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Snapshot Indoor Ambient Lighting
Featuring Recessed and Surface-Mounted LED Downlights
T8, T5, and T12 LED Lamps
Recessed and Surface-Mounted LED Troffers
Ambient lighting is a broad category that encompasses a wide range of luminaire
types. As opposed to task or focal lighting, the illumination provided by troffers and
downlights is generally not targeted to a specific task or object. Ambient lighting
products are often considered utilitarian, but they nonetheless serve a very important role in both commercial and residential spaces.
This Product Snapshot reflects the LED Lighting Facts® database as of April 1, 2013.
It includes overall trends for all of the products listed, but focuses on three groups
that are most commonly associated with ambient lighting: recessed and surfacemounted LED downlights,1 recessed and surface-mounted dedicated LED troffers, 2
and linear LED lamps, which are most often used in troffer luminaires. The products within each of these groups vary widely and are not necessarily limited to the
most common form factors; in addition to 2×4 or 2×2 troffers, 4' T8 lamps, and 6"
recessed downlights, specialty items like pinhole downlights and 2' lamps are also
included in the LED Lighting Facts database.
Ambient lighting products are a crucial component of lighting energy use, with
troffers alone comprising more than 50% of the installed luminaires in commercial
applications. With the installed base dominated by relatively efficient and low-cost
linear and compact fluorescent lamps and luminaires, however, the bar is set high
for LED products to compete on performance and cost.

271 Lighting Professionals
93 Energy Efficiency Programs
7,224 Total Active Products

News and Notes
1. In late 2012, LED Lighting Facts
initiated a program requiring yearly
renewal of listed products. Many
outdated products have since been
deactivated, resulting in a decrease
in the total number of products
listed (despite record numbers of
new products being submitted each
quarter). The goal of this effort is to
ensure that the LED Lighting Facts
database remains an accurate indicator of current performance levels as
the market progresses.
2. The LED Lighting Facts team is in
the process of updating policies to
allow for listing of product families,
in addition to individual LM-79 tested
products. Stay tuned for updates.

Report Highlights
• LED troffers have seen an especially fast increase in the number of products
listed, and the efficacy of listed products is also increasing faster than the overall LED Lighting Facts average.
• When adjusted for in-situ performance, LED linear lamps are not as efficacious
as dedicated LED troffers, on average. They also have the highest percentage
of products falling outside the color quality range that is typically specified for
high-quality interior environments.
• The performance of products listed in the downlight group is noticeably different from the troffer and linear lamp groups. These products appear to be
targeted as halogen replacements, and thus have lower correlated color temperatures (CCTs). As a consequence of having smaller apertures and increased
optical control for reducing glare, downlights are less efficacious. This may be
acceptable because conventional downlights face the same challenges.
• Within each product category, performance is highly variable. Specifiers must
diligently evaluate the performance of each product across many different metrics, including those not explicitly discussed in this report.
This class of products combines two separate LED Lighting Facts groups, recessed downlights and surface-mounted downlights. Performance of these two groups is expected to be similar.
1

There is no specific category for LED troffer retrofit kits, but they are most likely listed in the troffer group. All classifications are at the discretion of the manufacturer.
2
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All Listed Products New Listings & Efficacy Performance by Quarter
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The growth of the LED Lighting Facts
database has accelerated in the past
three quarters, with more than 1,000
new products added in each period.
More than 60% of the 7,224 currently
active products were added to the list
within the past year. It is expected that
this growth will continue, and it is likely
to accelerate further when the new family grouping policy is implemented.
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Progress towards higher efficacy
products continues, with the mean for
products listed in the first quarter of
2013 at 74 lm/W.

3

Maximum efficacy also continues to rise,
although this is often based on the performance of a few exceptional products
that may or may not have other quality attributes that are appropriate for
widespread use. The range of efficacy
for products in the 25th to 75th percentile—what might be considered typical
products—remains relatively small.
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As would be expected given the age
of some of the products that remain
active in the database, the overall mean
efficacy of currently active products
(65 lm/W) remains slightly below the
performance from recent quarters.
However, it is higher than the mean efficacy for all products ever listed, which
indicates that lower efficacy products
are being deactivated. It is also notable
that the range in efficacy within the
database remains extremely large.
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Ambient Lighting Efficacy & Output
Downlights
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A majority of the currently listed downlights (60%) emit between 500 and
1,000 lumens, which is typical of the
emission from single lamp halogen or
CFL downlights often used in residential
and light commercial applications.

