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Players

Sub-national Players in Climate, 
Non-traditional Players in Energy
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$716 B

Source: EJM, 2018. 

Compiled using data from 

IEA, World Energy 

Investment 2018.
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Why?

Global Energy Investment, 2017



US Urbanization Trends

Urbanization of US population, 1950-2050

While the number of urban residents in the US 
has increased approximately 500 percent since 
1910, the number of rural residents has only 
increased by 19 percent. The southern, western, 
and coastal areas of the U.S. continue to see 
greatest population increases.,
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System Transformation? Trends, Boundary Conditions 
that Affect the Pathways and Pace

Overarching Trends in – and 
Affecting – Energy Systems

• changes in the U.S energy supply profile
• shift from resource- to technology -based 

energy systems
• digitalization, big data analytics and 

smart systems
• electrification and electricity-dependence
• demographics, urbanization, and the 

emergence of smart cities/communities; 
and

• decarbonization of the electricity sector

Boundary Conditions of Energy 
Systems

The energy industry is –

• …a multi-trillion dollar per year, highly 
capitalized, commodity business…

• …with exquisite supply chains,,,
• … and established customer bases…
• … providing essential services at all levels of 

society.

This leads to a system with considerable 
inertia, aversion to risk, extensive 
regulation, and complex politics

5
Key Questions



Policies & Programs

Focusing the Energy Innovation Portfolio on 
Breakthrough Potential



LCOE for Renewables/Gas, LCOS Renewables with Battery 
Storage ($/MWh)

Levelized Cost of Energy – Sensitivity to Fuel Prices

Source: Lazard, Levelized Cost of Energy 
Analysis, Version 4.0, 2018

Solar thermal w/storage   

Solar thin film 

Gas peaker

NGCC 

US Natural Gas/ Technology

$142-$214

$98-$181

$36-$44

$35-$81

LCOE ($/MWh)

Flow (Zn) 

Lithium 

Flow (V) 

Utility-Scale
(PV + 

Storage) $133-$222

$115-$167

$108-$140

LCOS ($/MWh)

Unsubsidized Levelized Cost of Storage

Source: Lazard, Levelized Cost of 
Storage Analysis, Version 4.0, 2018

Source: IEA 
website, 
2019



Hourly trends in solar and wind capacity factors in CA for 2017 aligned to normalized variation in hourly load 

relative to peak daily load

Over the course of a year large-scale dependence on both wind and solar will 

result in significant periods requiring very large-scale back-up options

Source: CAISO data, EFI

analysis
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Significant Challenges for Utility Scale Battery Storage



Expanded 45Q Tax Credit for Carbon Capture, 
Utilization and Storage (CCUS), AOTA

9US Natural Gas/Technology

Industry is the sector that is most 
difficult to decarbonize. Innovation  

is needed in hydrogen, carbon 
capture, storage and utilization, and 

biogas.  



Grid Modernization/Smart Communities

10

Emerging Smart Grid Applications Increasingly Depend 
on High Speed Broadband Communications*

➢ Demand Management

➢ Asset Management

➢ Distribution Automation

➢ Conservation Voltage Reduction

➢ Advanced Metering Infrastructure

➢ Distributed Energy Resources

Grid Modernization
10

Electric Coops Without Access to 25/3 Mbps Broadband



Solar Wind
EFI’s Regional Clean Energy Innovation Index combines locational data for energy RD&D resources 

across the country to analyze the potential benefits to innovation of regional clustering

Programs & Players

Regional Trends and Clean Energy Innovation Indicators


