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I’m a Lighting 
Designer… 
 
Somebody Please 
Help me! 



Balancing Performance, Safety, Energy, Health, and 
Environmental Impacts of Roadway Lighting 

Solid State Lighting has raised a number of questions for lighting 
designers 
 
• Does it work as well as current HID technologies? 
• Are design methods and criteria currently used applicable to this 

technology? 
• Are there unforeseen impacts of the technology? 
• Are there unforeseen benefits of the technology? 

 



Possible Health 
Impacts of SSL 
Technologies? 



Health Impacts 

“We've just learned that the streetlight shining in your bedroom 
window every night is not only annoying; it may be jacking up 
your risk of breast cancer….” 

Example of  
misinterpreted research 





AMA Report 

• AMA has stated –  
• Use 3000k 

• Reduces Sky Glow 
• Reduces impact in Humans 
• Reduces impact on Migratory Animals 
• Reduces impact on Sea Turtles 
• Etc. 

• Is this justified with research? 



IES Response 

• Given the state of current knowledge, it is not possible to weigh the probabilities of 
health care concerns regarding light-at-night and its effect on sleep disruption from 
outdoor and roadway lighting against the needs of nighttime driver and pedestrian 
safety, but such deliberations should precede any policy statement that affects both 
concerns. 

• Correlated Color Temperature (CCT) is inadequate for the purpose of evaluating possible 
health outcomes; and that the recommendations target only one component of light 
exposure (spectral composition) of what are well known and established multi-variable 
inputs to light dosing that affect sleep disruption, including the quantity of light at the 
retina of the eye and the duration of exposure to that light.  

• A more widely accepted input to the circadian system associated with higher risk for 
sleep disruption and associated health concerns is increased melanopic content, which is 
significantly different than CCT.  

• The upper CCT limit of 3000 K contained in AMA Policy H-135.927 lacks scientific 
foundation and does not assure the public of any certainty of health benefit or risk 
avoidance. 



Impacts (Dosage and Duration) 
PNNL data 



(Trends in Neurosciences, January 2014, Vol. 37, No. 1) 



http://www.ndcn.ox.ac.uk/team/stuart-peirson/downloadstile-14/filetile-3/@@download 







Here is what we know and don’t know 

• Light at night has a physiological effect. 
• Severity of the effect depends upon spectral content and dosage. 
• We don’t know if future research will show well designed 

streetlighting has an impact on health but current research doesn’t 
seem to indicate that. 

• We need to have a spectrally weighted limit on dosage from 
streetlighting. 
 



Possible Impacts to 
the Environment? 



Sky Glow 

• Sky Glow 
• Blue Light Scatters more than amber light 

• Rayleigh Scattering 
• Molecular Scattering – Molecule are about the same size as the wavelength 

for blue light 
• Blue Light Scatters more 
• Low angle blue content light is particularly bad 

• Mie Scattering 
• Aerosol Scattering – Particles are much bigger than wavelength 
• Not Spectrally Selective 
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Sky Glow 





http://advances.sciencemag.org/content/3/11/e1701528 



Here is what we know and don’t know 

• Light at night can effect plants and animals 
• Exterior lighting creates sky glow 
• Different spectral content sources have different impacts 
• We don’t have a good method of quantifying impacts in terms of 

lighting output, direction, and spectral weighting 



Possible Safety 
Impacts? 



Safety - Global Traffic Fatalities 



Fatal Crash Rate Daytime and Nighttime 



Fatal Crashes Lighting vs No Lighting 



Research by  
Per Ole Wanvik – Road 
Lighting and Traffic 
Safety 

Safety - Effect of Lighting on Crashes 



https://www.fhwa.dot.gov/publications/research/safety/14050 



Color Contrast 



https://neea.org/docs/default-source/reports/seattle-led-adaptive-lighting-study.pdf?sfvrsn=4 

https://neea.org/docs/default-source/reports/seattle-led-adaptive-lighting-study.pdf?sfvrsn=4




Here is what we know and don’t know 

• Roadway lighting has an impact on safety. 
• Spectral content impacts visibility. 
• Roadway lighting seems to modify driver behavior. 
• Many factors contribute to crashes with lighting and visibility being 

only one of them. 
 



How Do We 
Currently Approach 
Design with All 
These Knowns and 
Unknowns? 



Adaptive Lighting Example 



Adaptive Lighting System 





Existing Condition 
 
Roadway lighting levels  20 lux average 
    1.3 cd/m2 
Sidewalk lighting level   2.5 lux minimum vertical 
Light trespass level   25 lux maximum 
Power/unit    185 watts 

Test Installation Condition Pre-curfew  
 
Roadway lighting levels  12 lux average 
    0.8 cd/m2 
Sidewalk lighting level   3 lux minimum vertical 
Light trespass level   6.9 lux maximum 
Power/unit    86 watts 

IES RP-8 Recommendations 
 
Roadway lighting levels  9 lux average 
    0.6 cd/m2 
Sidewalk lighting level   2 lux minimum vertical 
Light trespass level (TM-11-00)  8 lux pre-curfew maximum 
    3 lux post-curfew maximum 

Typical Street 









Dimming Schedule 







Responsive Design 

• Ability to spectrally tune lighting for species/time of year 
• Ability to dim the lighting system to lowest level which achieves the 

desired effect 
• Run lighting effects or even static aesthetic lighting for limited periods 

each night 
• Turn off system when expected to impact seasonal wildlife cycles like 

bird migration, turtle nesting, etc.. 



Questions? 
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