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The need

Urban traffic systems are experiencing an increasing 
array of dynamic factors

Models strongly focused on vehicular traffic

Lack of integration with systems and tools used to 
manage and develop road networks 
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The ambition (1)

SAFETY & 
SOCIOECONOMIC 

OUTCOMES

New 
technologies

New forms of 
transport

Regulatory and 
behavioural changesIndividual (micro) 

level

network -wide 

(macro) level

focused on both vulnerable 
road users and vehicle 

occupants

significant game-changer 
for urban stakeholders
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The ambition (2)

PHOEBE’s methodological framework 
will be a άōƭǳŜ-ǇǊƛƴǘέ for how cities 
can establish and apply the predictive 
safety assessment framework in an 
efficient and cost-effective way, 
providing a theoretical guide on how it 
works, and how to implement it.
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Project Objectives

To develop a new, replicable methodology for dynamic safety prediction and socio-economic 
evaluation

To harmonise safety definitions in traffic simulation models

To develop enhanced and integrated urban risk assessment models and tools

To embody social components into risk assessments to take into account changes in human 
behaviour, and mode and trip choices

To exploit big data and telematics through AI and ML data analysis techniques that are innovative and 
efficient 

To apply the proposed methodological framework and enhanced and integrated predictive modelling 
tools in an experimental multi-use-case
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The outputs would then be evaluated 
to produce dynamic safety scores. 

The results can be used to rerun and 
refine simulated scenarios and 

validate the results

Locations would be selected for 
simulation to understand how the 
changes the city is planning will 

work in the context of other trends.

Select Simulate Evaluate Extrapolate

The Methodology

Data gathered to establish 
baseline conditions and then 

simulate the expected changes 
to the road environment

The results are then 
extrapolated to the network-
wide level to estimate the 
overall impact of the forecast 
changes and impacts are 
calculated.
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The PHOEBE framework (1)

Established and proven 
traffic simulation tools 

Road safety assessment 
methods 

Dedicated road safety 
module in the traffic 

simulation tools 

(i) infrastructure safety, speed, modal 
shift, and induced demand models and 
performance metrics

(ii) human behaviour models 

(iii) application of new and traditional 
data sources and analytics using artificial 
intelligence (AI) and machine learning 
(ML) techniques.
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The Phoebe Framework (2)
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Demand Modelling and Socio -Economic Impact Assessment

Main Role
• Development of mode choice and induced demand models. 
• Evaluation of behavioural and modal shift effects. 
• Assessment of socio-economic impacts of urban mobility 

interventions. 

Integration with Simulation
• Demandmodels generate future travel demand and modal 

shift scenarios.
• Outputs are integrated into the Aimsun simulation 

environment.
• Simulated traffic conditions are subsequently used to 

estimate safety, mobility and economic impacts.

Key Contributions
• Cost-Benefit Analysis (CBA) 
• Cost-Effectiveness Analysis (CEA) 
• Estimationof safety, health benefits, travel time and 

environmental impacts. 
• Network-level extrapolation of intervention impacts.

From behavioural 

changes to societal & 

economic impacts
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Human Behaviour Modelling & Safety -Oriented Simulation

Main Role
• Development of predictive human behaviour models.
• Analysis of behavioural responsesto infrastructure and policy 

changes.
• Modelling of Vulnerable Road User (VRU) interactions and non-

compliant behaviours.

Integration with Simulation
• Behavioural models are embedded into Aimsun simulations.
• Behavioural outputs influence traffic dynamics, conflicts and 

safety outcomes.

Key Contributions
• Speeding behaviour modelling
• Red-light violation modelling
• Crossing outside designated areas (jaywalking)
• Transferability assessment across cities

Data needed
• Video analytics
• Telematics
• Survey Data
• Traffic Observations

From human 

behaviour insights to 

safer mobility 

interventions
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Dynamic Safety Assessment & Simulation Integration

AIMSUN
• Simulationof future mobility scenarios.
• Estimation of traffic flows, speeds and interactions.
• Evaluation of infrastructure and policy interventions

Integration with Simulation
• Star Rating Scores (SRS).
• Fatal and Serious Injury (FSI) estimation.
• Dynamic road safety assessment andsafety prediction tools.

Risk Assessment
• Infrastructure-based safety evaluation
• Dynamic risk estimation under different traffic conditions
• Vulnerable Road User (VRU) risk assessment
• Network-wide safety performance analysis
• Identification of high-risk locations and intervention priorities

Key Contributions
• Direct integration between Aimsun Next and iRAP ViDA.
• Automated exchange of simulation and safety data.
• Evaluation of interventions before implementation.

