
IT UNIVERSITY OF COPENHAGEN

The Science of Growing  
Urban Bicycle Networks

CSH-ITU Sustainable Mobility Workshop

Michael Szell

 
NERDS (NEtwoRks, Data, and Society)
nerds.itu.dk

Vienna, April 14, 2023

http://nerds.itu.dk


How to build bicycle infrastructure?

We have great 
planning guides.



Mostly about intersection or 
street design.

We don't know much from a 
systemic birds-eye perspective! 

We have great 
planning guides.

How to build bicycle infrastructure?



Different cities need different strategies



Every network has a Largest Connected Component (LCC)

LCC



Effective connectivity improvements are possible
 
Small but focused 
investments connect the 
bicycle network effectively

Natera Oroczo et al, R Soc Open Sci 7 (2020)   



Different cities need different strategies



Let's grow networks 
from scratch

to understand fundamental 
structural limitations



Inspired by CROW, we want a cohesive network

Connectedness & Resilience

Szell et al., Sci Rep 12, 6765 (2022)
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Inspired by CROW, we want a cohesive network

& CoverageConnectedness & Resilience



We build a greedy triangulation between points of interest

Szell et al., Sci Rep 12, 6765 (2022)

Seed points



We build a greedy triangulation between points of interest
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We build a greedy triangulation between points of interest

Szell et al., Sci Rep 12, 6765 (2022)



We explore 62 cities

Szell et al., Sci Rep 12, 6765 (2022)



Result 1: Investments need to surpass a critical threshold

The pieces need 
to connect and  
to form cycles

Szell et al., Sci Rep 12, 6765 (2022)



Policy implication 1: Invest persistently!

https://twitter.com/BrentToderian/status/1420907319982915587?s=20



Result 2: It's not a network's length that matters but how you grow it

At same length, we could 
do much better

Synthetic ViennaReal Vienna

LCC



Policy implication 2: Strategy matters: Build for the whole city

Avoid "random-like", 
piecewise growth

Synthetic ViennaReal Vienna

LCC



Policy implication 2: Strategy matters: Build for the whole city

Avoid "random-like", 
piecewise growth

Synthetic ViennaReal Vienna

LCC

Random growth needs 
3x the investments than 
a global strategy



Policy implication 2: Strategy matters: Build for the whole city

We've built many bike paths 
but nobody is using them,  
so why build more? Synthetic ViennaReal Vienna

LCC

Avoid "random-like", 
piecewise growth





Easier said than done - Isn't this unrealistic??

Synthetic ViennaReal Vienna

LCC



Nope: See Seville Also: Paris, Oslo, ...

https://usa.streetsblog.org/2020/10/13/best-practices-how-seville-became-a-city-of-cyclists/

Easier said than done - Isn't this unrealistic??

There is 
no excuse



Explore your city at GrowBike.Net

http://GrowBike.Net


1) Invest early, build fast 
2) Plan for the whole city



Building sustainable cities is a 
political, not a technical question



Tom Flood



Tom Flood

Mattioli et al, Energy Research & Social Science 66 (2020): 101486 
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