
TM-21 and Lumen Maintenance Projections:  
What the 100,000+ Hour Projections Really Mean 

________________________________________________________________________ 
 

• Three main reports pertaining to LED quality and performance: LM-79, LM-80 & TM-21 
 

• LM-79 examines end product to determine operating environment LED's are subjected to and 
performance specifications 

 

• LM-80 is issued by the LED manufacturer and measures how quickly light output decreases, not 
how long LED's will last 

 

• TM-21 takes LM-79 and LM-80 reports and determines likely duration LED's will operate until 
particular level of light loss occurs in the operating environment of the product being analyzed   

• LM-84 and TM-28 reports will combine LM-84 testing data on lamps and luminaires with a new 
TM-28 standard that standardizes methods on projecting the measured data over longer lifetimes. 

 
Full Discussion  

 
There are three reports that are commonly referred to which pertain to the LED quality and predicted 
performance; the LM-79, LM-80, and the TM-21. Two new reports from IES are beginning to show up in 
higher-end LED lighting designs; the LM-84 and the TM-28. 
 

a) IES LM-79-2008, Approved Method for the Electrical and Photometric Testing of Solid-State 
Lighting Devices 
Specifies a standard test method for measuring the photometric properties of SSL devices, 
allowing calculation of luminaire efficacy. 

 

b) IES LM-80-2008, Approved Method for Measuring Lumen Depreciation of LED Light Sources 
Specifies a standard method for measuring the lumen depreciation of LED's, allowing 
calculation of LED lifetime. 

 

c) IES TM-21-2011, Projecting Long Term Lumen Maintenance of LED Light Sources 
Specifies a recommended method for projecting the lumen maintenance of LED light 
sources based on LM-80 collected data. 

Source:  Dept. of Energy Website 
 
d) IES TM-28 and LM-84 (LM-84 describes lumen and color maintenance testing procedures). 

IES TM-28 (With LM-84 almost complete, the industry also needs a consistent, reasonable, 
and reliable approach to use the LM-84 test results to make projections. Thus, IES TPC is 
developing a new document, TM-28, to meet this need.) 

 

 
LM-80 is a report issued by the manufacturer of the LED stating the projected calculated Lumen 
Maintenance of the LED’s.  This is not a measure of how long LED’s will last but rather how quickly the 
light output decreases in various operating environments. 
 
The LM-79 looks at the end product and determines the performance specifications (photometrics, CRI, 
CCT, Lm/W, power and in full reports the in-situ measure of the LED diode) of the product as well as the 
operating environment that the LED diodes are being subjected to. 
 
The TM-21 report then takes the information regarding the LED operating environment from the LM-79 
and, based on the LM-80 manufacturer’s data, determines a likely duration that the LED’s will continue 
to operate until they have reached a particular level of light-loss.  This is stated as an L90 figure (retains 
90% of initial output), L70 figure (70% of initial output), etc.  
 
The LM-84 combined with the TM-28 will combine to resolve methods on resolving longer lifetime 
issues. LED-based solid-state lighting (SSL), inherently featuring long useful lifetimes, has created an 
issue for the lighting industry. The industry needs a way to project the useful lifetime and specifically the 
system-level lumen maintenance of lamps and luminaires. The bodies that are creating Standards are 
progressing on an approach that will combine LM-84 testing data on lamps and luminaires, with a new 



TM-28 standard that standardizes methods on projecting the measured data over longer lifetimes. The 
approach parallels the way the LM-80 and TM-21 are used to project LED component lumen 
maintenance. 

 
While these 100,000+ numbers are valid projections of how long the LED’s can function in the given 
operating environment, any number over 50-60,000 hours will have little to no actual bearing on how 
long the product itself is going to provide a useful function (47,450 hours = 10 years @ 13 hrs. per day). 

 
Questions to Ask: 

 
1. How was the temperature used in the TM-21 report chosen?  From verifiable test data? 
 
2. Was the test data for the LM79 and TM21 from a reliable source (Nationally Recognized Testing 
Laboratory – NRTL, a U.S. certified NVLAP lab from a known source such as provided by a TEMPO 
report from CREE, Inc., or other recognized U.S. accredited company with proper credentials)? 
 
3. What number are they using; L70, L80, L90?  An L90 value of 50,000 hours is much different than an 
L70 of 50,000 hours.  As a side note; L70, or a 30% decrease in light level, is amount of change that it 
takes to be perceived by the human eye. 
 
In this fast-changing technology there are other measurements that are being considered (such as 
LM-84 and TM-28).  It is critical to keep abreast of the many changes in LED lighting such as 
color-changing LEDs, OLED and LED Laser.  The future will present an untold number of 
variations on light color, light output, health benefits from LED.  The next major paradigm shift 
will be how LEDs are ‘connected’ using an array of controls currently being developed.  While we 
will not cover these in current Knowledge Segments, we will update and offer a Segment on the 
evolving paradigm of LED Lighting Controls and Connect Lighting at a later date.  
 
There are many factors to consider in determining whether a company’s “stated or rated life” is 
valid and this will be covered in the Knowledge Segment “Lifetime of the Product”. 
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