From simulated 

scenarios to dynamic 

safety predictions
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PHOEBE Pilot Results 
The PHOEBE consortium 

Presenter: Stella Roussou
Research Associate, PhD Candidate

Department of Transportation Planning and Engineering,
National Technical University of Athens



This project has received funding from

the European Union’s Horizon Europe

research and innovation programme

under grant agreement No 101076963

UK participants in Horizon Europe Project PHOEBE

are supported by UKRI grant numbers 10038897 (The

International Road Assessment Programme – iRAP)

and 10056912 (The Floow)

Use cases

ATHENS VALENCIA
WEST

MIDLANDS
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ATH
Athens
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Athens Use Case Definition 
• The focus of the Athens pilot is pedestrian road safety.

• In order to measure it, profiles and example travel 
patterns are defined. 

• The analysis place critical emphasis on VRU KPIs, i.e. 
speed measurements and modal share of pedestrians, 
cyclists and similar modes, such as e- scooters. 

• Different parametersare taken into consideration, such 
as disability rate, gender or age. 

• Scenariosare also be created for different times of the 
day, such as day- or night time, as well as during peak or 
off- peak hours.

16
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Athens Use Case Interventions 

City of Athens intends to implement three major 
interventions to promote safety and sustainable 
mobility:

• a 30 km/h speed limit across the network through 
several regulatory measures, from nominal 
enforcement to police presence to radars and 
speed cameras

• the establishment of an extensive network of
bicycle routes within the existing road network 
(mixed traffic, bike/bus lanes and bike lanes on 
road shoulders)

• the promotion of public transport modes. 

17
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Athens Use Case Framework 
Application  Results 
The Athens Simulation model contains:

• A before -after analysis using simulated data and naturalistically observed data. 

The simulated scenarios are the baseline and post-interventions (including the Athens Great Walk, the lane 

changes and pedestrianization).

• Some performance indicators analyzed and more precisely travel time, flow, speed, density, queue length, and 

crash risk.

• Additionally, KPIs disaggregated by road types (primary, secondary, etc.) and control types (traffic light, stop 

sign, etc.).

The noteworthy draft outputs of the simulation models are:

• Trip changes: +5% passenger cars, +14% motorbikes, −50% taxis.

• Impact analysis: increase in traffic flow (+11.6%), density (+29.8%), travel time (+28.3%), delay (+37.5%) and 

reduction in Speed (−5.5%).

• Spatial analysis by road type and control type: Primary/residential roads demonstrated flow increases, and the 

secondary roads had an increase of crash risk.
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Key preliminary results:

• Traffic control strategies directly affect flow, delay, and risk.

• Road capacity changes influence user choice (e.g., motorbikes up, taxis 
down).

• Increased congestion in key axes, mitigated by changes in traffic control 
logic.

Before interventions : 

Calibration was based on traffic data from 19 detectors (Tuesdays and 

Thursdays in May 2019, 8:00–9:00 a.m.) and supplementary field 

measurements (Nov 30–Dec 3, 2019, 7:30–9:30 a.m.). 85.2% of GEH 

values were < 5, and R² = 0.98, indicating an excellent fit between 

observed and simulated volumes .

Athens Use Case Framework 
Application  Results 
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After interventions : 

Calibration used data from 6 detectors (Tuesdays and Thursdays in March–April 2023, 
8:00–9:00 a.m.) and field measurements on March 23 and April 27, 2023 (8:00–10:00 a.m.). 
85% of 

• GEH values were < 5, and R² = 0.99, confirming strong model accuracy .

Regarding validation, comparison of observed and simulated travel times using Google 
Directions API showed high correlation, confirming model robustness.

Challenges 

• Managing increased flow without compromising safety.

• Slightly increased crash risk despite improved multimodal efficiency.

Athens Use Case Framework 
Application  Results (4.3)
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Athens Local Stakeholder Feedback 

● Initial engagement with local experts, January 27th 2025. 

● Key stakeholders from the city of Athens, Transport planners and safety experts from public and 
academic institutions engaged in the 1st reflection workshop conducted on 15th of May in Athens 
and in the targeted stakeholder questionnaire.

● The stakeholder feedback will inform the final D4.2 deliverable and will be incorporated into the 
synthesis of findings under WP5.

● Socio-spatial variables will be enhanced in the models, and KPI definitions will be revised based on 
stakeholder suggestions.

● The final KPIs will be aligned with policy frameworks such as Sustainable Urban Mobility Plans 
(SUMPs).

