and international emissions 
reduction mandates.

✔ ✔ ✔

32. Energy-Related 

Carbon Dioxide 

Emissions per 

Capita

Metric tons of CO2 
emissions (energy-related), 
per capita.

Indicates the joint effect of the 
amount of energy we use per 
capita, and the carbon intensity 
of that energy use.

✔

33. Energy-Related 

Carbon Dioxide 

Emissions 

Intensity

Metric tons of CO2 per 
$1,000 of real (2000) GDP.

Indicates the importance 
of carbon-based fuels as a 
component of the economy.

✔ ✔

34. Non-CO
2
 

Emitting Share 

of Electricity 

Generation

Percentage of total 
electric power generation 
contributed by renewables, 
hydroelectric, nuclear and 
fossil-fi red plants operating 
with carbon capture and 
storage technology.

In dicates the degree to which 
the power sector is employing 
non-CO2 emitting generation.

✔ ✔

35. Industrial 

Energy R&D 

Expenditures

Dollars of industrial energy-
related R&D (non-Federal) 
per $1,000 of GDP.

Indicates private industry 
engagement in improving 
performance and enabling new 
technological breakthroughs.

✔ ✔

36. Federal Energy 

& Science R&D 

Expenditures

Dollars of federal energy and 
science R&D per $1,000 of 
GDP.

Indicates prospects for new 
scientifi c and technological 
breakthroughs through 
federally-supported public-
private research.

✔ ✔ ✔ ✔

37. Science & 

Engineering 

Degrees

Number of science and 
engineering degrees per 
billion dollars of real (2000) 
GDP.

Indicates the degree to 
which human capital in high-
tech science, technology, 
engineering, and mathematics 
fi elds will be available to the 
economy.

✔ ✔ ✔ ✔

.

Research & Development  Metrics

Environmental Metrics
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Acronyms

AEO ....................Annual Energy Outlook

AFV .....................alternative-fuel vehicle

ARRA ..................American Reinvestment and Recovery Act

CAFE ...................Corporate Average Fuel Economy

DOE ....................Department of Energy

DOI .....................Department of the Interior

EIA ......................Energy Information Administration

EISA ....................Energy Independence and Security Act

EPCA ..................Energy Policy and Conservation Act

EPAct ..................Energy Policy Act

ERDA ..................Energy Research and Development Administration

FEA .....................Federal Energy Administration

FUA .....................Power Plant and Industrial Fuels Use Act

GDP ....................gross domestic product

IEA ...................... International Energy Agency

MMbbl ................million barrels

MMbbl/d .............million barrels per day

mpg ....................miles per gallon

MTBE ..................methyl tertiary butyl ether

NGPA ..................Natural Gas Policy Act

NGWDA ..............Natural Gas Wellhead Decontrol Act

OCS ....................Outer Continental Shelf

OAPEC ................Organization of Arab Petroleum Exporting Countries

OPEC ..................Organization of Petroleum Exporting Countries

R&D .................... research and development

SPR .....................Strategic Petroleum Reserve

TAP .....................Trans-Alaska Pipeline Authorization Act

UN ......................United Nations

UNFCCC .............United Nations Framework Convention on Climate Change

VMT ....................vehicle-miles traveled
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