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MEMORANDUM 
 
TO: Council Members 
 
FROM: Charlie Grist 
 
SUBJECT: Briefing on Solid State Lighting 
 
 
BACKGROUND: 
 
Presenter: Marc Ledbetter, Pacific Northwest National Laboratory 
 
Summary: This presentation is part of a series of emerging technology briefings.  

Marc Ledbetter of Pacific Northwest National Laboratory (PNNL) will brief 
the Council on solid state lighting.  For the past decade Mr. Ledbetter has 
lead a team of PNNL scientists focused on the challenges of adapting 
solid-state lighting (SSL) to the general illumination market.  Mr. Ledbetter 
will brief the Council on the latest developments, expectations for the 
future, and his perspectives on the role of the electric utility industry in 
advancing this efficiency technology.   

 
Relevance: The Council’s load forecasting and conservation assessment activities 

must account for changing technology and market conditions.  Over the 
past decade there has been unprecedented rates of change in lighting 
technology with ten-fold efficacy improvements in some applications. In 
the past two or three years, these changes have begun to show up in 
earnest in lighting markets.  Reported utility savings are dominated by 
residential and commercial lighting initiatives.  State building codes and 
federal appliance standards are reflecting the new technology.  Declining 
electricity use for lighting is evident in utility sales.   

 

http://www.nwcouncil.org/


PNNL’s work on solid state lighting covers core technology research, 
product development projects, manufacturing R&D, and technology 
application.  In the course of their business, they partner with researchers, 
manufacturers, designers and end users.  This portfolio of work gives the 
PNNL team a unique vantage point into historical trends and future 
expectations.   

 
Workplan:  C.1. Prepare for the 8th Plan: Conservation 
 
Background:   Congress directed USDOE to carry out a Next Generation Lighting 

Initiative starting in 2005.  In order to effectively fulfill the directives 
in EPACT 2005 and EISA 2007, USDOE developed a comprehensive 
national strategy to build collaborative efforts with the lighting industry and 
research community to guide SSL technology innovation. PNNL is one of 
the main agents executing the USDOE initiative.  The DOE SSL program 
has been deeply involved in research and development for over a 
decade—challenging the lighting industry with aggressive reach goals for 
efficacy and performance, and monitoring emerging products to identify 
performance issues early on, alerting manufacturers to needed 
improvements. 

 
 

 
 
 

 

http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_epact2005.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_eisa2007.pdf
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Technical and Market Status of SSL

• Remaining potential energy savings are huge (~75%)
• Product efficacy (lm/W) still rising; much room to 

increase
• Prices are down sharply; still will go down more
• Competitive in almost every application
• Being widely adopted; market penetration rapidly 

increasing
• Much research still underway to improve technology
• SSL is not just a replacement for existing lighting; it will 

add a wide range of important new functionality
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SSL Energy Savings Forecast
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Historical and Projected Source Efficacy (DOE)
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Global Shipments Growing Rapidly
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Presenter
Presentation Notes
LEDs in general illumination applications are still relatively young, with many of the first viable LED lighting solutions becoming available around 2010. It took LED exit signs nearly three decades and traffic signals two decades to reach their current installed penetration levels.  Similarly, LED refrigerator case displays have been on the market for nearly 15 years. While installations of LEDs are growing, overall the combined installed adoption of LEDs in 2014 was only 3.0% of all general illumination. Note: LED Adoption estimates are from the U.S. DOE SSL Program “Adoption of Light-Emitting Diodes in Common Lighting Applications” report.
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LEDs in general illumination applications are still relatively young, with many of the first viable LED lighting solutions becoming available around 2010. It took LED exit signs nearly three decades and traffic signals two decades to reach their current installed penetration levels.  Similarly, LED refrigerator case displays have been on the market for nearly 15 years. While installations of LEDs are growing, overall the combined installed adoption of LEDs in 2015 was only 6.0% of all general illumination. Note: LED Adoption estimates are from the U.S. DOE SSL Program “Adoption of Light-Emitting Diodes in Common Lighting Applications” report.
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Still Only About 13% Converted in U.S.
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Wide Range of DOE Research to Improve SSL

• For example:
– Spectral engineering and tunability

• Circadian effects
• Color science, human visual performance
• Horticulture applications

– Connected Lighting
• Interoperability
• Energy reporting
• Configuration complexity

– Potential problems
• Temporal light artifacts (flicker)
• Glare, visibility
• Sky glow, light pollution
• Health concerns
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SSL Capable of Whole New Functionality
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Some Thoughts on Utility Industry Role in SSL

• SSL is going to be widely adopted, with or without help 
from the utility industry
– Its increasing rate of adoption makes this clear

• It’s not a matter of whether customers will adopt SSL; 
it’s a matter of:
– How efficient those devices will be
– How well those devices are applied in the built 

environment (which also affects energy use)
• It’s important to not think of SSL as a static technology

– As with commercial air conditioners, the utility industry 
isn’t trying to get customers to adopt them; they are trying 
to get customers to buy the most efficient units
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Utility Industry Thoughts on SSL (cont.)

• The utility industry can help realize the high potential 
energy savings from SSL by:
– Focusing its efforts on leading edge energy performance 

products
– Help connected lighting technology (outgrowth of SSL) 

maximize energy savings
• Work collaboratively with DOE and other utilities to guide 

industry
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