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9. APPLICABLE MEASURES IN CHICAGO AND BARCELONA TO 
IMPROVE EFFICIENCY OF BUS NETWORKS 

 

The analysis in both cities shows that the network can be improved in order to 
reduce costs and travel time as well.  

In Chicago, increasing the stop distance from one block to a little bit more than 
two blocks (475m, almost 1/3 mile ) results in a reduction of five minutes of the 
travel time and about $165 of the total costs (5%). When objective O2 is applied, 
the network can be improved by increasing vehicle frequency up to 14 vehicles 
per hour (a little bit more than every 4 minutes), which reduces slightly the total 
weighted travel time maintaining the same total costs. Moreover, these results 
are even more conclusive if the line spacing is set to 1,031m, or 2/3 of a mile. 
When we first apply objective O5, the total weighted travel time would be 
reduced by six minutes and the total cost by almost $255 (about 7%) if the line 
spacing is set to 2/3 of a mile and the stop spacing to 511m, or about 2 blocks 
and a half. Additionally, the application of objective O2 implies an improvement of 
two minutes in the total weighted travel time for a vehicle frequency of almost 9.5 
vehicles per hour (slightly more than every 6 minutes). 

The implementation of these measures, however, might bring some difficulties. 
Secondary streets in Chicago are often narrower than main streets, and they 
might not be suited to support a bus route in order to have the optimal line  
spacing of 1031m. Another circumstance that has to be considered is the high 
weight that Chicagoans assigned to the access time. It is about 33% higher that 
in Barcelona. That means that a measure that implies a higher access time for 
travelers might not be happily welcomed, especially if it is difficult to notice the 
overall improvements. Although Chicagoans would have to walk only about 75m 
more on average, with a reduction of time of about eight minutes, the bus stop 
spacing would have surpassed the double of the current one. This might be a too 
drastic change to accept. 

In Barcelona, the current stop spacing would need to be increased as well in 
order to optimize the efficiency of the network. However, only with increasing it 
by 150m the efficiency wouldn’t improve very much: only a reduction of one 
minute in the travel time and 33€ in the total costs (1%). If we apply objective O2, 
however, the efficiency is improved by a reduction of three minutes in the 
weighted total time if the vehicle frequency is set to 12 vehicles per hour (every 
five minutes). Including the line spacing as a design variable, the results of 
applying objective O5 is that the network is improved when the stop spacing is 
set to almost 490m and the line spacing to almost 855m. The total weighted 
travel time in these conditions wouldn’t change but the total costs would be 
reduced by 50€ (1.3%). When applying objective O2, the travel time is reduced 
by 3 minutes if the frequency is set to be 14.5 (one vehicle every 4 minutes).  
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Therefore, the bus network in Barcelona is quite close to its optimum values, 
since the measures that can be taken don’t improve it significantly. The stop 
distance might be increased so that the stops would be found every four or five 
blocks instead of three blocks and a half. And the line spacing could also be set 
to be about eight blocks instead of seven. But these changes would barely imply 
a reduction of the travel time and costs, and the new required vehicle frequency 
(vehicles every 4 minutes) would be difficult to maintain in a dense traffic city as 
Barcelona. 

Table 12 summarizes the measures that can be implemented in both cities and 
their impact on the bus network operability, by means of percentage of reduction 
for the current values of total costs and total weighted travel time. 

 

Table 12. Network improvements. Reduction of current values resulting from applicable 
measures. 

Chicago Barcelona 
 

Travel Time Total Costs Travel Time Total Costs 

Increasing bus 
stop spacing 2,5% 5% 0% 1% 

Additionally, 
Increasing line 

spacing 
10% 7% 0% 1,3% 

Additionally, 
Increasing 

vehicle 
frequency 

13% 7% 7,5% 1,3% 

 

An extra remark that has to be done is that this model doesn’t take under 
consideration the costs for implementing it. That is to say, it doesn’t consider the 
costs of construction and maintenance of this new network layout: costs for 
relocating the bus stops to its optimal spacing, costs for adapting the streets to 
hold the new layout of the bus network, or costs related to the change of the 
schedule on the buses. 




