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Executive Summary 
The Clusters 2.0 deliverable “Scenarios and tools for shipment planning and asset 
optimization for logistics clusters networks” addresses a methodological approach to develop 
and assess intermodal potentials within supply chains under real market conditions. For that 
intermodal planning tools are developed and tested using real data. The approach is based 
on the real intermodal services that are established within the CLUSTERS2.0 clusters and 
shipment orders as provided by shippers. A matching algorithm was developed in order to 
identify possible matches to use existing intermodal services. “For the potential analysis 
“virtual” intermodal services where introduced on lanes with major volumes. The intermodal 
planning tool is part of the WP3 massification concept and supports shippers collaboration to 
exploit intermodal potentials with their supply chain through collaboration and co-ordination. 

Within WP 3.6 we developed and applied an intermodal planning environment that is capable 
for assessing the potentials of collaborative demand planning of shippers as addressed in the 
massification concept. Making use of large-scale realistic demand data covering the area of 
the CLUSTERS2.0 clusters a significant potential of existing and newly “massification” 
services could be identified. Our study provided a potential of up to 60% over all transport 
orders with distances higher than 250 km that can be operated by intermodal transport.  

The approach developed is supporting the activities as addressed in the massification 
workshops together with collaborating shippers. The concept proved to be feasible and 
transferable. Key achievement of this task is that precise analysis on the intermodal potential 
on trade lane basis can be carried out making use of operational intermodal service data and 
actual shippers demand data under various constraints and limitations. Moreover, the impact 
of newly “massification” intermodal services can be assessed making it a very useful 
assessment tool for the massification concept. In our analysis concrete services on 4 lanes 
could be identified for which demand is existing however no adequate intermodal service. 
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1. Introduction 
 

1.1 The Clusters 2.0 Project 
 
Clusters 2.0 vision is to leverage the full potential of European Logistics Clusters for an 
efficient and fully integrated transport system in Europe and demonstrate the scaling effects 
for the companies collaborating within logistics clusters. 
One of the biggest challenges of European transport system is establishing collaboration 
among logistics stakeholders to optimize transport operations at lowest environmental impact 
and to leverage additional scale effects to reduce costs. Clusters 2.0 will provide solutions 
from four development streams:  

 Establish freight logistics community approaches to scale supply chain efficiency 
through bundling their regular transportation demand with other shippers and to favour 
intermodal alternatives.  

 Develop New Modular Loading Units and innovative handling and transhipment 
technology to accelerate handling processes within clusters for road and intermodal 
modes.  

 Implement a first of a kind prototype on a Cluster Community System for standard 
message and information exchange and asset management within logistics clusters.  

Clusters 2.0 will provide a toolbox for future logistics including large scale IT applications 
establishing and facilitating collaboration within and across logistics clusters. Compared to 
previous approaches Clusters 2.0 will advance by adding elements of horizontal collaboration, 
modularization and standardization of loading units to the concept of logistics clusters. 
Clusters 2.0 will increase the engagement, performance and coordination of terminals and 
hubs at cluster and network level targeting an increase by 50% of the freight managed within 
clusters intermodally. 
 

1.2 Purpose of Document 
 
This deliverable shall document conducted work and results for Scenarios and tools for 
shipment planning and asset optimization for logistics clusters networks.  
The results are complementary to other Clusters toolbox elements as well as to WP3 
activities such as “Massification”.  
 

1.3 Structure of the Document 
 
The present deliverable consists of 7 chapters: 

 Chapter one provides an introduction into the document as well as into the Clusters 
2.0 project. 

 Chapter two introduces the process approach of defining scenarios, using tools for 
shipment planning and asset optimization for logistics clusters networks and 
ultimately testing these. 

 Chapter three structures and presents the identified use cases.  
 Chapter four introduces the tools used for data management, calculation and 

optimization and finally for presenting the results. 
 Chapter five presents the intermodal data collection within Clusters 2.0. 
 Chapter six conducts the defined uses cases of chapter three and chapter seven 

concludes the document. 
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2 Scoping and Approach 
This document is geared to the perspective of shippers. Scope of the present document is to 
prepare and to present a Scenarios and tools for shipment planning and asset optimization for 
logistics clusters networks. This implies to bundle freight flows between the Clusters by 
synchromodal connections. 

To reach a modal shift, shippers need to: 

 be aware of the non-road alternative, 

 be willing the change their processes and their network structure 

 be motivated by cost savings enabled  

 be flexible to collaborate with other shippers in order to generate the critical mass to 
proceed with the modal shift.  

