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Example 1a Example 1b

South Bound Brook, NJ
Photo: NJDOT BPRCBackground



Example 2a Example 2b

New Brunswick, NJ
Photo: NJDOT BPRCBackground



Already, we know…

1. Crossing the street as a 
pedestrian is already difficult 
in daylight

2. Road lighting does not 
necessarily serve 
pedestrians

3. Illegal parking is a 
compounding factor to poor 
pedestrian visibility

4. Visibility can change by the 
foot

Example 3

New Brunswick, NJ
Photo: NJDOT BPRC



Hotspots for 
bike/ped 
crashes per 
capita
(2016-2020)

• All crashes (left)

• Fatal Crashes (right)

Data: Safety Voyager Bicycle and/or 
Pedestrian Involved Crashes from 
2016-2020



➢ In New Jersey¹, crashes are:
➢6.5x – 7x more likely in dark 

conditions

➢2x more likely without lighting

➢ Key areas for improvement
➢School zones

➢Transit stops

➢Busy intersections/corridors

➢Marked crosswalks (mid-block)

Lighting is a Proven Safety Countermeasure

¹ Hannah Younes, Ph.D., Robert Noland, Ph.D., Leigh Ann Von Hagen, AICP/PP, Sean 
Meehan (2023). “Pedestrian- and bicyclist-involved crashes: associations with spatial 
factors, pedestrian infrastructure, and equity impacts.”

Photo: NJDOT BPRC



Prior VTC Work
• Identifies gaps in expertise in pedestrian 

lighting in most localities

• Identifies a lack of relevant planning and design 
guidance

• Recommendation: Integrate pedestrian lighting 
into all planning and design



Study Scope

Pedestrian Scale Lighting
(Research Problem)

Design Consideration and 
Criteria

Review and Inventory



Lighting system design consider 

Design selection criteria consideration include:

Lighting System Design Considerations

Safety and comfort for all 
road users

Environmental impact Energy consumption 

Primary Criteria 
Lighting levels

Secondary Criteria 
Characteristics of lighting system 



Primary Criteria : Luminance and Illuminance

Illuminance

Luminance
Unit: candela per square meter (cd/m2)
Higher luminance → Sooner and easier 
detection 

Unit: lux or foot-candle (fc) 



Primary Criteria : Illuminance

Measuring indicators

Vertical Semi-CylindricalHorizontal



Corrected Color Temperature (CCT) of light source: color output of a light source

▪ Unit: degrees Kelvin (K)

Secondary Criteria

Natural White

Warm Cool

Ideal 3000 K



Secondary Criteria

Illuminance spilling over the edge of the path or roadway

Illuminance on the path or roadway 

Source: Lighting Quality Parameters, 2014

Source: FHWA, 2022

Surround Ratio

Optimal Ratio: 80%



Secondary Criteria

Glare

Light Trespass
Falls on areas not intended to be 
illuminated

Source: FHWA, 2022

Source: AGC Lighting, 2020



Lighting Type Selection Considerations

Type I Type II Type III

Type IV Type V

Most 
appropriate 
distributions for 
pedestrian scale 
lighting



Type of Pedestrian Facility 

▪ Crosswalk (midblock and 

intersection)

▪ Adjacent to roadway: sidewalks 

and walkways

▪ Separated pedestrian pathway: 

no vehicle – pedestrian 

interaction

Pedestrian Considerations for Design

Newark, NJ       South Orange, NJ 
Photos: NJDOT Bicycle & Pedestrian Resource Center



Level of Pedestrian Activity 

Pedestrian Considerations for Design

Low 
≤10 pedestrians/hour

Medium 
11-100 pedestrians/hour

High 
>100 pedestrians/hour

▪ Suburban streets with 

single family dwelling 

▪ Low density residential 

development 

▪ Rural and semi-rural areas

▪ Downtown office areas

▪ Libraries

▪ Apartments

▪ Neighborhood shopping

▪ Industrial

▪ Parks

▪ Near transit lines 

▪ Downtown retail areas,

▪ Theaters &concert halls

▪ Stadiums

▪ Transit terminals



Pedestrian Scale 
Lighting Design 
Criteria 

Review & Inventory 

Design Criteria
Decision Trees define thresholds 

Luminance and Illuminance

Placement (Mounting & 
Spacing)

Lighting Fixture



Roadway 
Adjacent?No

Other applicable 
design guides

Yes

Crosswalk?

Ped Volume 
Level?

FHWA Informational 
Report on Lighting 

Design or Midblock 
Crosswalks

Yes

No

20 vertical lux 

Low/MediumHigh

20 vertical lux 10 SC lux 

Urban or 
Rural?

Urban or 
Rural?

Rural UrbanUrban Rural

1 cd/m22 cd/m2

Minimum maintained 
average pavement 

luminance  from RP-8-18

+ 2 SC lux+ 2 SC lux

+ 0.5 cd/m2+ 0.5 cd/m2

Lighting Levels



≤ 50 feet road width

60 feet; 

Alternating patten
50 feet; Opposite 

to each other

Roadway adjacent

Downtown Area40 feet

Intersection

Min. 10 feet between 

crosswalk and 

approaching vehicle;

Min. set back from the 

curb 3 feet
Yes No

Mounting

15 – 18 feet Yes

No

No

Yes

Spacing

Placement



Type III or V

Standard

Standard Pole

Luminaire
LED Corba Head 

40 W

Type II or III
Teardrop or 

Shielded 
Teardrop

LED Corba 

Head

Type II or III

CommercialResidential

78 W 100 W

Type III

CommercialResidential

100 W 150 W

No

Yes

Historical Area

Yes NoUnder elevated 

structure

Lighting Fixtures



➢ Municipalities are asking for better resources on pedestrian scale lighting:
➢Where to place
➢How to work with utilities
➢Best practices in LED conversion, which reduce environmental and operating costs

➢ Lighting is an equity issue for both roadway and public safety

➢ Sufficient lighting for vulnerable road users is an approach to sustainability

➢ Design process must consider the furniture zone and maintain the pedestrian 

clear zone

Takeaways



Thank you!

Contact:
NJDOT Bicycle & Pedestrian Resource Center

njbikeped.org

Telephone: (848) 932-3714

Email: bikeped@ejb.rutgers.edu

Contact:
NJDOT Safe Routes Resource Center

saferoutesnj.org

Telephone: (848) 932-7901

Email: srts@ejb.rutgers.edu

Contact:
Center for Research & Education in Advanced 

Transportation Engineering Systems (CREATES)

rowancreates.org

Telephone: (856) 256-5395

Email: creates@rowan.edu

https://njbikeped.org/
mailto:bikeped@ejb.rutgers.edu
https://www.saferoutesnj.org/
mailto:srts@ejb.rutgers.edu
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