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Talk Outline

• Safety motivation
• Levels of Traffic Stress (LTS)
• Access to Opportunity framework
• Example results
• Rochester, MN
• Duluth, MN
• Minneapolis-St. Paul, MN

• Prioritizing safety infrastructure



Motivation: separation is safety 

AAA Foundation for 
Traffic Safety 2011



Motivation: separation is safety 

• Engineering impacts all users
• requires less individual effort
• has higher population impact

• requires infrastructure change

Ederer et al. 2023. The Safe Systems Pyramid: A new 
framework for traffic safety



Motivation: separation is safety 

“Motor vehicle speeds 30 
mph or greater reduce safety 
for all street users and are 
generally not appropriate in 
places with human activity.”

- NACTO Urban Bikeway Design 
Guide

https://nacto.org/publication/urban-bikeway-design-guide/designing-ages-abilities-new/motor-vehicle-speed-volume-increase-stress/
https://nacto.org/publication/urban-bikeway-design-guide/designing-ages-abilities-new/motor-vehicle-speed-volume-increase-stress/
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Level of traffic stress (LTS)



Level of Traffic Stress (LTS) engineering

• low LTS = all ages & abilities

• avoiding auto speed and volume
• streets < 25 mph, 1 – 2 travel lanes
• protected bicycle lane

• engineer segments & corridors, 
create network

NACTO Designing for 
all ages & abilities



Rochester:
low stress 
bike 
network



what opportunities can be 
reached?
Accessibility on the network



Accessibility definition

The ease with which 
a traveler could reach 
valued destinations



How many jobs can one reach from each point 
in 30 min driving at 8am?



Components of Accessibility metric

• Starting place
• Opportunity type
• Travel network
• ease = inverse of cost
• usually: time

📍



Freeway (no bike)

LTS 4

LTS 3

LTS 1 & 2 (all abilities)

Rochester:
all LTS networks



Rochester:
access to jobs
(all abilities)



Rochester:
access to jobs
(all abilities)

+

stress roads as 
barriers



Rochester: 
“open streets” 
network

What if all roads 
were made low 
stress?



Rochester:
access to jobs
(open streets)



Rochester:
change in access
(open streets)

Pockets of opportunity 
created by connecting 
to low stress network



Bike safety “Accessibility gap”: 38%

• all-abilities bikers 
can reach 38% 
fewer jobs than 
if the entire 
network was 
low-stress



Duluth bike safety accessibility gap: 84%

increase in 
access by 

treating all roads 
as low-stress



MSP bike safety accessibility gap: 72%

increase in 
access by 

treating all roads 
as low-stress



Minnesota bike safety accessibility gaps
54%

78%

29%

91%



Accessibility gaps: a rural phenomenon

existing low stress access with all open streetsPelican Rapids, MN





Accessibility Observatory data



• separation is safety, comfort

• low-stress network defines bike 
accessibility for all

• auto speed & volume block bike 
accessibility

• increasing opportunities can be 
done with engineering

Engineering gives Access to Opportunity



thank you!
Eric Lind

elind@umn.edu