● A follow -up reflection workshop was implemented in June 2025 to validate revised outputs.
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Athens Local Stakeholder Feedback 

Feedback received:

• Strong emphasis on the 
dynamic assessment of 
interventions using crash 
risk and TTC indicators.

• Positive reaction to the use 
of AI and telematics, with 
clear concerns about 
ensuring transparency and 
accuracy.
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Athens Local Stakeholder Feedback 

Feedback received:

● Stakeholders recommended strengthening 

indicators related to VRU infrastructure quality 

and including social dimensions (e.g., gender, 

age, disability) in modeling.

● The results of the models and KPIs should be 

integrated into the Sustainable Urban Mobility 

policies. This requires continuous meetings 

with the technical services of the Municipality 

of Athens and consultation with the 

competent authorities.
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Athens Local Stakeholder Feedback 
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Valencia
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• The Valencia pilot aims to assess and improve 
cycling safety through the CycleRAP(usingLane 
Patrol technology) and iRAP methodology, user 
behavior analysisand simulations.

• focus on 4 cycling corridors in the reas of Algirós, 
Camins al Grau, Benimaclet, Beteró and El Cabanyal 
districts. Proximity to UPV campus and tourist 
hotspots and presence of tram crossings.

• Context and Characteristics of the Location:
- 800.000 inhabitants 
- Important tourist destination 
- Pedestrian- and bike- friendly city 

26

Valencia Use Case Definition 
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• Valencia has developed the Urban Strategy 2030 as part of the Missions Valencia 2030, aiming to 
enhance the quality of life and sustainability of the city by prioritising non- motorised mobility, 
particularly walking and cycling. This is achieved through theexpansion and improvement of the cycling 
lane network and the creation of a "green ring" around the metropolitan area, connecting  neighborhoods 
and municipalities with cycling and walking paths.

• Use case future scenarios that will be assessed include:
○ Update of the bicycle facility network , ensuring at least 1.5 m, ensuring suitable pavement 

conditions, and relocating bike lanes from sidewalks to roadways.
○ Speed management, with speed limits of 30 km/h on streets with a single lane in each direction, 

traffic calming devices, and speed limit signage with road markings.

as well as the consequences of the:
○ Steep uptake in e-micromobility usage, both with and without the introduction of a shared e-

scooter provider in the city

• Analysis User Behaviorsin the following situations:
- Speeding - Non- compliance of micromobility users at traffic lights

27

Valencia Use Case Definition 
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Scenario Testing and Crash Estimation

• Simulation Parameters :
• Four revised intervention scenarios (from D4.1)

• Calibrated simulations aligned with WP2/WP3 insights
• Stakeholder-informed model adjustments (T4.1)

• Temporal Coverage :
Simulations executed for 14 hours/day (5:00–19:00)
with 4 replications per scenario

• Crash Estimation :
• Applied frequency and severity models
• Integrated dynamic safety indicators for evaluation

• Outcomes :
• Verified model behavior and parameter settings

• Delivered usable, stakeholder-informed simulation results

• Contributed to WP3 refinement activities

Valencia Use Case Framework 
Application  Results 
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Tested Interventions

29292929

Simulation Scenarios

Intervention 1 

• Moving bike lanes from sidewalks to roadway with 

physical separation

A screenshot of a website

AI-generated content may be incorrect.

Intervention 2 

• Establishing a variable speed limit, downgrading 

motor lanes adjacent to bike paths to 30 km/h

A screenshot of a video game

AI-generated content may be incorrect.

VLC

Click on the documents to access the full 

factsheets

https://irap1-my.sharepoint.com/:b:/g/personal/shanna_lucchesi_irap_org/EeAfKRMr9O5PmaJqu-sCBmcBWQ6BuwRIs4HkWjxiXgoDow?e=PGxBIs
https://irap1-my.sharepoint.com/:b:/g/personal/shanna_lucchesi_irap_org/EXOSRERbaGpHiiGEOKvHWSQB-7Au9Y-02rGDTHxmg--Hnw?e=YWlA3c
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Tested Interventions

30303030

Simulation Scenarios

Intervention 3

• Modeling a 30% increase in micromobility, evaluating 

the impact of private vs public shared scooter 

systems

Intervention 4

• Reconfiguring road space by implementing a new 

parking lane next to the central divider (Avinguda 

dels Tarongers)

