l I S E z \ Joint Institute for
Strategic Energy Analysis

Grand Energy Challenges:
Rethinking Our Energy Future

April 2012

Douglas Arent, Ph.D, MBA

Executive Director




I H I
O COLORADOSCHOOLOFMINES I I |

@s\\

»Ne=L

hdd o

STANFORD

UNIVERSITY

e
Uversity®

& Affiliates

: JiSEA




Moving global energy systems toward
a sustainable future through
transdisciplinary development of
objective and credible data, tools and analysis
that inform the energy dialogue
and guide energy investment and policy decisions.
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Sustainable solutions meet the needs of
the present without compromising the
ability of future generations to meet
their own needs.

1987 Brundtland Commission
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e Science, Technology & Society...
e Human & Earth System:s...

e Comprehensive Approach focused on Impacts:
A: Exploration and Leading Research
B: Understanding
C: Informing Decisions
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2010 total U.5. energy use = 98.0 quadnllion Btu
Primary energy demand by fuel Primary energy demand by sector

Electncity — Industnal
10.4%

”35”5%?35 Residential and Commercial
' 11.2%
Source. EIA, Annual Energy Outiook 2012 Early Release
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2010 Total net generation: 2010 Non-hydro renewable

4,120 billion kWh net gi_artemtinn:
{}mgf 3%955 168 billion kWh
MNuclear
19.6%
Natural gas Othe Wind: 2.3%

23.8%

Solar thermal
and PV: <0.1%

Petroleum Other biomass: 0.5%
0.9%
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All three imperatives
must be simultaneously
addressed



Social Systems

Local and Global
Environment

Economic
Prosperity
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facebook

Facebook helps you connect and share with
the people in your life.

Figure 1. Five Traffic Milestones and Three Traffic Generator Milestones by 2015 A
2015
The annual run rate of total IP traffic reaches
the zettabyte threshold

2015
Internet traffic from wirsless devices exceeds
Internet traffic from wired devices



Presenter
Presentation Notes
>70% worldwide population with phone
10^21 is a zeta byte


e The Emerging Decision Framework is not dominated by

one thing—Energy, Environment, Geopolitical Security,

Economic Prosperity; Health, IT, Culture, Business, etc--
-but by ALL simultaneously....

Architecture,
Energy Urban Design

Ecosystem
Carbon y

Health
Impacts
Smart Smart Food & “ Energy
Buildings Grid Agriculture Planning

Infrastructure Law & Mobility & Access

_ Business .
Transportation Culture, Demographics

& Social Dynamics
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but few voices of visnon.
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