The two main issues that are hindering the progression of the modal shift is: 

 lack of visibility of non-road alternatives, due to a fragmentation of the transport 
offering. 

 unknown potential of freight and order streams between Clusters (beyond the own 
company). 

To address these aspects Clusters 2.0 prepared a tool for shipment planning and asset 
optimisation for freight flows between clusters. The tool aims to enable shippers to identify 
bundling volumes as well as modal shift potentials that enable: 

 Reduction of inefficiencies in road transportation, by e.g., increasing load factor, 
reducing empty km. 

 Shifting freight from road to rail and other modes. 

 Lower freight transportation environmental and social impact. 

We proceed in four steps towards the target: 

 Step one identifies and defines relevant Test Cases that are meaning full to the 
shipper industry and reflect their main use cases. The Test Cases are to be tested 
based on shipper data for Clusters 2.0 area.  

 Step two introduction of the shipment planning elements to model, optimize and 
present intermodal transport chains. 

 Step three addresses the collection of intermodal schedules from the defined 
Clusters in the project. Each Cluster shall expose data on connections, terminals and 
schedules the project.  

 Step four conducts the defined Test Cases of step one based on various shipper 
data. The result will be interpreted in means of modal shift potential as such and also 
under the perspective of bundling and optimization potential.    
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3 Definition of use cases 
For the definition of use cases we build upon input from massification workshops and industry 
contributions we collected as part of the Clusters 2.0 project. Further to that, input has been 
collected as part of external communication during Clusters events and industry fairs. 

We distinguish between two use case schemes: 

 Planning and execution use cases (operational & tactical level perspective) 

 Strategic use cases 

3.1 Planning and execution scheme 
The planning and execution scheme addresses the operational usage aspect of the shipment 
planning and asset optimization.  

Use Case ID UC_P&E_1 

Use Case Name Intermodal Chain Composition  

Use Case description Calculation of intermodal transport route(s) between 2 or more 
given locations for a certain departure time. Provision if 
possible, of one or more transport route alternatives. 

Prerequisites Intermodal network, intermodal timetables are available 

Relevant KPIs Number of intermodal transport chain transport alternatives, 
transport time, CO2, transport production cost of the alternatives 

Table 1: UC_P&E_1 - Intermodal Chain Composition 

Process flow UC_P&E_1 - Intermodal Chain Composition: 
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Table 2: Process flow UC_P&E_1 - Intermodal Chain Composition 

  

• TEU
• FEU
• Dangerous Goods
• Quantity

define cargo type

• door-to-door
• door-to-terminal
• terminal-to-door
• terminal-to-terminal

define transport type

• sea (liner, tramp, ferry)
• rail (unaccompanied, accompanied)
• road (FTL, LTL)
• time (timeframe)
• preferred services

define transport service type

• according to routing algorithm specification: search entry, reflect  
existing terminal services (time, routing, provider, capacity and  costs)

• define terminals and operators to be used

transport chain request

• alternativers are being presented

transport chain presentation
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Use Case ID UC_P&E_2 

Use Case Name Intermodal Planning System 

Use Case description Calculation of intermodal transport route(s) between 2 or more 
given locations for a certain departure time for given transport 
orders and restrictions. Provision if possible, of one or more 
transport route alternatives. 
Allocation of transport orders to use transport service capacity 
in an optimized way.   

Prerequisites Intermodal network, intermodal timetables are available, 
transport orders available 

Relevant KPIs Number of intermodal transport chain transport alternatives per 
transport order, transport time, CO2, transport production cost of 
the alternatives 

Table 3: UC_P&E_2 - Intermodal Planning System 

Process flow UC_P&E_2 - Intermodal Planning System: 

 
Table 4: Process flow UC_P&E_2 - Intermodal Planning System 

 

•Include transport order data set
•Include available capacities

data preparation  

•Calculate transport chains
•validate origin, destination, type of good
•routing restrictions, quantities and time frame for new transport

•Presentation of aleternative route results per transport order 

Calculate transport chains for orders

•Perform allocation of transport service capacity per leg and transport order for all 
transport ordes

•Respect given transport capacity availability and service costs

Optimization step

•Presentaition of the used service capacity to fulfill all transport demand
• Presentation of utilization rate per per service 

Presentation 
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Use Case ID UC_P&E_3 

Use Case Name Exception Handling  

Use Case description In case of delay or any other unexpected event, alternative 
routes can be requested. Alternative routes can contain other 
route/combination/service providers as well as postponement 
options. 

