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Opening Thoughts

• More energy but less carbon – we need both
• Electrons and molecules – not OR but AND
• The developed, and the developing, world are different
• And tradeoffs.  It’s all about tradeoffs to make progress



• Affordability
• Reliability
• Security
• Sustainability
• Accessibility
• Energy Poverty
• Decarbonization/net zero 
• Agendas

Tradeoffs between what

















Policies Matter

Generation Mix and Various Economic and Policy 
Drivers Since 1949, Including Diversity Index
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Source: USDOE Staff Report to the Secretary on Electricity Markets and Reliability Figure 4.16 August 2017
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Net Generation Capacity Additions and Retirements

USDOE Staff Report on Electricity Markets and Reliability August 2017 Figure 3.2
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history    projections
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history   projections

0

100

200

300

400

500

600

700

2010 2020 2030 2040 2050

history   projections

Asia 

Middle East

Africa

Americas

Europe and

Eurasia

Americas

Asia

Europe









Stanford Natural Gas Initiative -  
2017 Energy Poverty Symposium
Todd Moss



Stanford Natural Gas 
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Stanford Natural Gas 
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2017 Energy Poverty 
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Stanford Natural Gas Initiative -  
2017 Energy Poverty Symposium
James Rockall WLPGA

The Value of, and the Need for, 
Cleaner Thermal Fuels





Developing a New Generation of Resources
Unconventional 

fuels 
Longer, Hotter, 

Harsher
Asset Optimization

Deeper 
Environments

Data-driven
services

Water
reuse

Producing these new resources the Right Way

Better

Smarter

Safer

Faster

Cleaner

More Efficient





13 Scenario’s from
Stanford Energy Modeling Forum
Professor John Weyant                         





Today’s Toolbox

+ ++
Hybrid

Synergies

Mobility My Home

Preserving & Enhancing Options

Power Generation & Industry



It’s

All 

About

Optimizing

Components

Getting The Bigger Picture: Ball Bearings



Optimizing Any Component Can Improve 
the Entire System

Reprinted with permission from Energy Efficiency Figure, What You Need to Know About Energy (2008) by the National 
Academy of Sciences, Courtesy of the National Academies Press, Washington, D.C. 



2013 US Efficiency by Sector
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Significant Opportunities
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Global efficiency limits demand growth







Fugitive Methane Emissions

https://theenvironmentalpartnership.org/2019-annual-report/

Trade Association Efforts A Burgeoning Industry



Tomorrow’s Toolbox
• Energy storage advances (not just batteries)

• Direct Air Capture (DAC) & Carbon Dioxide Removal (CDR)

• Battery technology past Lithium Ion – solid state, flow, etc.

• Hydrogen (H2) – brown, gray, blue, green, pink, white, yellow, turquoise.  And Ammonia

• Fuel cells

• Renewable Natural Gas (RNG) & Responsibly Sourced Natural Gas (RSG)

• CCUS/CCS advancements (UCR EOR, methane pyrolysis solid carbon, etc.)

• System optimization advances – Electrification, efficiency, renewable firming, & better 
market design

• Plastic usage and regulations

• Nuclear – fusion and small scale fission

• Geothermal





Hydrogen Supply





Thank You!
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