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Why we need a scientific theory of bicycle network development

We have great 
planning guides.. but



Why we need a scientific theory of bicycle network development

We have no knowledge 
on the fundamental 
geometric limitations of 
network growth.

We have great 
planning guides.. but



Connecting bicycle networks
Previous research



Previous research: Connecting bicycle networks

CRBAM19 Delft

Luis Guillermo  
Natera Orozco

https://royalsocietypublishing.org/doi/10.1098/rsos.201130

https://arxiv.org/abs/1907.07080


Cities have different transport network layers



Bicycle networks are highly fragmented



Bicycle networks are highly fragmented

1) In London, the largest connected bicycle 
component covers only 5% of nodes



Bicycle networks are highly fragmented

2) In London, the bicycle network has 
>3000 disconnected components



Bicycle networks are highly fragmented



How should we connect the components?

Largest to 
closest

Largest to 
second largest

Closest 
components

Random to 
closest



Main insights from our previous study

1) Fragmentation 
All cities have fragmented bicycle networks, even Copenhagen

2) Effective connectivity improvements possible 
In developed cities like Copenhagen, small but focused investments 
connect the bicycle network effectively



Growing bicycle networks
New research



Just connecting components comes with 3 issues

1) No resilience



Just connecting components comes with 3 issues
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developed areas



Just connecting components comes with 3 issues

1) No resilience 2) Develops only 
developed areas

3) Irrelevant for >99% 
of cities on the planet

Los Angeles



Let's study growing networks 
from scratch



Inspired by CROW, we want a cohesive network

Connectedness & Resilience



Inspired by CROW, we want a cohesive network

& CoverageConnectedness & Resilience



We build a greedy triangulation between points of interest

Street network &



We build a greedy triangulation between points of interest



We build a greedy triangulation between points of interest



We explore 62 cities, to be general & place-independent



Result 1: First there is decreasing return of investment!

The pieces need 
to connect and  
to form cycles



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



Policy implication 2: Strategy matters - build for the whole city

Avoid "random-like", 
piecewise growth

We've built many bike tracks 
but nobody is using them,  
so why build more?



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



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



Our procedure generates a first cohesive network

Population density

Can be refined arbitrarily:

Road type

Inclination

Traffic / Stress

....

https://github.com/mszell/bikenwgrowth
Open-sourced at:

Routes
Green spaces



Explore your city at GrowBike.Net

http://GrowBike.Net


Download the preprint

https://arxiv.org/abs/2107.02185



Bicycle network planning is about both politics and geometry

Politics

Network 
geometry
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