Prerequisites Intermodal network, intermodal timetables are available, a 
deviation can be simulated for a planned intermodal route. 

KPIs Number of intermodal transport chain alternatives, transport 
time, CO2, transport production cost of the alternatives 

Table 5: UC_P&E_3 - Exception Handling 

Process Flow UC_P&E_3 - Exception  
Situation: Transport order is given by customer. Transport chain is ongoing. Critical delay in the chain 
occurred (e.g. port strike, fire in terminal) – chain is broken. 

 
Table 6: Process Flow UC_P&E_3 - Exception  

3.2 Strategic and tactic scheme 
Strategic level is relating to the identification of long-term or overall aims and interests and the 
means of achieving them. The strategy relates to the tactic that determines the plan how to 
implement the strategy. 

•Simulation of  exception message
•Open in-execution transport chain data set on timetable level
•Planner evaluates the situation-> critical delay,  planned chain is broken
•Check priority and contract obligations

get information

•User, e.g. dispatcher, checks  whether the load unit can be taken off the existing 
chain
•no-> inform customer , load unit is stuck due to problem. Provide new arrival time 
and cost. 

•yes-> reroute: compose new intermodal chain routing, provide new arrival time 
and cost

check feasible solutions

•Compose new intermodal chain routing starting from new entry point
•Criteria:
•Keep time - find route that time restrictions could be met.
•Keep cost - find route that cost restrictions could be met.

reroute 
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At the strategic level, scenario variations regarding the composition and implementation, e.g. 
different modes of transport, can be considered within the logistic chain. A strategic route 
planning enables the user to analyze different scenarios beforehand – without the real-world 
contractual or capacitive restrictions. Based on this, modal shift potentials can be identified 
and negotiations for the use or setup of real transport and other logistic services can be 
conducted. 

 

 
Figure 1: Principle of scenario modelling for route planning 

There is a certain range of information needed, to facilitate a strategic scenario planning. The 
input given by user comprises:  

 Locations (origin, destination) plus possible variations 
 Load characteristics / container characteristics (type, size) 
 Restrictions (e.g. time, transport modes, service providers, etc.) within given ranges 
 Optimization method (e.g. time, costs, emissions) with allowed ranges 

The user should get a result set by the tool specifying all relevant parameters for the decision 
making – assuming that the request can be fulfilled: 

Routing (inter or single modal routing) with respect to restrictions 

 Modes of transport 
 Terminals used 
 Travel time 
 Distance 
 Costs 

The strategic scenario service will provide all this information needed for a strategic decision 
making on the one hand in a graphical way, and on the other hand with fact sheets, naming 
the routing, cost figures, time, capacities, etc. The underlying algorithm has to combine 
appropriate services and operators and consolidates transports according to the input 
parameters for a certain period of time (e.g. month, year). 

After a scenario is created, it has to be filled with transport data. These data can be historic 
data which will be evaluated for their potential of being transported over new transport 
services. However, the common use case is to generate future transports from advised orders 
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and to find new transport services that can be operated in cooperation with other companies 
more cost efficient than the already offered transport services. 

After the scenario is filled with transport data, the application and its incorporated algorithms 
calculate new transport relations from the scenario. The result contains all information allowing 
the user to analyse and comprehend the solution of the scenario. 

With the solution and its containing information, the user then can evaluate the result by 
different aspects. For instance, what modes of transports are used in the shipment, the total 
costs for a transport or its duration. 

After this, the user can adapt or create a new scenario to evaluate the changes to the 
calculated transport services resulting from modifying the transport data. 

As Figure 2 shows, these steps can be executed iteratively to allow a flexible search for new 
transport services. 
 

 
 

Figure 2: Strategic routing scenario method 
 

Use Case ID UC_STR_1 

Use Case Name Strategic Planning 

Use Case description Calculate different alternative routes for certain A-B relations for 
different departure times. Compare relevant times and costs 
(monetary and environmental) for different alternatives. Allow 
and disallow certain Terminals and certain operators. 

Prerequisites Intermodal network and intermodal timetables are available 

KPIs Number of intermodal transport chain alternatives, transport 
time, CO2, transport production cost of the alternatives 

Table 7: UC_STR_1 - Strategic Planning 
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Use Case ID UC_STR_2 

Use Case Name Network Simulation and Assessment 

Use Case description Calculate for a set of transport orders per transport order 
different intermodal routing alternatives. Select the cost optimal 
solution for the overall system, taking into account all transport 
orders and order constraints. 
Check different scenarios, where operators and networks can 
be enabled and disabled.  

