
California Energy Commission

TN # 7 88

9 2015

DOCKETED





 

 
 





Appendix A. Outline of Concerns with IES Position Statement 8-14, “Color Rendering Index” 

Below, the language from IES Position Statement 8-14 is presented in italic font, and interspersed are 
statements of concern regarding the current wording. 

IES PS-8-14: The IES recognizes that the Color Rendering Index (CRI) metric, used to determine 
the accuracy of a light source’s rendition of color compared to a reference, has 
shortcomings that limit its ability to fully represent how humans perceive color. 

Science concerns: This sentence contains the built-in false assumption that the intention of the CRI has 
been to “fully represent how humans perceive color”. That has never been its 
intention, and for that matter it is not clear what it would actually mean to “fully 
represent how humans perceive color”.   

The CRI has always been clearly documented as having one clear purpose - to provide 
a measure of the accuracy with which a light source causes objects to have the same 
color appearance as they do under the natural reference light sources of black-body 
radiators or daylight, depending on the color temperature.  This concept, which for 
clarity if often called color fidelity, is very important for three reasons:  

1. Color fidelity is useful – it enables people to accurately assess the color of an 
object in order to learn something useful about it in reference to past 
experience – for example does a person have a healthy complexion, is a piece 
of meat fresh, is a banana ripe, is a bun moldy, etc.  A lack of color fidelity 
can cause errors in such judgments about objects.   

2. Color fidelity maintains the integrity of color design.  A lack of color fidelity 
can cause objects whose color appearances were matched under a natural 
reference illuminant to no longer match, and can also distort the manner in 
which two or more colors harmonize as envisioned by the designer.   

3. An absence of color fidelity may cause colors to look “unnatural” to some 
observers, sometimes causing them significant discomfort. 

From this perspective, the CRI achieves its purpose very well, although not quite well 
enough for certain lamp spectral power distributions.  Specifically, it is currently 
possible to “game” the CRI by careful adjustment of narrow spectral peaks, in order to 
slightly boost the CRI Ra score higher but without actually improving the apparent 
color fidelity.

A completely different topic is what is sometimes called “color preference”, an idea 
that relates to the highly subjective field of color aesthetic judgments.  It is well 
known that if subjects are shown a number of light sources, each with different SPDs 
but with the same low CRI value (say about 75), most subjects will find some sources 
preferable to others.  Many people feel that such aesthetic preferences are important 
and should be studied, and research is underway in that extremely complex field.  The 
results will almost certainly depend on many variables, such as the setting and the 
individual preferences of the observer, which vary considerably. The degree of 
subjectivity makes the field of “color preference” very different than the subject of 
“color fidelity”, which by comparison is highly objective – generally people are quite 
similar in their assessment of whether two objects have the same color appearance. 

Interestingly, while “color preference” is a highly subjective topic, its study can 
nevertheless benefit from the use of objective measures, several of which are 
investigation.  It is unlikely that any single metric will be uniquely valuable in this 



complex field, and it is virtually certain that no set of metrics will ever “fully represent 
how humans perceive color”. 

However, when it some to the objective issue of color fidelity, a combination of CRI 
and R9 would do well to assure that good color fidelity is achieved, until an improved 
and industry-ratified metric is achieved. 

 

IES PS-8-14: Since its adoption in 1964, several light source technologies have been introduced and 
commonly adopted for architectural lighting that yield a different visual experience 
than the CRI metric can describe. 

Science concerns: This language has a built-in false assumption – it implies that the CRI metric is 
intended to describe “visual experience”.  This muddles color fidelity (for which the 
CRI is a very good but not yet perfect measure) with other color aesthetic effects with 
which the CRI has no connection. 

 

IES PS-8-14: To this end, the Illuminating Engineering Society (IES) formed a Color Metric Task 
Group in March 2013, which has been tasked to develop an improved measure to 
characterize light source color rendition. This group is committed to developing an 
alternative to CRI that will better serve the lighting industry and its stakeholders. 

The task group is currently writing an IES Technical Memorandum (TM) that may 
propose a path toward a new color metric. 

Science concerns: Based on discussions with members of this task force, this is a misleading 
characterization of it.  It is planning (in informal coordination with the CIE Technical 
Committee 1-90) to recommend an adjustment to the current CRI, with the main effect 
simply being to slightly lower the scores for the problematic SPDs mentioned above, 
and in addition to that to recommend a second metric for characterizing the patterns of 
color distortions that will occur when using lamps that have imperfect color rendering.  
In other words, the anticipated output from that committee will be synergistic and 
collaborative with the CIE, providing an improved accuracy for the CRI and also 
providing one or more additional measures that will provide useful additional 
information for color preference studies and recommendations. 

IES PS-8-14: In recognition of the shortcomings and limitations of the current CRI metric and the 
development of a new TM addressing color metrics, it is the position of the IES that 
CRI requirements should not be a metric used in energy regulations to characterize 
color attributes for solid state lighting until there is industry consensus on the issue. 

Science concerns: This last sentence has three basic problems: 

1. The statement that “CRI requirements should not be a metric used in energy 
regulations”, if followed, would result in energy regulations lacking a minimum 
required CRI value.  In other words, the regulations could be met without 
consideration of CRI.  Since it is slightly less expensive to make and power low 
CRI lamps, the absence of a CRI requirement will economically incentivize low 
CRI lighting.  That would be harmful to human well-being, because color fidelity 
is far more important to the quality of human vision than illuminance.  (For 
example 60fc at 90CRI provides excellent visual experience in an office, yet 90fc 
at 60CRI is completely unacceptable.) 



2. According to the wording, this recommended non-use of CRI would persist for an 
unknown length of time – “until there is industry consensus on this issue”, and 
moreover there is no definition of what would constitute “industry consensus” or 
what “the issue” actually is. 

3. The current Position Statement lacks a summary of the advantages and 
disadvantages to be expected if people were to follow, or not follow, its 
recommendation.  In this case, we believe such an analysis would show that 
abandoning the CRI for its intended use could cause serious harm, whereas 
continuing to use it for its intended use, while improvements are being brought 
developed, could cause, at worst, only occasional minor inconvenience. 


