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Understanding the multimodal transport ecosystem
Initial results and next steps in ReMuNet project

John von Stamm & Lars Klapper, FIR at RWTH Aachen University
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ReMuNet aims to increase resilience of European multimodal
freight transport networks

European transport networks Reference model Industrial application

Understanding Calculation Empowerment Piloting and improvement
of multimodal transport networks of multimodal transport route for collaborative synchromodal system-optimising transport and
and description of the effects of options against the background of freight transport route allocation
disruptive events disruptive events
ﬁ » ReMuNet ontology » Replication of the infra- » Collaborative platform » P1: Social use case
» Typology of disruptive structure and its utilisation » Self-learning algorithm » P2: Ecological use case

events » Route planning algorithm

Pilot 1. North Sea Baltic »
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WP1: Developing European multimodal transport ontology and
classifying disruptive events and their impact on transport networks

European transport networks /7
@ WP Objectives Deliverable 1.1 Objective
Understanding

of multimodal transport networks
and description of the effects of

disruptive events To understand the Impact of disruptive Iden'tlfy relevant stakeholders for :
events on transport chains and analyze multimodal transport and analyse their
» ReMuNet ontology mitigation alternatives needs

» Typology of disruptive

events To lay the foundation for common standards
to describe sustainable European
multimodal transport networks

Survey and in-depth interviews were essential for stakeholder analysis.

Thank you for participating!
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Research design for the stakeholder needs analysis

A i

|dentify
stakeholder-
specific
challenges in
the face of
these disruptive
events

Analyse
disruption types
Impacting
different
stakeholders

Understand
multimodal
freight transport
ecosystem and
create role
profiles of key
stakeholders

.

Derive
stakeholder
needs to
address these
challenges and
summarise
Implications for
ReMuNet

Desk research

Workshops

Expert
interviews

Role profiles &
Stakeholder needs

Online Survey with SARIL promoted
at ALICE webinar and social media
channels provided insights for
Interviews

Semi-structured interviews with 24
freight transport representatives

from ten different European
countries

@fMuT-\-l'et
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and stakeholder rofiles

role

Multimodal freight transport process

Carfiar & y and Pick-up time
" " requiremants . .
M It d I f ht Fraight rates and X p Laading bay
o )
uitimodal 1reig Crmpunen o R
Transpart souipment
Transpart insurance

transport process

Transport infrastructure manager / operator

Governmental Entity

Freight Forwarder

DYNAMIC

Dacumentation reqiem
Booking confirmation

DYNAMIC

Information flows
between roles and role

rEguUiremants
Booking inform ation
Transpart sohedulas
Hardlireg instructions

Reagulatory and compliance
irformatian

irformatian

Handling dacumentation

Change nofifications

Tachnology integration requests

Enviranmental and sustainability data

Transshipmens irack
Terminal specifications.
Sustainabiity indicators (COz

equivalents)

Carga specifications

Planning and development
irformation

Software provider Consignes Custarms and clearance .
dosumantation f I
———————————————————————————————— 1 Hardling instructions p rO I e
Transpart documeants
Freight forwarder / . .
DLSP [¢] MCLumentation needs
Hardling instnictians
Multimodal transport
operator Canrler Origin and destination Ti e Racaived cargo dacumentatian Tracking and bracing
1i-H
Shipmend detais Rating s gubstions and esmphance pd
oo e ration ETA
Booking and resendation Tracking and tracing
. Billing and invoicing In=tra nsit i
Carrier (Road) Loading unit Hardling duration “ g
. . ) Sustainabiity indicators (GO, Incident and excaplion
Transshipment Transshipment Regulations and complance equivalents) reparting
Additional instructions Fasdhack reguests
Carrier (Rail) — Carrier B
Tarminal Shipmen! information Roauting infarmation Harwdlirg/transshipment rates (Unjlaading schedules
Loading unit Pre-amival noifications Transshipment equipment Carga slalus updates
Salety and comgliance ETA Starage raes Documentation of

trangfars
Carditian repars

Incident reparts

Track-and-Tracs
information

or DLEP Pnuﬂlﬂb“‘l’ l:rfllMtpM viehicles and Tmn-mqrtanﬂ LS oS
| | Diocumentation requinements | transshipment points documerntaticn Change nofifications
1 1 Shipmiand Information Rating inkrmasion Shipping Informatian Evakution requssts
. . ! . ! " Fraight rates Carga tracking and siatus updaies Fegulatory and compliance Emission tracking
First leg — composition I Main leg — transfer | Last leg — decomposition o
______________________________________ U | Pick-up and dalivery Transpart schedules
instructions Booking infermation
%S > ; . : )
o ) = [l Added value through services Hardling requirements Harwdling instnicsisns
@ = ™ Goods & Services S, 9 WLl =
3 " . ; : ) '
<  mm Information % B Added value through transportation Booking confimation Rate and payment information
= O B Pprovision of regulatory framework Delivery instructions
Traffic volume faorecasts Infrassructure sccess and usage Indrastncture avalabdity
—_— y LoH DOperational changes
Infragtructy Cargo specifications Rauting infarmaticn F o
rasiuciure ) Ming d . ™ Regulatory and compliance Capacity constraints
OFB mnnu" Cumplmnce and regulahry FIMENANcE and repar negueas) o rfratian

Safety and security
updates

‘Waather candifians
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Extreme weather events have highest disruptive impact on freight
transportation

Carriers are most affected by disruptions

Infrastructure
Manager/
Operator 9%

DLSP and
Software
Provider 26%

- Consignor/Consignee

Freight Forwarder/
Multimodal Operator

Infrastructure Manager
/Operator

Rail 24%

Carrier 50%

Road 13%

IWW 13%

- Terminal

- DSLP and Software Provider

- NGO
- Carrier

Most disruptions affect the physical layer;
extreme weather events take the top spot