Prerequisites Intermodal network, intermodal timetables are available, a 
deviation can be simulated for a planned intermodal route. 

KPIs Number of intermodal transport chain alternatives, transport 
time, CO2, transport production cost of the alternatives 

Table 8: UC_STR_2 - Strategic Planning 

4 Introduction of used tools for shipment planning 
and asset optimization  

This section explains the 3 building blocks that are used in Clusters 2.0 for shipment 
planning and asset optimization.  

 

4.1 Intermodal Routing Service and Planning Tool 
The intermodal routing and planning service is an software application designed to solve 
problems concerning intermodal routing and planning. Based on regular services of multiple 
modes of transport such as rail, barge, air, road, sea, the routing service can provide possible 
intermodal door-to-door routes, in general with a road leg at the beginning and at the end. 
While aiming for “optimized” door-to-door chains in order to support efficiency and 
decarbonisation of transports, the challenge is to provide meaningful and optimized solutions 
already at the stage of the initial chain composition. To achieve this task, constraints and 
performance indicators have to be respected and assessed. 

The planning and optimization function perform an allocation of given transport orders towards 
given transport service capacities. The result of the optimization is an allocation of transport 
orders towards specific transport services. The optimization takes constraints of the order 
itself, but also transport service limitations into account. Inputs to the optimization are transport 
order and transport service data. Depending on the given input parameters, the service 

Intermodal 
Routing & 

Planning Service
Intermodal Data 

Management 
Simulation 
Platform
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calculates alternatives. The optimization step assesses alternatives and allocates orders to 
available service capacities. 

4.1.1 Functional overview of Routing & Planning Use Cases of 
the intermodal routing service 

In the following diagram, the functional module structure and the main use cases are 
illustrated. For Clusters 2.0 we make use of the described Use Cases 1, 2, and 3.   

 

 
Figure 3: Functional overview of intermodal routing service in Clusters 2.0 

The main modules of the comprehensive intermodal routing service are the Intermodal (IM) 
Router and the Intermodal Planner. The IM router handles routing requests and returns 
transport chain proposals. These transport chain proposals include transport service 
information (transport mode, transport service times, transport operator, distances, and 
transport costs).  

Transport costs do include monetary costs (based on given transport service costs) but also 
environmental costs (CO2 emissions). Carbon emissions are being calculated within the CO2 
module of the intermodal routing service based on given vehicle profiles and transport chain 
attributes (distance, mode). The emission calculation can be applied, using agreed default 
values per mode, or, by applying (real measured) historic averages – to reflect EN16258:2012 
standard on emission calculation.  

The module IM Planner performs an allocation of given transport orders towards given 
transport service capacities based on provided transport chain alternatives. The IM planner 



 

CLUSTERS 2.0 17 V1.0 

module incorporates a solver engine (in Clusters 2.0 GUROBI). The result of the optimization 
is an allocation of transport orders towards specific transport services. 

4.1.2  Use cases of the intermodal routing service 
Use case requirements for all Use Cases 

 Valid IM Data (terminals, operators, regular services incl. costs, terminal transfer 
modalities) must be in place 

 Digital Road Map must be in place 

 Digital networks per mode of transport (optional)  

 
Use Case I: Simple routing request 
The functionality of the simple routing request is to search for intermodal transport chains 
between locations for a certain start or end time, respecting given chain composition 
restrictions (e.g. mode, operator). Results are based on Intermodal data. 

The simple routing request returns a set of composed transport chains between these two 
locations (addresses or geo-locations), which match the applied routing restrictions for a 
certain starting time.  

A transport chain can consist of a single or multiple transport leg elements. The transport chain 
can include only a single or multiple transport modes. 

Transport modes supported are: 

 Road 
 Rail 
 Inland water ways (Barge) 
 Air 
 Deep sea 
 Short sea  

Routing restrictions supported are: 

 Excluded transport modes 
 Excluded transport service operators 
 Excluded terminals 
 Accompanied transport 
 Unaccompanied transport 
 Maximum costs allowed 
 Maximum distance for alternative terminals  

A simple routing result can either be based on a road routing or a timetable-based transport 
service or a combination of both. Depending on the transport service availability announced 
in the IM data, the intermodal routing result set consists of a single or multiple transport chain 
results.  