2

Some outlier products may be better
classified as low bay or canopy lighting
products.

3

Nearly 80% of the currently listed downlights meet the ENERGY STAR® efficacy
criterion for downlight luminaires.

4

All typical ranges shown are for complete luminaires.

5

Few products meet the DesignLights
Consortium Qualified Products List
(DLC QPL) 4' linear lamp criteria
for both lumen output and efficacy.
However, not all of the listed products
fall within the 4' linear lamp category;
some are 2' products, for example,
which would be expected to have lower
lumen output.

6

The blue regions represent the anticipated performance of the bare lamps
(as listed by LED Lighting Facts)
operated in typical troffer products,
with one, two, and three lamps respectively. Luminaire efficiency is estimated
between 60% and 80%.

7

Many of the troffers exceed the minimum lumen output specified by the DLC
QPL. Some may even provide too much
light to be used at spacings typically
found in offices or classrooms.

8

Some of the currently listed products do
not provide enough output to be considered a typical troffer. These products
may be miscategorized, outdated, or an
atypical type of troffer.

9

More than 90% of the currently active
troffers meet the DLC QPL efficacy
criterion of 65 lm/W for a 2×4 or 1×4
troffer. Presumably, some of the products are 2×2 luminaires, which have
a lower DLC QPL requirement of 60
lm/W.
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T8/T5/T12 Lamps
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Ambient Lighting Efficacy Trend Comparison
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This chart shows the mean efficacy as
it would have appeared at the end of
each quarter listed. That is, each point is
a snapshot of the active products in the
LED Lighting Facts database.

4

Of the three product types being
examined in this Snapshot Report, LED
troffers have shown the most notable
increase in average efficacy, especially
since 2011.

2

No LED troffers or linear LED lamps
were listed prior to April 2010.

5

3

Bare T8/T5/T12 lamps are typically
paired with luminaires, which have a less
than perfect optical system. The range
of total luminaire efficacy shown here is
based on luminaire efficiency between
60% and 80%. The difference between
lamp and luminaire efficacy is explained
in the DOE fact sheet, Energy Efficiency
of LEDs.1

For both LED and conventional products, downlights are typically less
efficacious than troffers. This is apparent in the LED Lighting Facts data,
where listed downlights are less energy
efficient using any of the measures
shown.

1

http://www.ssl.energy.gov/factsheets.html

6

The efficacy of currently active LED
downlights varies widely, with the
minimum below 10 lm/W. Products with
an efficacy at this low level are likely to
be specialty items. The middle 50% of
products are (at least) directly comparable to CFL downlights, with the top 25%
providing energy savings potential.

7

The linear LED lamp category includes
the most efficacious product listed by
LED Lighting Facts. This product, which
has an efficacy 30 lm/W greater than
the next highest product, has a listed
CCT of 5000 K and CRI of 75. The
CALiPER program has not been able
to acquire any LED T8 lamps with an
independently-measured efficacy at this
level.
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Ambient Lighting Color Quality & Power Quality
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A majority of all three types of currently
active ambient lighting products have a
CRI in the 80s. This is typical of fluorescent lamps used in schools and offices.
Each product type has a higher proportion of products in this range than the
overall LED Lighting Facts database,
which includes many outdoor products
that typically have a lower CRI.
Each of the product types has at least a
few products with a CRI below 80 and
a CCT above 5000 K, but this is true of
a disproportionately large number of
the listed T8/T5/T12 lamps. Specifiers
should be particularly cautious in selecting linear LED lamps because these
characteristics are outside the norm for
office and classroom lighting.

