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A simplistic view of national energy models

Purpose of models:
Inform decision-making
Inform policy

Types of models 
Projections – offer a view of the 
reality of where we are and 
projects a path forward
Predictions – often assert “doom 
and gloom” view of the future

Getting consensus on models is nearly impossible



As a nation, innovation has led to 
remarkable progress…

Safe, reliable, affordable 
and secure electric system
Criteria emissions 
dramatically reduced 
in last 4 decades

Transportation
Electricity generation

Renewable generation 
deployment on the rise

…However, we are not solving the big 
problems fast enough
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Increase U.S. energy 
capacity and reduce 

dependence on 
imported oil 

Environmental 
Challenges

Reduce environmental 
effects of human 

activity and create 
sustainable systems

A snapshot of today’s reality

U.S. Dependence 
on Imported Oil
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How can science and technology provide a 
clearer understanding of these challenges and

advance innovation to reverse the trends?

How can science and technology provide a 
clearer understanding of these challenges and

advance innovation to reverse the trends?

http://upload.wikimedia.org/wikipedia/commons/e/e9/Blank_US_Map_48states.svg


World populationWorld population
Today: 6 billion people, 1.5 billion without electricityToday: 6 billion people, 1.5 billion without electricity
2050: 9 billion people, doubling electricity customers 2050: 9 billion people, doubling electricity customers 

Global energy useGlobal energy use projected to increase 49% projected to increase 49% 
(2007(2007--2035)2035)

India and China total energy consumption projected to India and China total energy consumption projected to 
grow from 20% of worldgrow from 20% of world’’s total in 2007 to 30% in 2035s total in 2007 to 30% in 2035
The U.S. is projected to be at 5% of worldThe U.S. is projected to be at 5% of world’’s total in 2035s total in 2035

Fossil fuelsFossil fuels account for more than 80% of worldaccount for more than 80% of world’’s s 
energy supply, a trend projected to 2025energy supply, a trend projected to 2025
CoalCoal is the largest source of domestic energy in is the largest source of domestic energy in 
U.S., China and IndiaU.S., China and India——these nations account for these nations account for 
88% of projected net increase in coal consumption88% of projected net increase in coal consumption



Aligning elements of change
Innovation can lead to outcomes

Capital

PolicyTechnology

Markets
Public/Private 
Partnerships

Price and performance 
targets for new 
technology should be 
driven by the market 
opportunity they create

Strategic linkages with 
academic and industry 

partners accelerates rate 
and scale of discovery 

and deployment

Research productivity will be enhanced 
by moving beyond incremental advancements 

in what we know, to the new thing we need to know



Presented by Sen. Jeff Bingaman to AAAS energy summit





Unaligned time cycles are part of the challenge 
We need to focus on outcomes



Models will remain an important part of 
shaping our energy future

Resources and impacts of generation
Real-time view of production and conversion of energy—
and it’s environmental impacts has greatly improved
We know emission sources and rates
Coupling the view of resources with the view of impacts can 
lead to better decision regarding technology, capital and 
policy 

Grid modeling
Creating a view of the built infrastructure that incorporates 
dynamic, real-time data—a capability that didn’t exist a 
decade ago 
Provides understanding of dynamic operation of grid—both 
supply and demand 
Can be used to explore “what ifs” and improve 
decision making



Let’s pick our shots…
Where can we invent the future?

What innovations can revolutionize how nations with 
extensive coal reserves can meet growing energy 
demand while simultaneously reducing emissions?
What can we do to transform the existing electricity 
generation and transmission infrastructure to optimize 
the assets we have today?
How do we design the grid of the future to be amenable to 
intermittent and variable renewable generation? 
How can we use electricity and alternative fuels to 
cost-effectively meet the needs of a cleaner transportation 
sector while addressing our dependence on imported oil?
Can we use information and communication technology 
to make end use both smart and efficient?



Backup slides



Overarching Themes/Messages (slide not to 
be part of presentation)

U.S. modeling capabilities are among best in the world—
yet we’re not making the progress we need 
China is doing a good job of determining the future they 
want and driving implementation to regional and local 
levels

Taking smaller bites at the problem, but they’re approach is 
sustainable and they’re making progress

We must make directionally correct progress while 
models continue to improve and inform decisions and 
actions

Things we already measure and know—absent perfect 
models, suggest rapid progress can and must be made 
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