Transport chain results of a simple routing request consider the given start time of the request 
and deliver different chain alternatives accordingly. Each alternative presented in the results 
consists of a unique service composition (with respect to chain composition and operator). 
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Each transport chain proposal results in itinerary and Key Performance Indicator (KPI) (km, 
travel-time and costs - € and CO2; both based on given data sets or data models.  

Input 
 Origin address (with coordinates) 
 Destination address (with coordinates) 
 Starting time 
 Restrictions (optional) 

 
Output 

 List of routes (= transport alternative), each of them consisting of a sequence of leg 
descriptions containing 

o Station (Origin address, Terminal or destination address) 
o Results concerning the inbound leg to the actual station such as 

 Mode 
 Regular service 
 Times (Arrival time, handling time, departure time, …) 
 costs 
 KPIs (distance, duration, emission, …) 

 

Use case II: Request for transport alternatives 
The request for transport alternatives provides optimised intermodal transport chain 
alternatives per specific order respecting given restrictions, especially time window 
constraints. 

The request for transport alternatives uses functionality and restrictions as described in use 
case I “simple routing request” and enriches it with additional order specific restrictions (time 
windows).  

Input data consist of a specific transport order including the set of restrictions. The transport 
order consists at minimum of:  

 Minimum two locations (origin and destination),  
 Time window describing earliest pick-up time at the origin and the latest delivery time 

at the destination.  

Optionally, the restrictions introduced in Use Case I can be applied: 

 Transport mode 
 Transport Service Operator 
 Accompanied Transport 
 Unaccompanied Transport 
 Maximum Costs allowed 

The request results in a server response, describing a set of different valid transport chains. 
Valid means: The returned set of transport chain alternatives respects given restrictions and 
meets the order time window of earliest pick-up and latest delivery as well as the restrictions 
given. Duplications of transport services proposed within the alternatives are possible in case 
time constraints are fulfilled.  

The number of loading units e.g. container handed over with an order does not affect the 
resulting transport alternatives. 
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Input 
 General restrictions 
 List of transport orders, each consisting of   

o Pickup-Location with coordinate 
o Delivery Location with coordinate 
o Earliest and latest pickup date and time 
o Earliest and latest delivery date and time 
o No of transport units (used for emission calculation) 
o Order specific restrictions (optional) 

Output 

For each transport order, the intermodal routing service returns a  

 List of routes (=transport alternative), each of them consisting of a sequence of leg 
descriptions containing 

o Station (Origin address, Terminal or destination address) 
o Results concerning the inbound leg to the actual station such as 

 Mode 
 Regular service 
 Times (Arrival time, handling time, departure time, …) 
 costs 

KPIs (distance, duration, emission, …). 
 

Use case III: Planning request with given alternatives 
The planning request allocates given transport orders to transport services in an optimized 
way respecting given capacity limitations. 

Required input are transport orders including calculated transport chain alternatives. Transport 
chain alternatives can originate from Use Case II or some other source of the same content 
format. For the proposed transport services within the calculated transport chains alternatives, 
costs and maximum available capacity per voyage have to be given. 

The server request triggers a solver process consisting of model creation and model solving. 
The model creation step spans a network of transport services and costs described by the 
transport chain alternatives and the given available capacities. In the second process step, 
the model is being solved. 

The solver solution provides an optimized allocation of orders to transport services by 
minimizing costs under the constraints of not exceeding the given capacity limitations of the 
transport services.  

Input 
 List of transport orders, each consisting of   

o Order ID 
o No of transport units (to be checked against capacity of voyage) 
o Pickup-Location with coordinate 
o Delivery Location with coordinate 
o Earliest and latest pickup date and time 
o Earliest and latest delivery date and time 
o Order specific restrictions (optional) 
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Output 

For each transport order, a  

 List of valid transport alternatives, each of them consisting of a sequence of leg 
descriptions containing 

o ID of regular transport service (empty, if mode of transport = road leg) 
o Terminal from 
o Terminal to 
o Mode of transport 
o Departure date and time at Terminal from 
o Road leg costs (if mode of transport = “road leg”, not used if timetable-based 

road transports are modelled) 

list of voyages, used in transport alternatives above, each of them containing 

 ID of regular transport service (empty, if mode of transport = road leg) 
 Terminal from 
 Terminal to 
 Mode of transport 
 Departure date and time at Terminal from 
 Available capacity  
 Costs 

4.1.3 Algorithm basis of the Intermodal Routing Service for 
transport logistics 

This sub-chapter describes the main components of the algorithm used by the Intermodal 
Routing Service 

Overview and logistic assumptions   

Before the algorithm is presented in more detailed, this chapter gives an overview over the 
main components of the intermodal routing algorithm. Each component of the algorithm is 
responsible for optimizing one part of the routing problem. This chapter also comprises the 
heuristics applied to each optimizing component of the algorithm used to simplify the complex 
problem. 