3

4

More than 95% of the currently listed
troffers had a CRI of 80 or above. This
product type also had a higher percentage with a CRI above 90 than either
of the other ambient lighting product
types or the overall LED Lighting Facts
database.
Compared to the other product types
being considered, downlights were far
more likely to have a nominal CCT of
2700 K or 3000 K. This reflects more
prevalent use in residential and lightcommercial applications. Many are
intended to replace halogen-lamped
luminaires.

5

The listed troffer products are most
commonly available at CCTs of 3500 K
or 4000 K, which is most often used in
today’s offices and classrooms.
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A vast majority of all ambient lighting
products that reported the metric had a
power factor greater than 0.95.

7

Because it is not a required metric for
the LED Lighting Facts program, many
manufacturers did not list a value for
power factor. This is especially true for
downlights, with information provided
for only 36% of the products. It is not
possible to conclusively determine how
this affects the distribution of reported
numbers, but manufacturers may be
less likely to report low power factor
values.
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Discussion How do the Ambient Lighting products stack up?
Across the three categories examined, products are available that exceed the efficacy of conventional luminaires. However, the
majority of products could be considered equivalent, and some products are not likely to provide any energy savings compared
to compact fluorescent or linear fluorescent lamps. Especially because they often cost more, specifiers should be careful to
examine the performance of each LED product being considered.
This report focuses on downlights, troffers, and T8/T5/T12 lamps, which are all predominantly used for ambient lighting. Color
quality data reveals that the majority of downlights listed by LED Lighting Facts are intended as halogen replacements, whereas
the majority of troffers and linear lamps are intended as fluorescent replacements in commercial applications. In addition to the
different optical properties and aperture sizes, this may help explain why the downlights generally have a lower efficacy.
The listed troffer products are generally the highest performing, especially when the linear lamps are adjusted for actual performance once installed in a luminaire.1 The troffer products also were less likely to exhibit color quality performance outside what
is typically specified for offices and classrooms (i.e., CRI in the 80s, CCT of 3500 K or 4000 K).
Performance continues to trend upward for all product categories, and the LED Lighting Facts database is growing rapidly. LED
products still have substantial room for improvement, but they are already at a position where, at a minimum, they should be
considered for both new and retrofit applications.
Not all linear lamps will be used in a troffer, but this methodology allows for a more appropriate comparison of the two categories. Each application will vary and should be
evaluated independently.
1

Details Where can I find additional information?
Two recent DOE CALiPER reports have focused on ambient lighting products:
• Application Summary Report 14: LED Downlight Retrofit Units (http://www1.eere.energy.gov/buildings/ssl/reports.html)
• Exploratory Study: Recessed Troffer Lighting (http://www1.eere.energy.gov/buildings/ssl/exploratory.html)
These reports provide more in-depth analysis of the performance in these respective product categories, and also provide
background on the specific application.

The Fine Print About LED Lighting Facts Snapshot Reports
Snapshot Reports analyze the dataset—or subsets—from DOE’s LED Lighting Facts product list. They are designed to help lighting retailers, distributors, designers, utilities, energy efficiency program sponsors, and other industry stakeholders understand the current state
and trajectory of the solid-state lighting market. Product classifications are at the discretion of the manufacturer, and Snapshot Reports
generally reflect the raw data listed in the LED Lighting Facts database. Minimal action is taken to adjust for inconsistencies.
The LED Lighting Facts database is not a statistical sample of the overall market. LED Lighting Facts is a voluntary reporting program
where manufacturers submit data for products tested in accordance with IES LM-79-08. Within any category, the data may be skewed
by what is submitted, but also by the reporting practices of different manufacturers (e.g., reporting each small variation of a product).
Given the broad nature of some of the predetermined categories, not all individual products may be directly comparable (i.e., the form
factor may be substantially different). Despite these limitations, the LED Lighting Facts database is the largest of its kind, and is generally
considered indicative of market trends. The product list includes a wide variety of product types, from manufacturers large and small,
lighting industry veterans and brand new companies alike.
LED Lighting Facts and the Snapshot Reports focus on five core metrics: lumen output, input power, luminous efficacy, color rendering
index, and correlated color temperature. Data for other performance metrics can be voluntarily submitted, and all data is available on the
LED Lighting Facts website. Specifiers should thoroughly consider all aspects of performance when evaluating different products.
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