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1. Problem setting
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1. Problem setting

CURRENT AND FORECASTED MODAL SPLIT FREIGHT TRANSPORT
BELGIUM (% BASED ON T-KM)
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1. PrObIem Settl ng EU (CONVENTION) — SHARE OF TRANSPORT GREENHOUSE GAS EMISSIONS
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1. Problem setting

= Waterborne transport:
= Large & branched waterway network in Belgium

rigure 14: Inland waterway network density in the EU-28 by Member States
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Source: Authors’ own elaboration based on Eurostat data

= Safest and most reliable mode



1. Problem setting

= To stimulate modal shift: inter-, multi-, co-, synchromodality

= Operational research: maturity phase
< not yet often implemented in practice

* Industry reluctancy
* CSF: Coordination, cooperation and control

= Main observations of today’s practices:
= Still heavy reliance on truck transport - externalities
= Operationalization of multi- and synchromodality: challenged by CSFs



2. Main concepts

Demand management
strategies

/\

Decision-making of modal choice maker AZents Ethelr Interactions

Multi-/synchromodal freight flows

Objective: minimize hinterland transport
chain cost/ maximize profit

Utility function of different factors
. Total cost >
« Reliability
« Time
« En-route flexibility
- Value-added services
- Modal control
« Emissions?

1. Freight demand management strategies

*  Which freight demand management strategies can be implemented to better utilize the
available capacity on other modes and thus stimulate the modal shift?

Scope: Hinterland transport chain for import and export containers
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2. Main concepts

Demand management
strategies

Decision-making of modal choice maker

Agents & their interactions

Objective: minimize hinterland transport
chain cost/ maximize profit

Utility function of different factors

Multi-/synchromodal freight flows

. JAN :

« Total cost

- Reliability

- Time

« En-route flexibility

- Value-added services
+ Modal control

/

« Emissions?

Challenges
Conflicting interests

Information asymmetry
Inbalances in costs and gains
Complex dynamic interactions

Arbitration mechanisms

Potential arbitration mechanisms
Coordination of parties by contractual relationships

Incentives for cooperation
Fair pricing mechanisms
Cost- and gain-sharing among all actors

Cooperative game theory
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2. Arbitration mechanisms

Where in the transport chain should
these be implemented?

Which and how should arbitration
mechanisms be implemented?




2. Main concepts
Mode-free booking
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3. ABM framework

[ Barriers J

[ Actors & their properties [ Agent-based model J

Utility function

Different business interests s ——
Business interests

Unequal impact on costs
and gains

Agents and their properties

Agents' interactions

Cost functions

Agents' environment

Information asymmetry

Gain functions

Agents' behavioral rules

Complex dynamic
interactions

Information sources and use

S Feedback
__________________________ loop

_______________________________________ [ Simu‘lyation ] ) M

\
[ Inputs ] Initial impact on demand after activation of )
""""""""""""""""""" demand management strategy

Demand management Quantifiable impact of the
strategy strategy Check where conflicts arise

Solve imbalances by applying the appropriate
Potential arbitration | arbitration mechanisms
mechanisms

Additional demand
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4. Next steps & corresponding methodologies

1. Literature review

= Freight demand management strategies
= Arbitration mechanisms

2. Interviews & workshops
3. Data exploration

12



4. Next steps & corresponding methodologies

= Data:

= Strategic Freight Model Flanders
= On-board Unit (OBU): GPS points

* New point emitted every 15 sec

* Infrastructure level: calculate densities
< truck level: origin-destination information

= O-D data for barges
* Flemish Waterways
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4. Next steps & corresponding methodologies
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Thank you!