VLC

Click on the documents to access the full 

factsheets

https://irap1-my.sharepoint.com/:b:/g/personal/shanna_lucchesi_irap_org/EWgaCpXJEGhEqQZ0A9fqdwEB4mFaSmX3eiMqnXs-J0hbOQ?e=sNbGEi
https://irap1-my.sharepoint.com/:b:/g/personal/shanna_lucchesi_irap_org/EfULMkKrcMRJl948r_jyr_QBtnpglT9mAEC1iriTwbKXTQ?e=pRaAuV


This project has received funding from

the European Union’s Horizon Europe

research and innovation programme

under grant agreement No 101076963

UK participants in Horizon Europe Project PHOEBE

are supported by UKRI grant numbers 10038897 (The

International Road Assessment Programme – iRAP)

and 10056912 (The Floow)

31

We held two reflection meetings with stakeholders 
from Valencia in 2025

- First one in January 2025

Format: Discussion + follow -up survey

Walkthrough of the whole project, cycling corridors and 
simulation scenarios for Valencia

- Follow up in July 2025

Format: Presentation + discussion/Q&A

Presentation of the final technical results + questions

Valencia Local Stakeholder 
Feedback 
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Key feedback received across the two workshops:

- A shared interest in the intervention scenarios, they 
highlighted a specific relevance that they put in the red 
corridor due to higher and heavier traffic volumes

- iRAP and CycleRAP results in line with the expectations

- Interest in learning from the other use cases

- Positive reaction to the improvements in AI-based image 
recognition in infrastructure assessment

- Discussion on how the PHOEBE framework can fit within 
the existing Valencia traffic management system

Valencia Local Stakeholder 
Feedback 
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This use case focuses on behavioural changeand the cycling road safety.

Two Aimsun models cover a contiguous area within the West Midlands.
- Aimsun 1 covers 50 km2 from Birmingham city centre to Solihull. 
- Aimsun 2 covers 5 km2 to the south of Birmingham city centre.

Use case interventions to explore include: 
• Reduced speed limits (all 40 mph roads to 30 mph)

• Implications of mode-shift induced from new cycle infrastructure

34

WM Use Case Definition 
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50 km 2

5 km 2

WM Use Case Framework 
Application  Results 
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Completed Analyses
Extensive simulations will be used to forecast changes in traffic behaviour 
and road risk (iRAP Star Ratings). 

Assessment of the safety of cycling infrastructure using Lane Patrol

Measuring theimpact of mobile phone useon driving behaviour 

Using surveys to understand public opinions regarding speed limits.

Predicting changes in mode shifttowards active travel and public transport 

36

WM Use Case Definition 
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Birmingham had 27 roads

that operated a 40 mph
speed limit

December 2025:

Reduced to 3 roads

What would be the

holistic impact of 

the 40 mph to 30 mph 

speed limit change?

WM Use Case Framework 
Application  Results 
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Speed Limit Changed from 40 mph to 30 mph

Road Safety KPIs 

IRAP predict that a 
reduction in the speed limit, 
from 40mph to 30mph, will 
result in a 36% reduction 
in FSI

Biggest improvements to 
the safety of cyclists and
pedestrians

WM Use Case Framework 
Application  Results 
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Speed Limit Changed from 40 mph to 30 mph

Walkin
g

Car

Cycles

SMM

WM Use Case Framework 
Application  Results 

Public
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Can we establish the safety impact 
of new cycle infrastructure? 

Before After
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WM Use Case Framework 
Application  Results 
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Three main stakeholder meetings in 2025.  These 
took the form of 1 hour conferences.

1 - 28/02/2025

Initial review of road risk results, initial feedback 
to the questionnaire 

2 - 02/05/2025

Preliminary review of simulation results. 
Stakeholders provided final feedback to initial 
questionnaire.

3 - 12/06/2025

Review of full simulation process and current 
results.

42

WM Local Stakeholder Feedback
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Key feedback received

• That the iRAP surveys were largely in line with expectations .

• They highlighted a handful of locations where the results might be refined with 
more local context . For example,where pedestrians might take safer routes, such 
as underpasses, to cross some major roads.

• They highlighted some locations where the FSI is unaccountably high (eastern 
extent of A454).

• They discussed planning how insights from PHOEBE can be distributed to the 
relevant teams within TfWM.
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West Midlands Road Safety Workshop - November 2024

Organised by The Floow and hosted by TfWM

Several local authorities in attendance. 

Shown the results of iRAP and CycleRAP surveys and spent time in focus groups 
discussing key problems. Local authorities acknowledged the benefits.

This session highlighted the great difficulty faced by transport planners in trying 
to achieve or maintain widespread public support for changes that aim to save lives.

Particularly when those changes inhibit or restrict the movement of motorised 
vehicles.
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