Information
Layer

Security
incidents

Technological
failures

Accidents
Physical

Layer Natural
disasters

B 0-10%

Health Geopolitical
emergencies crisis

Regulatory
changes

Capacity
shortages

B 10-20%
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Most industry-wide challenges occur in the information layer and In™ ez
the context of regulatory issues

Regulatory factors cause most challenges Most challenges occur in information layer

System
interoperability
and adoption

Regulatory factors

: Data Mgmt. Information
Information and Quality Exchange
Layer

Data management and quality

Information exchange
Capacity Regulatory Human

. N . Management Factors Resources
System interoperability and adotion

Cost and
economic
factors

Capacity management

Vulnerability of rail network

Physical
Layer Infrastructure Vulnerability of
Limitations Rail Network

Infrastructure limitations

Human resources

B 10-20%

Cost and economic factors

0,00% 25,00% 50,00%
- Infrastructure Socio-economic
related factors factors
Regulatory - Technology
factors factors
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ReMuNet needs to address the top stakeholder needs in the

Information layer

Top challenges information layer

Data management and quality
System interoperability and adaption
Information exchange

Regulatory factors

o & w D =

Capacity management

\

Top stakeholder needs

S-S

Data standardisation and automation
Integrated digital solutions
Facilitated data exchange and collaboration

Streamlined transport regulations
Advanced analytics and forecasting tools



——

- Funded by n
the European Union AEELes
ReMuNet

ReMuNet functionalities must be designed to adress
stakeholder needs

Stakeholder Challenges

System interoperability
and adoption

Data management and

Capacity management s

Information exchange Regulatory factors

Stakeholder Needs

Facilitated data
exchange and
collaboration

Integrated digital Advanced analytics Data standardisation Streamlined transport
solutions and forecasting tools and automation regulations

ReMuNet Functionality Modules

Al-
model

Collaborative platform

Algorithm Standards




- ReMuNet
You can download the complete Deliverable for free on our

ReMuNet website

2EEs
ReMuNet
Pioneering resilient and adaptive
D 1 & 1 multimodal transport networks

Needs analysis of relevant stakeholders for
the European multimodal transport network

FIR at RWTH Aachen University

281031712024
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https://remunet-project.eu/deliverables/
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. . ReMuNet
To provide superior customer value we need to understand the

CT ecosystem dynamics

Stakeholder Challenges

System interoperability
and adoption

Data management and

Capacity management SuEly

Information exchange Regulatory factors

Stakeholder Needs

Facilitated data
exchange and
collaboration

Integrated digital Advanced analytics Data standardisation Streamlined transport
solutions and forecasting tools and automation regulations

ReMuNet Functionality Modules

Al-
model

Collaborative platform

Algorithm Standards
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ReMuNet T3.2 aims to map the current and develop a future CT
ecosystem
9 E 2
v - <
6,/ v= 208,
Purpose e Survey e Expected outcome

— Map current multimodal transport Participants: European stakeholders in Comprehensive understanding of current
5 ecosystems for focus corridors multimodal transportation multimodal transport ecosystems in the
n North Sea-Baltic and Rhine-Danube
oz Identify and visualize deficiencies and Focus on corridors
al i )

pain points . les in multimodal transportation

TTTTTTTTTTTTTTTTToTTTTTTs Tttt ro P ’ Detailed list of ReMuNet core services
Define the value proposition of . actors in TEN-T focus corridors, derived from the catalog of requirements,
ReMuNet enabling a function-based selection of
* relevant transport modes,
_ _ _ partners

Visualize the new value creation * role-specific business models and IT
N system systems, A new and visualized ecosystem blueprint
o _ _ _ based on redesigned value streams
E Develop ReMuNet platform and its core  exchange relationships
D Service portfolio Enhanced collaboration with industry

anonymous partners through workshops, leading to an

Derive service offerings based on accepted and effective ReMuNet platform
requirements




While our Initial data collection focused on the individual, we are no
focusing on the interaction between roles
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Task 1.1: Stakeholder-level Task 3.2: Ecosystem-level
Content Individual role Individual role (elaborated)

Individual challenges Activities and actors in TEN-T corridors

Impact of disruptive events Business and operating models

Exchange relationships

Requirements for a digital platform

Expert’'s interviews Online survey

Methodology
Online survey Validation interviews

Co-creation workshops

Value for Awareness of the needs and challenges of individual Understanding of the mechanisms of value creation and
practitioners stakeholders requirements for a digital platform of the individual actors

Within ReMuNet T3.2 the survey is the central mode of data collection
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Join our survey and shape the future of European multimodal

transport!

:r\ Your voice matters!
Help us enhance resilience and efficiency in freight transport and logistics
across Europe

Eg Why participate?

Influence future transport policies and systems

Ensure your needs and perspectives are heard

Be part of innovative solutions for current transport challenges

Your input will directly impact the ReMuNet project

If interested, you will receive the deliverable in which your survey results
have been directly incorporated

f Act now!
—'| v Complete the survey

v Visit https://forms.office.com/e/3sDkBHNu9J
v or scan the QR code to participate

o52)  Need help?
f}% Contact us at lars.klapper@fir.rwth-aachen.de for any questions

DN NI N NN

Thank you for your valuable contributions!

-
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https://forms.office.com/
e/3sDkBHNu9J
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WwWWw.remunet-project.eu O =erunet project

CONTACT US: info@remunet-project.eu 0 @ReMuNetProject
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