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On the emergence of decentralized urban and transport systems through
co-evolution of social environment and actions
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This research conducted a series of theoretical and empirical studies on the

emergence of decentralized urban and transport systems through co-evolution of social environment
and actions, such as the voluntary supply of transportation services in depopulated areas. As a
result of research, we found that (1) social interaction models can be a strong basis for exploring
the emergence of decentralized urban and transport systems. This is particularly true when the model

is extended to deal with interactions that explicitly reflect decision making of multiple actors.
On the other hand, the emergence of decentralized urban and transport systems may be influenced not
only by actors’ decisions but also by the bundle of "constitutional choice rules™, "collective
choice rules”, and "operational rules" surrounding them.
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Conditions

Inputs from riders
1. Maximum walking distance
2. Origin and destination
3. Earliest departure time
4. Latest arrival time

Inputs from drivers

1. Locations of meeting points

2. Time needed to get into and
get out of the vehicle

3. Walking speed

4. Driving speed

Matching
algorithm

Matching
results

Objective function:

1. Maximum trip duration
2. Vehicle capacity

3. Origin and destination
4. Earliest departure time
5. Latest arrival time

Lexicographic goal programming:

1. Maximizing the number of
matched participants

2. Maximizing the driving
distance savings
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