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The H2020 STORM project has found some important areas where information and 
insights are lacking in current freight transport modelling (Köhler & Brauer  2022): 

● Plausible projections of how the different aspects of change in logistics will drive 
structural change in logistics. 

● Scenario simulations that are based on the interlinked system changes of new 
digitalised logistics structures and zero-carbon energy in freight transport. 

● Policy package simulations that will actually deliver sustainability, freight transport 
models that can represent processes of structural change will be needed to assess 
potential points of influence on transport system changes. 

Köhler & Brauer propose some research directions to address these areas.  

One approach could be ‘Big models’ for ‘Big Data’, extending micro ABM and network 
methods to larger scales such as regions or countries. These models would need to use 
shared large datasets – using Blockchain technology for confidential data if necessary 
to make sharing of data between companies more attractive. Another possibility is 
simulated data based on smaller samples for GPS and AIS data for road vehicles, ships, 
and aircraft.  

Another possible direction is Rapid response models for stakeholder processes. Models 
that run quickly and that can have their parameters changed rapidly to address 
alternative policy combinations would enable a more interactive relationship between 
freight transport modelling and policy proposal assessment. Models of system change 
which are rapid to run and can provide material for discussion around possible system 
changes and policy goals could be part of the Foresight processes in development in the 
EU commission (Köhler et al. 2015). They could also be used in transitions management 
and living lab programs.  

We propose that a transitions modelling structure could be used to develop such issues. 
There are few models using a transitions theory framework to analyses freight transport; 
we propose that the transtions approach of Köhler et al. (2022) could be adopted.  This 
combines a qualitative scenario approach with an implementation using an ABM for 
simulationg transitions scenarios. The approach is shown in figure 1 below. The STEEPL 
(social, technological, environmental, economic, policy and legal) method is used to 
identify main factors in decisions in logistics to adopt new digital technologies and 
business models, together with drivers and barriers to change. 

These factors are then included in the MATISSE ABM model (Haxeltine et al. 2008) to 
represent the development and diffusion of structural change in logistics systems. 
Possible new logistics system structures and business models will be identified. New 
systems that might be developed and their features compared to current logistics 
operations and technologies will be discussed with stakeholders e.g. 
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• Supply chain coordination to improve efficiency and measure and reduce 
emissions using logistics ‘control towers’  

• Blockchain and big data enabling adaptive, decentralised supply chain networks 
• Synchromodal or ‘physical internet’ systems 

 

 

Figure 1: Qualitative and quantitative analysis structure 

Possible decision variables are, for example: 

• Concentration level in 3PL (3rd party logistics). 
• Proportion of small transport firms/shipping companies. 
• GHG emissions of the transport supply chain in the EU. 
• GHG emissions of the transport supply chain internationally/outside the EU. 
• Investment cost in vehicles and alternative power trains/fuels. 
• Investment cost of new digital infrastructure and systems. 
• Structure of B2C markets – mass production to centralised distributors/retail or 

customisation/ mass individualisation of production and decentralised supply chains. 
• Reduced and flexible delivery times: balance of shipping and stockholding costs vs. 

reduced delivery times down to less than 2 hours. 

The MATISSE model implements the Multi-Level Perspective on transitions using an 
ABM as illustrated in figure 2. There are two types of agent. There are a small number 
of complex agents, which have an internal structure and are therefore sub-systems within 
society, and a larger number of simple agents. The complex agents represent the 
logistics ‘regime’ (of transport, warehousing and distribution with fossil fuelled vehicles) 
and ‘niche’ network systems (e.g physical internet systems with no fixed warehousing 
and automated vehicles), while individual logistics service providers choose the system 
(such as logistics control towers or  a physical internet). The macro-level Landscape 
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represents changes in society and the business environment, which may exert pressure 
on the regime and/or support the development of niches. The regime is by definition the 
strongest logistics network and dominates the system, while niches have much less 
support and therefore strength. An agent’s strength determines its behaviour in system 
development, its interactions with other agents, and (partly) its attractiveness to 
supporters. Logistics companies adopt the different systems, dependent on how well 
they match their  requirements as expressed in values of the decision variables. 

 
Figure 2: Structure of the MATISSE model. 

The output of the model is the pattern of development of the logistics network systems 
through time and the adoption of the different regime and niche logistics systems. 
Because the niche and regime represent different systems through different positions in 
the space of the decision variables that describe their characteristics, the model 
represents system channge in a simplified way. The objective of this model is to address 
some of the research areas proposed in Tavasszy (2020). 
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