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Introduction
The Learning Lab – Future Transport Systems (𝐿𝐿2 − 𝐹𝐹𝐹𝐹𝐹𝐹) is an integrative platform to bring 
together SCCER Mobility research groups & commercial partners. It addresses the development 
of future technologies and new business models under dynamic policy conditions as well as 
their impact on the future states of transportation system in Switzerland

As an example of research activities, 𝐿𝐿2 − 𝐹𝐹𝐹𝐹𝐹𝐹 conducts research on the current state and 
future developments of freight transport in Switzerland, with a special focus on new 
technologies in both rail and road freight transport systems. 

In addition, 𝐿𝐿2 − 𝐹𝐹𝐹𝐹𝐹𝐹 contributes to the integrative assessment of SCCER Mobility projects, by 
developing tools to evaluate the current state of research activities and highlighting potential 
directions of future joint research projects and other tools in order to facilitate interaction 
among SCCER Mobility members

The Industry-Academia Dialogue

Analyzing the dynamics of rail freight competitiveness in Switzerland
A model of freight transport system in Switzerland is developed  to analyze the potential impact 
of future technologies and system interventions, including vehicle electrification, automation, 
digitalization and policy-making. 

Freight transport system is regarded as a complex socio-technical system, where the 
technological infrastructure (the physical layer) is the context of actor interactions (the social 
layer), leading to transport patterns and dynamic behaviors.
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𝐿𝐿2 − 𝐹𝐹𝐹𝐹𝐹𝐹 contributes to planning and organizing the Industry-Academia dialogue, 
to be held on November 29th 2018. A concept is proposed for the decarbonization
of road freight transport by focusing on the electrification of road freight systems: 

At the strategic level, the competitive landscape is analyzed figure 1), while at the 
operational level the path towards road freight electrification is discussed. The 
direct and indirect impacts of electrification on power infrastructure (Cabukoglu et 
al., 2017), barriers of penetration (cost, range, recharging time, etc.) (Nicolaides et 
al., 2018) and alternative technologies (Non-conductive charging, overhead 
catenary system, etc.) are some of the important topics at this level.
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Learning Lab – Future Transport Systems
A dynamic modeling approach to transport system analysis in Switzerland
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• Scenarios for future
• Why electrification?
• Alternative technologies
• Rail transport vs. electrified road transport
• Corporate strategies
• Life cycle assessment

Method
System Dynamics modeling is a class of differential equation models (Rahmandad et al., 2015) 
that highlights dynamic problems arising in complex systems (Rahmandad and Sterman, 2008), 
nonlinear relationships, interdependencies, circular causality, information feedback and mutual 
interactions (Dehdarian, 2017).

System Dynamics modeling is used to:
• Analyze the complexities of the Swiss transport system
• Discuss interlinkages & feedbacks in the system
• Learn about consequences of specific interventions, policies & measures

System Analysis
The structure of modal choice is revealed as a substantial factor behind transport system 
behavior in the form of interconnections and feedback loops. The relative dominance of the 
main loops, shapes the state of the system
• Commodity factor: changes in the composition of commodity goods
• Load factor: adjusting load availability
• Cost factor: the link between transport performance and costs
• Speed factor: adjusting service speed to traffic on infrastructure
• Expansion factor: adjusting infrastructure to infrastructure traffic

Interaction of these different loops, shapes the behavior of competitiveness, as the main 
parameter behind the modal choice 

Integrative Assessment of SCCER Mobility Projects
Documented data on the past and present state of research projects and collaborations are 
used to analyze the network of interactions, by using Social Network Analysis (SNA) techniques.

The results of social network analysis are used to define new research topics and contribute to 
potential instruments for steering collaboration, including special issues on the main research 
paths.

Figure 1 shows an example of the preliminary SNA results based on the co-authoring activities 
of SCCER Mobility members to analyze emerging clusters of collaboration. Each member 
represents one researcher, while the colors show research teams. Node size represents 
betweenness centrality, a measure of moderating scientific collaboration between other 
researchers, and each link implies co-authoring one single publication, while link thickness 
means co-authoring more than one publication.

Figure 3. A simplified causal loop diagram (CLD) of transport modes

Figure 2. A framework for the industry-academia dialogue planning
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Figure 1. The preliminary SNA results based on SCCER Mobility publications 2017
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