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Statement of the thesis: Having a bicycle network that is fully separated from 
vehicular traffic is not realistic even for top-performing cities. Thus, cycling in most 
countries entails switching between streets with different length, safety, convenience, 
and comfort levels. As a consequence, the quality of bicycle networks should not be 
evaluated based  on  one  but  multiple  factors  and  by  considering  the  different  
preferences of the users between the factors.  
 
Research method: This work proposes a multi-layer multi-
objective methodology to assess -what we refer to as- 
bikeability per origin-destination (OD) pair and for the entire 
network, useful for evaluation and planning of bicycle 
networks. We do so by introducing the concept of 
“bikeability curves” which allows to assess how bikeable a 
network is for for its heterogeneity of users. This 
methodology is tested on two cities with different bike 
cultures: Amsterdam and Melbourne. 
 
 
Major conclusions: The methodology has shown to provide  means  to  analyse  the  
heterogeneity  of  streets  that  buildup a bicycle network and the diversity of users’ 
preferences between contrasting objectives. Numerical results, in terms of ratio of 
origin destination pairs that offer trips with a low detour and low discomfort levels, 
demonstrate how the methodology is able to capture bikeability of entire urban 
networks. Based on a case study we see that on average Amsterdam accommodates 
users that want to cycle on more comfortable bike streets better than Melbourne.  
 
 

Figure 2: Bikeability curves of 100 OD pairs and network-wide bikeability curve. The colored curves are the individual 
bikeability curves for each OD pair. The black points represent the network-wide bikeability curve computed over all OD pairs 

Figure 1: Visualization of a bike 
network as a multilayer network 


