
This project has received funding from the Horizon Europe research and 

innovation programme under grant agreement No 101095904

1

Designing the Future of Low-Energy Public 

Transport and Shared Mobility Systems

ECTRI Thematic Group Mobility Webinar

Triantafyllidis Efstathios

Research Associate - CERTH/HIT



• 41 project partners

• Coordinated by UITP​

• January 2023 - March 2027

• Focus on improving public transport image and use in 
cities, making it more resilient & providing data and AI 
tools to operators and authorities

• Testing urban mobility innovations in 10 European 
cities and regions: Paris, Valencia, Rome, Oslo, 
Mannheim, Leuven, Hannover Region, Budapest, 
Lisbon, Thessaloniki​

UPPER in a nutshell



GOAL

• Climate neutrality 
by 2050

• Reducing 
emissions by 55% 
by 2030

• Increase PT uptake 
by over 30%

• Increase user 
satisfaction by over 
25%

Spearheading a 

Public Transport 

revolution that will 

strengthen the role 

of PT as the 

flagship of 

sustainability and 

innovation of 

mobility in cities

“PUSH” people 

from private 

vehicles & 

“PULL” people to 

public transport In 

10 cities and 

regions across 

Europe

• 78 “PUSH & PULL” 

measures 

• Measures Support 

Toolkit: 

OPPORTUNITY STRATEGY ACTIONS
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• Urban mobility faces persistent "first/last-mile" barriers that hinder Public Transport (PT) adoption.

• Shared Mobility (SM) services are often deployed without strategic consideration of the existing 

PT network.

• Users face practical barriers when attempting multimodal trips.

The Challenge

Objective: Present an integrated framework of digital solutions to strengthen 

PT as the flagship of sustainable transport by enhancing PT-SM synergy.



A Holistic Three-Pillar Framework

The proposed framework utilizes a data-driven approach to build a virtuous cycle 
for enhancing PT-SM synergy.

Pillar 1: Strategic Planning - A neutral platform equips authorities and operators 
to identify accessibility gaps and deploy SM services to complement PT.

Pillar 2: User Planning - An individualized multimodal trip planner provides users 
with tailored route recommendations based on their learned preferences.

Pillar 3: User Behavior - A mobile application incentivizes multimodal trips 
through a robust validation and reward mechanism.



Strategic Planning: The Neutral Platform

Allows authorities 
and operators to 
simulate different 

operating 
conditions and 
infrastructure 

changes.

Integrates 
Origin/Destination 

demand, PT 
schedules (GTFS), 

and real-time 
shared mobility 

availability via API.

Functions by 
comparing a Basic 
Scenario (current 
state) against a 
Test Scenario

(e.g., adding new 
micromobility 
stations in a 

specific zone).

Outputs provide a 
comparative 
analysis of 

generalized cost, 
modal share, 

number of daily 
trips, and daily 

income for each 
transport mode.



• The planner computes 23 distinct unimodal and multimodal trip 

chains using a utility-based algorithm.

• It transitions to an individualized approach based on a user's 

revealed preferences (historic trips).

• Dynamic adaptation factors are used to adjust the generalized 

cost function: for instance, "boosting" the utility of bike-sharing if 

a user frequently chooses it despite longer travel times.

• Acts as a personalized decision-making assistant that suggests 

routes users are actually likely to take.

User Planning: Individualized Trip Planner



• A mobile application provides tangible rewards (points 

redeemable for coupons at local businesses) to users who 

combine PT with active modes.

• Users earn points based on the distance of verified trips, with a 

20% bonus awarded for multimodal journeys.

• The system ensures integrity using a multi-step Transportation 

Mode Detection (TMD) algorithm that analyzes smartphone 

sensor data. 

User Behavior: Incentive & Validation App



• Scenario modeling via the Neutral Platform successfully quantifies 

the direct impact of service modifications.

• The individualized trip planner correctly promoted alternative 

modes for specific users based on their learned behavior.

• The 89% accuracy of the core TMD algorithm ensures that 

multimodal efforts are fairly rewarded.

Results & Real-World Impact



• The integrated digital solutions provide a 

transferable and scalable model for cities to 

actively engineer a more efficient multimodal 

ecosystem.

• Future work includes large-scale demonstration 

in Thessaloniki, integrating the city's new metro 

system into the trip planner, and assessing 

long-term modal shift.

Conclusion & Future Outlook
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UPPER contributes to achieving the aims of the 

CIVITAS Initiative and the goals of the EU Mission: 

Climate-Neutral and Smart Cities

Thank you!

upperprojecteu.eu

UPPER Project EU

@UpperProject-on8dq
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