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National Academies 
Report: New Roadway 
Lighting Technologies

The rapid development of lighting 
technologies, particularly solid-state 
systems using light emitting diodes (LEDs), 

has opened new possibilities and new questions 
about roadway lighting in the U.S., which for 
decades has been dominated by the use of 
high pressure sodium (HPS) lamps. Other light 
source technologies have also been angling 
for roadway market share. There is a critical 
need for objective technical information 
about new types of roadway lighting among 
transportation agencies. In response, the 
Transportation Research Board (TRB), 
part of the National Academies, initiated 
a project to evaluate new lighting 
technologies and identify new metrics 
for comparison. 

A major challenge in assessing new 
roadway lighting technologies is that 
information for different systems is given 
in different forms, making comparisons 
diffi cult. Researchers at the LRC systematically 
analyzed the performance of representative 

luminaires of each type, and developed a 
consistent "data sheet" format, allowing direct 
comparisons. They found that many commercially 
available LED, ceramic metal halide, and plasma 
discharge roadway lighting systems can meet 
existing standards for lighting collector roads and 
freeways, achieving comparable or greater pole 
spacing than HPS systems and in many cases, 
resulting in lower energy use.  

Importantly, not all systems of each type 
performed equally well. This underscores 
the importance of developing consistent data 
reporting formats such as those in the report.

A metric developed by the LRC, called luminaire 
system application effi cacy (LSAE), can be used 
to optimize pole height and spacing to achieve 
optimal economic performance of different 
roadway lighting designs. LRC recommends that 

transportation agencies consider new 
benefi t metrics for roadway 

lighting including 
photometric 
quantities based 
on mesopic 
vision, brightness 
perception and 
visual comfort.
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Data Sheet
Collector LED E

Lamp Type: LEDPower: 148 W
Voltage: 120V
Luminaire lumens: 10900Luminaire efficacy: 74 lm/W

Lateral class: IIVertical Class: MediumCutoff class: N.A.BUG rating: B2 U0 G2

Electrical
Power factor:

ApplicationLSAE (27 ft height): 31.8Staggered pole spacing (27 ft height): 250

Discomfort Glare

Red line – Horizontal cone through max cd vertical angle

Blue line – Vertical plane through max cd horizontal angle

De Boer rating (suburban): 3.78
De Boer rating (urban): 4.33

Intensity Distribution Curves

Luminaire Classification System

Spectral Power Distribution

Luminaire System Application Efficacy

Iso Illuminance Plot

De Boer rating (rural): 3.31

CCT: 4000 KCRI: 70
S/P: 1.57

Data labels indicate same side pole spacing (ft) for staggered

configuration

Template grid – 20 ft x 20 ft
Mounting height 27 ft
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Luminaire System Application Efficacy

Data labels indicate same side pole spacing (ft) for staggered
configuration

Sponsor
Transportation Research Board

http://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP20-07(305)_FR.pdf

The data sheets developed by the LRC show how pole spacing (data labels) 
and luminaire system application effi cacy, or LSAE (vertical axis), are 
impacted by mounting height (vertical axis).

http://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP20-07(305)_FR.pdf

