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Energy security: A perennial political problem
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Is it . . .
 How much oil we import?
 Who controls the energy supplies?
 How much we pay?
 Which countries get the money?
 How sustainable over the long-term?
 How vulnerable to war, weather, supply disruption, etc.?
 Do we have a trained and educated labor force to build and 

maintain energy systems?
Yes, and more! But . . .

 “Energy independence” ≠ “energy security” 
And it’s about more than oil!

What do we mean by “energy security”?
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Many dimensions to energy security
 Time frame:

 short-term vs. long-term
 Geopolitical:

 Military vs. political
 Regional vs. country-specific

 Economic:
 National vs. international
 Absolute prices vs. volatility

 Reliability:
 Disruptions vs. chronic shortages
 Human-caused vs. natural causes

 Environmental:
 Physical vs. political/regulatory  

vulnerability
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Why an energy security index?

 How can we tell if U.S. energy security is 
getting better or worse?

 U.S. Index provides two frames of reference:

 Historical measures of energy security from 1970 
to present day (2017); and

 Forecasts of U.S. energy security (out to 2040).

 International Index provides third frame of 
reference:

 How does the U.S. compare to other countries?
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 Sensible—Data should relate to common- sense expectations
 Credible—Data sources should be well-recognized and authoritative
 Accessible—Data should be readily and publicly available.
 Transparent—Data derivations and manipulations must to be clear
 Complete—Data had to extend back in history for a reasonable amount of time, 

preferably back to 1970.
 Updatable—Historical data have to be revised each year, with a new historical year 

added and new forecast prepared
 Prospective—Historical data should dovetail cleanly with forecast data

. . . But reality sometimes falls short of the ideal
 Historical data missing, esp. in the 1970s
 Forecasts weak, and sometimes impossible
 Dovetailing of historical and forecast data series

Compromises inevitable: Don’t let the perfect be the enemy of the good!

What makes for a good metric?
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What to measure? 37 metrics in 9 categories
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U.S. energy security risks over the years
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U.S. energy security risks over the years

6 of 7 years since 
2011 show 

improving risk 
scores. Record low 
risk score in 2020? Current outlook 

suggests continued 
low level of risk
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Arab Oil “Embargo”

Iranian Hostage 
Crisis

Greater U.S output & 
efficiency; Saudi’s drive 
oil prices lower in 1990s

Natural gas and oil 
prices climb in 2000s Effects of Shale 

Revolution kick in



Energy security outlooks have been improving
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“It's tough to make predictions, especially about the future.” ― Yogi Berra 



Some oil & gas import-related risks drop to “0”
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Source: Energy Information Administration



New risks?
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Sources: BP Statistical Review of World Energy 2019; Freedom House.



 Extends U.S. Index methods to other 
countries
 Works within limitations of data availability

 29 metrics instead of 37; same metric 
groupings except R&D

 Uses historical data beginning in 1980
 Focuses on 25 large energy consuming 

economies accounting for 80% of global 
energy demand

 No forecast component
 Establishes OECD baseline for comparison 

(1980=1,000)

International Index of Energy Security Risk
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Total risk scores & rankings for 2016
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Historical rankings
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Different types of energy security challenges
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Affordable energy is a competitive advantage
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Source: International Energy Agency



1. Norway
2. Colombia
3. Gabon
4. United States
5. United Kingdom
6. Chad
7. North Korea
8. Mexico
9. Denmark
10.Burma (Myanmar)

Energy risks in perspective 
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Top 10 Countries with lowest Risk Index Score



Thank you!
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www.energyxxi.org 
www.facebook.com/globalenergyinstitute/
twitter.com/globalenergy
globalenergy@uschamber.com



Metric Weightings
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METRIC WEIGHTINGS 

Metric 
Input Weightings Overall Input 

Geopolitical Economic Reliability Environmental Weighted 
Group % 

Weighted 
Metric % 

Global Fuels Metrics 15.1  Oil Reserves 9.0     2.7 
Oil Production 7.0 5.0 6.0   4.8 
Natural Gas Reserves 6.0   2.0  2.2 
Natural Gas 
Production 5.0 2.0 3.0 2.0  3.1 

Coal Reserves 4.0     1.2 
Coal Production 2.0 1.0 1.0   1.1 

Fuel Import Metrics 11.8  Petroleum Imports 8.0  9.0   4.2 
Natural Gas Imports 3.0  2.0   1.3 
O&G Import 
Expenditures 6.0 6.0    3.6 

