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Introduction

Survey on Citizens and Stakeholders of 9 cities
Mobility behavior, satisfaction, suggestions, etc.

The purpose is: to understand current mobility behaviors,
perceptions, and priorities across participating regions
> it provides a detailed framework for describing how people move, what influences
their mobility decisions, and how satisfied they are with the available transport
options
- itidentifies key behavioral patterns and causal relationships that can inform the
mapping of the mobility system (overall and per region) that would ultimately lead
to the development of the System Dynamics (SD) model simulating the evolution of
modal split and mobility system performance over time
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Data Analysis

Overview of Modal Split

Modal Split by Region (Stacked)
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Data Analysis

Mode Choice and Satisfaction

Satisfaction by Mode (Distribution)
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Data Analysis
Attitudes
Questions in the surveys are grouped according to:
1. Network Coverage — adequacy of infrastructure, accessibility, and integration.
2. Service Quality — perceived reliability and comfort of mobility services.
3. Safety / Risk - perceived safety when moving around the city.
4. Overall Satisfaction — general evaluation of the local mobility system.
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Data Analysis

Attitudes

Average Perception Scores Across Indices
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Data Analysis

Attitudes

perceptions of quality, safety, and coverage act as key behavioral drivers shaping mode

choice

1. Higher perceived service quality and network coverage strengthen satisfaction,
reinforcing user retention and encouraging the continued use of sustainable modes.

2. lower safety or coverage perceptions reduce satisfaction, triggering balancing
feedback. Dissatisfied users are more likely to abandon certain modes or shift toward
alternatives perceived as safer or more reliable



Co-funded by

the European Union TE R RA' N

iterreyg
IPA ADRION

Data Analysis

Preference Modeling

lexicographic preference modeling:

1. Role or habitual condition (for car use)
2. Accessibility threshold (network coverage)
3. Risk acceptance (safety perception)
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System Dynamics

System Dynamics is a computer-based methodology that simulates the behavior of
systems over time

It relies on causal relationships:

Positive. It is marked as + and it means that the two variables change in the same direction.
For example, if variable A increases then variable B also increases. Or if variable A
decreases then variable B also decreases.

Negative. It is marked as —and it means that the two variables change in opposite

directions. For example, if variable A increases then variable B decreases. Or if variable A
decreases then variable B increases.

e Y

A B



System Dynamics

Feedback Loops

Positive /Reinforcing Feedback Loops:
Assume the positive feedback loop. If
variable A increases, then variable B will also
increase (positive causal link). The increase
of variable B will cause an increase in
variable C (positive causal link between B
and C). The increase of variable C however
will cause an increase in the variable A
(positive link between C and A), which will
enhance the initial increase of A.




System Dynamics

Feedback Loops

Negative Feedback Loops: an initial increase

in variable A will cause a decrease in variable

B (negative causal link, opposite directions

of change between the two variables). The

decrease of B will cause anincrease in

variable C (negative causal link, opposite A/—\-\B

directions of change between the two Q n O B
variables), which will cause a decrease in - -
variable A (negative causal link, opposite ] ot
directions of change between the two &

variables). The final decrease of variable A

might be bigger than the initial increase, thus
canceling its original, intended effect.

+



System Dynamics

Causal Loop Diagram
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System Dynamics

Causal Loop Diagram

Feedback Loop R1 captures the self-reinforcing dynamics of active mobility. As active use
increases, users’ perceived safety improves, which in turn enhances the attractiveness of
active modes. This greater attractiveness leads to a higher active mode share, further
expanding active use in the population. Over time, the loop suggests that even small
improvements in safety or accessibility can initiate a cycle of adoption and reinforcement.

Feedback loop B1 represents the congestion feedback affecting private car use. An increase
in car share raises traffic volume, which in turn intensifies congestion, reducing mean car
speed and lengthening travel time. Longer travel times raise car cost, decreasing car
attractiveness and eventually stabilizing car usage. Additional factors such as fuel cost and
parking search time reinforce this effect. The importance of habit however makes the loop
slower to change over time.



The Model

Quantitative model

How modal share is determined:

o

Comparison of perceived utility of Car, Bus, and Active

(¢]

Lower perceived cost > higher utility > higher probability

(¢]

Shares do not change suddenly: they adjust gradually over time

o

Costs > Utilities » Probabilities » Mode Shares



Policies and Results

From the survey, policy groups were derived
| PolicyFamily | Policy Direction | KeyJustification | _____ Source |

Public transport prioritisation Increase frequency, reliability, and Dissatisfaction with PT service; Both
speed of implementation impatience with slow rollout

Active mobility (safety focus) Expansion of protected Active travel linked to safety; Citizens
infrastructure; acceleration of perceptions shift faster than
safety perception gains infrastructure delivery

Active—PT integration Improvement of first/last-mile and  Accessibility gaps, not modal Both
multimodal connectivity availability, are the constraint

Parking and car restraint Gradual parking reduction and Restrictions accepted when Both
pricing pressure alternatives exist; fairness

concerns
Roadspace reallocation Shift space from private cars to Structural car dominance Both
other modes recognised; congestion affects
quality of life

Awareness Campaignhs Effect on the utility of Active or Awareness campaigns can cause Stakeholders
Public behavioral change



Policies and Results

From the survey, policy groups were derived

_____Policy Family | Policy Direction Key Justification | Source

Awareness Campaigns Effect on the utility of Active Awareness campaigns can  Stakeholders
or Public cause behavioral change

o a0 60 a0 120
Months

Campaign effect




Policies and Results

Results

Differences in Active share (policy — base)
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Policies and Results

Results

Differences in PT share (policy — base)
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Policies and Results

Results

Tradeoff: AActive vs SD(Active) (per policy & city)

L ] Public transport prioritisation gBerane
o Safety for Active Mobility
L] Active-PT integration
L ] Parking and Car
0.06 o Reallocation of Roads
) Avwareness Campaigns &erane
@yancevo &ologna & agreb
‘)annina iagreb
0.05 ‘)urres
[«B]
E
- kopje
E & gPurres
erane jubljana
3 0.04 - - ) _ ai i
L &ologna @ jubljana
e ologna ‘)urres
= ﬁﬁologna
gfancevo
g iagreb
iS5 0.03 gBerane agreb
é gBerane &io&‘na “ancevo
E iarajev
o iagreb i}
a@iubliana @& arajevo
. 6I(opje
0.02 1 eFopie @Boclogna gagrennma
. 1 3<=] e R R
&agrsievo &iuflaggaREopie &kopie
gerane jana
% ajevo
r'&S=vo
0.01 - &=rad ver=
Mﬁcevo

—0.10 —0.05 0.00 0.05 0.10
Difference in Active share (policy — base)




Zagreb

Skopje

Sarajevo

Pancevo

loannina

Durres

Berane

Bologna

Ljubljana

Policies and Results
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Online simulator

https://exchange.iseesystems.com/public/georgios-tsaples/terrain---simulation-for-urban-
mobility/index.html#pagel
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