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Guiding SSL
Technology Advances

The U.S. Department of
Energy’s solid-state lighting
(SSL) program builds
collaborative efforts with the
lighting industry and research
community to guide SSL
technology innovation.

The DOE SSL program has been
deeply involved in SSL R&D for over
a decade—challenging industry with
aggressive reach goals for efficacy and
performance, and monitoring emerging
products to identify performance issues
early on, alerting manufacturers to
needed improvements.

Despite rapid advances, SSL technology
is actually in its early years. When

it comes to U.S. energy and carbon
savings, more than 95 percent of its
potential remains untapped. Continued
innovation and breakthroughs in mate-
rials, processes, product designs, control
systems, and manufacturing are still
needed to realize the full potential of the
technology.

SSL products are now available for most
lighting applications, from living room
table lamps to high power sports stadium
lights. Today’s products can match or
exceed the performance and energy effi-
ciency of the most efficient conventional
lighting technologies, including fluores-
cent and high intensity discharge sources.
However, unlike conventional sources,
SSL technology still has significant room
for additional performance and efficiency
improvements, through improved mate-
rials, optics, electronic design, system
intelligence, and advanced controls.

DOE’s role is to work closely with the
industry and lighting user/specifier
community to realize this full potential,

Solid-State Lighting

The Next Generation Luminaires™ competition encourages technical innovation and
recognizes excellence in LED product design. Photo courtesy of Lumenpulse.

rather than settling for “good enough.”
Potential benefits include cutting U.S.
lighting-related electricity by nearly

half by 2030, along with related envi-
ronmental protection, improved lighting
quality and service, multi-use technology
breakthroughs, economic savings, job
creation, and U.S. technology leadership.

Strong partnerships among DOE,
industry, researchers, lighting specifiers
and users, and standards and testing
bodies are critical to realize the full
potential of SSL technology. In the
absence of this level of public-private
partnership, the true risk to SSL tech-
nological progress is rapid commoditi-
zation, characterized by extreme price
pressure, degraded product quality, and
the loss of manufacturing to foreign
countries. Lighting is entering a new
age, with advanced solid-state sources,
intelligence, and networking capabili-
ties poised to create novel approaches
and benefits to the utilitarian lighting
function. The United States is well-
positioned for leadership in this new
environment, and DOE provides compet-
itive research funds, objective technical
expertise, and public benefits-oriented
convening power to help increase the
likelihood of success.

Research and Development
Thrusts

SSL program R&D investments span the
spectrum from core technology research
and product development to manufac-
turing and applied technology R&D.

Core technology research projects
focus on applied research for SSL
technology development, with particular
emphasis on meeting efficiency, per-
formance, and cost targets. Conducted
primarily by academia, national labo-
ratories, and research institutions, this
research in areas such as materials
science, light extraction, thermal man-
agement, and electrical properties fills
technology gaps, provides enabling
data, and significantly advances the
knowledge base.

Product development projects use the
knowledge gained from basic or applied
research to develop or improve commer-
cially viable materials, devices, or sys-
tems. Conducted primarily by industry,
technical activities focus on a targeted
market application with fully defined
price, efficacy, and other performance
parameters necessary for the success of
the proposed product.
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Manufacturing R&D projects seek to
reduce costs and enhance quality in SSL
products, addressing the technical chal-
lenges that must be overcome to enable
SSL to compete with existing lighting on
a first-cost basis. Focus is on significant
leaps forward in manufacturing equip-
ment, processes, or monitoring tech-
niques, and on fostering U.S. leadership
in SSL manufacturing.

Applied technology R&D projects
monitor SSL technology advances and
provide field and laboratory evaluations
of emerging products, particularly LED
lighting systems that involve advanced
controls. Impartial analysis from DOE
identifies and characterizes technology
issues early on, alerting manufacturers
to needed improvements, and helping to
put detailed information into the hands
of buyers. In contrast to a single project
focus, applied technology R&D projects
address broad issues related to tech-
nology performance, with a view that
spans the entire industry. This approach
creates highly effective feedback loops,
inducing manufacturers to make tech-
nology improvements with their own
funding, more quickly than would other-
wise occur. It also feeds back into DOE
planning for R&D priorities, allowing
DOE to make better informed decisions
on R&D investments.

DOE hosts annual roundtables with
representatives from industry,
independent test labs, and standards-
setting groups.
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DOE SSL workshops provide a forum
to engage partners and accelerate
information sharing.

Expert Information
Exchange

DOE’s annual workshops reach a range
of program stakeholders with information
about DOE-funded R&D projects, and
about the technical challenges encoun-
tered in real-world applications of SSL.
The information exchange is two-way:
attendees provide extensive input and
guidance back to the DOE SSL program
via plenary session question-and-answer
periods, technology-specific breakout
sessions, one-on-one meetings, and
informal networking at the workshops.

In addition, DOE regularly organizes
roundtables and joint planning sessions
with key lighting industry participants.
Because LED technology and prod-
ucts continue to evolve so quickly, it is
imperative that DOE has frequent inter-
action with key researchers, manufac-
turers, lighting users, energy efficiency
programs, retailers, and other stake-
holders both to share the latest informa-
tion and data, and to seek their input on
technology needs. This input informs
updates to the SSL R&D Program Plan.

DOE technical information and analysis
are widely shared via the SSL program
website, which offers a rich collection of
resources. This information is also shared
via invited presentations at major lighting
industry events such as LIGHTFAIR®
International and Strategies in Light®, as
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well as through webinars and resources
such as fact sheets, white papers, and
journal and trade press articles. Timely
information on the technology, new
products, and field experience is critical
for successful development and adoption
of SSL technology in the United States
in pursuit of the technology’s energy
savings potential.

SSL Partnerships

DOE’s SSL program strategically
partners with private industry and
industry associations to accelerate

the development of SSL. DOE’s part-
nership with the Next Generation
Lighting Industry Alliance (NGLIA)
enhances the manufacturing and com-
mercialization focus of the DOE port-
folio by utilizing the expertise of this
organization of SSL manufacturers.
DOE partners with the Illuminating
Engineering Society of North America
(IES) and the International Association
of Lighting Designers (IALD) to provide
their professional designers and speci-
fiers with specific, actionable technical
information they can use to ask tough
questions of their vendors, and thereby
exert significant influence on technology
development. Together, DOE, IALD,
and IES sponsor the Next Generation
Luminaires™ competition to recognize
excellence in commercial LED products.

In addition, the SSL program serves as

a “go to” resource for related programs
within DOE, coordinating with the Office
of Science Basic Energy Sciences (BES)
program and Small Business Innovation
Research (SBIR) program on R&D
projects related to SSL. Within the Office
of Energy Efficiency and Renewable
Energy, the SSL program coordinates
with the Advanced Manufacturing Office,
the Building Technologies Office, and the
Federal Energy Management Program

to provide technical information and
resources related to SSL.
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