O&G Import 
Expenditures/GDP  9.0    2.7 

Energy Expenditure Metrics 18.3  Expenditures/GDP 5.0 7.0    3.6 
Expenditures/Househo
ld  9.0    2.7 

Retail Electricity Price  10.0    3.0 
Crude Oil Price 13.0 13.0 6.0   9.0 

Price & Market Volatility Metrics 12.6  Crude Oil Price 
Volatility 5.0 3.0 10.0   4.4 

Energy Expenditure 
Volatility  5.0 14.0   4.3 

World Oil Refinery 
Utilization 3.0  6.0   2.1 

Petroleum Stock Levels 2.0  6.0   1.8 
 


		METRIC WEIGHTINGS



		Metric

		Input Weightings

		Overall Input



		

		Geopolitical

		Economic

		Reliability

		Environmental

		Weighted Group %

		Weighted Metric %



		Global Fuels Metrics

		15.1

		



		Oil Reserves

		9.0

		

		

		

		

		2.7



		Oil Production

		7.0

		5.0

		6.0

		

		

		4.8



		Natural Gas Reserves

		6.0

		

		

		2.0

		

		2.2



		Natural Gas Production

		5.0

		2.0

		3.0

		2.0

		

		3.1



		Coal Reserves

		4.0

		

		

		

		

		1.2



		Coal Production

		2.0

		1.0

		1.0

		

		

		1.1



		Fuel Import Metrics

		11.8

		



		Petroleum Imports

		8.0

		

		9.0

		

		

		4.2



		Natural Gas Imports

		3.0

		

		2.0

		

		

		1.3



		O&G Import Expenditures

		6.0

		6.0

		

		

		

		3.6



		O&G Import Expenditures/GDP

		

		9.0

		

		

		

		2.7



		Energy Expenditure Metrics

		18.3

		



		Expenditures/GDP

		5.0

		7.0

		

		

		

		3.6



		Expenditures/Household

		

		9.0

		

		

		

		2.7



		Retail Electricity Price

		

		10.0

		

		

		

		3.0



		Crude Oil Price

		13.0

		13.0

		6.0

		

		

		9.0



		Price & Market Volatility Metrics

		12.6

		



		Crude Oil Price Volatility

		5.0

		3.0

		10.0

		

		

		4.4



		Energy Expenditure Volatility

		

		5.0

		14.0

		

		

		4.3



		World Oil Refinery Utilization

		3.0

		

		6.0

		

		

		2.1



		Petroleum Stock Levels

		2.0

		

		6.0

		

		

		1.8









Metric Weightings
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METRIC WEIGHTINGS (con’t) 
Metric Input Weightings Overall Input 

 Geopolitical Economic Reliability Environmental Weighted 
Group % 

Weighted 
Metric % 

Energy Use   
Energy Intensity  4.0  10.0  3.2 
Petroleum Intensity 8.0 3.0  6.0  4.5 
Household EE  3.0  4.0  1.7 
Commercial EE  3.0  4.0  1.7 
Industrial EE  3.0  4.0  1.7 

Electric Power Sector Metrics 6.2  Capacity Diversity   7.0 3.0  2.0 
Capacity Margins  1.0 7.0   1.7 
Transmission Line 
Mileage  1.0 8.0 3.0  2.5 

Transportation Sector Metrics 9.8  Average MPG 3.0 4.0  12.0  4.5 
VMT/GDP 2.0 2.0  8.0  2.8 
Non-Petroleum Fuels 3.0  4.0 4.0  2.5 

Environmental Metrics 7.6  Energy-Related CO2 
Emissions 2.0   7.0  2.0 

Energy-Related CO2 
Emissions/Capita 2.0   5.0  1.6 

Energy-Related CO2 
Emissions Intensity 2.0   5.0  1.6 

Electricity non-CO2 
Generation Share   5.0 7.0  2.4 

Research and Development Metrics 3.3  
Industrial Energy R&D 
Expenditures  1.0 2.0 2.0  1.1 

Federal Energy & 
Science R&D 
Expenditures 

 1.0 2.0 2.0  1.1 

Science & Engineering 
Degrees/GDP  1.0 2.0 2.0  1.1 

   Total Weightings 100.0 100.0 100.0 100.0 100.0 100.0 
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