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The growing cargo demand, increasing road congestion as well as reliability,
safety and environmental concerns are pushing researchers, transport operators
and policy makers to develop and deploy more e�cient freight transport solu-
tions. Given these developments, the current transport setting needs a modal
shift towards modes with a smaller societal impact. Critical issues in this per-
spective are the modal choice preferences and transport mode selection (Arencibia
et al., 2015; Arnold et al., 2004; Bierwirth et al., 2012; Brooks et al., 2012; Feo
et al., 2011; Feo-Valero et al., 2014). The �ndings of the modal choice litera-
ture often yield higher user preferences related to road transport based on the
user's needs. Intermodal transport, which is a combination of two or more modes
in a single journey (Reis, 2015), provides more options and opportunities for a
positive modal shift. However, the development of intermodal decision support
models, where more actors and modes are incorporated (compared to unimodal),
are hampered by limited data availability and its static nature (Caris et al.,
2013). The latest synchromodality concept presents an extension of intermodal
transport by including real-time re-routing of loading units over the network to
cope with disturbances and operational or customer requirements (Riessen et al.,
2015; Verweij, 2011). Thus, appropriate solution approaches are necessary to
facilitate decision support and transport optimization in real-time. Unexpected
data changes caused by disturbances or other events result in congestion, delays
and time/money losses. The incorporation of real-time and dynamic elements can
facilitate re-routing, re-scheduling and modal shift, contributing to higher com-
petitiveness (Ghiani et al., 2003). With regard to these dynamic characteristics
of transport, Moccia et al. (2011) focus on a routing problem in a multimodal
network. Furthermore, Xiong and Wang (2014) propose a multimodal routing
problem solution with time windows in order to �nd a transport route with the
best transport combination. Due to the widespread use of modern communi-
cation technologies, some promising real-time freight control models have been



introduced. For instance, Bock (2010) devised an innovative real-time-oriented
freight control approach, integrating multiple transshipments in a transport sys-
tem subject to disturbances. However, most of the studies take a single forwarder
perspective without a holistic combination of the wide variety of transport actors
and di�erent modes in real-time management. Thus, the proposed PhD project
will take advantage of the available literature advances related to multimodal
routing and real-time modeling with disturbance elements in order to provide
such a holistic combination. The synchromodal concept may o�er better per-
formance than intermodal transport on �exibility, reliability and other modal
choice criteria. The synchromodal notion has received limited attention in terms
of modeling and cost-e�ectiveness (Li et al., 2013; Riessen et al., 2015) and no
attention in terms of disturbances and blockages.

The aim of the project is to develop and delineate a synchromodal theoretical
framework which will be empirically utilized in terms of an innovative dynamic
assignment model. This model will assist in the dynamic allocation of freight
�ows within a synchromodal context by using a re-optimization algorithm. The
model will assign the freight movements to the multimodal network according
to user preferences (transport time, price, reliability and environmental perfor-
mance) and transport system capacity. The transport system capacity will make
use of an innovative approach that integrates infrastructure capacity (road, rail
slots, inland waterways) with service capacity (vehicle capacity, frequency). The
outcome will express the most appropriate transport service and quality charac-
teristics that are needed to transport a given payload. The new synchromodal
framework will be further integrated in an existing decision support system and
consequently validated. The �nal evaluation of the project will be based on the
stakeholder criteria and preferences by using the Multi Actor Multi Criteria Anal-
ysis. This will lead to identi�cation of policy measures to further stimulate the
synchromodal concept and delineate its role for broader implementation.
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