The first assumption from a logistic point of view is the observation that usually mainland 
transports have higher costs than intercontinental deep-sea ones. The algorithm tries to find 
economical mainland transport services first – due to the potential savings are higher in the 
hinterland. Thus, the first step of the algorithm is to find service point locations nearby for the 
transhipment from truck to barge or rail. In practice, the typical drayage distance is about 150 
km. To reduce the complexity, only those service point locations being max. 150 km away 
from the transport location are regarded. 

After valid service point locations are found, a new transport service is calculated to each 
terminal of the corridor. Service point locations with multiple transports are preferred. The 
schedule for this transport service is calculated based on transport distances, durations and 
time windows. 
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The costs for each calculated schedule are compared to the typical transport by truck. This 
way only these scheduled ones will be used that are cheaper than a truck drayage to the 
terminal. This way, the terminals with the lowest drayage costs are selected. 

Now, the main haulage transport service will be calculated between all terminals selected. In 
general, this is known as a pickup and delivery problem with time windows (PDPTW). 
 

Consolidation 

The advantage of barges and trains compared to trucks are their mass capacity. To achieve 
the amounts needed for a profitable operation of these means of transport, it is usual to 
consolidate transports of several companies. Usually a freight forwarder organizes the 
consolidation of these transports. 

The consolidation of these transports is carried out at service point locations. Trucks transport 
containers to a service point location where they are transshipped for the haul. The typical 
drayage distance is about 150 km. 

For this reason, the algorithm first determines the coordinates of a transport origin, 
respectively its destination, and searches for service point locations within a distance of 150 
km. Figure 4 shows this step by an exemplary transport starting at Regensburg and the service 
point locations Bamberg, Nuremberg, Augsburg and Munich. 
 

 
Figure 4: Exemplary area of a 150km radius around Regensburg 

This step is repeated for every transport origin and destination. 

Costs for the truck drayage are calculated by searching for the shortest path from the origin to 
the destination. The search for the shortest path is realized with Dijkstra’s algorithm. This 
algorithm determines the shortest path on the road network. Alternatively, the distance can 
also be calculated as air-line distance between both points. 

The shortest path is then used to calculate the costs for the transport: 
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𝑐ௗ = 2𝑑𝑣 𝑐௧ 
With 𝑐ௗ: costs for the drayage [€] 𝑑:  calculated distance: [km] 𝑣: average velocity per hour: [km/h] 𝑐௧: costs per driving hour [€/h] 
 

The factor two in the above formula results from calculating a round trip (direct to and from). 
For calculating the complete drayage costs, the algorithm also considers that two TEU loading 
units can be transported with a single truck. 

Experience data for the average velocity is 50 km/h and 60 €/h for the costs per driving hour. 
Thus, a distance of 300 km would result into costs of 360 € for two TEU. 

The costs of the drayage could be reduced if a vehicle routing was used to consolidate two 
TEU or LTL. 

Calculation of main haul schedule 

All service point locations selected in the previous step are now processed according to the 
amount of TEU that could be consolidated at that location. A high amount of TEU is preferred 
to early achieve low costs in this step. This results from a fixed degressive cost function. 

As various real schedules show, transport services are mostly operated on a weekly interval. 
This heuristic is also used in the calculation of intermodal transports by this algorithm. 
However, this does not impede that multiple transport services are operated within the week. 

For each pair of service point location and port an initial schedule is calculated, as shown in 
Figure 5. 
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Figure 5: Example of calculating intermodal schedules 

 

Due to the fact that shipments should be preferably delivered earlier than too late, the 
algorithm tries to find a cheap matching arrival day for the schedule within a week going 
backwards. The concrete approach is demonstrated with the following example. 

Example 

Figure 6 describes the initial situation for one week. The delivered TEU are listed for each day. 
 

 
Figure 6: Initial situation 

 

Now, the algorithm searches for the cheapest day of transport within this week by testing the 
benefits of transporting the shipment one day earlier. This can be seen in Figure 7. 
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Figure 7: First step 

 

In this case, transporting the shipment at Friday does not result in a higher transport amount 
and is therefore not cheaper. Again, the algorithm is trying to transport the shipment one day 
earlier, as can be seen in Figure 8. 

 
 

 
Figure 8: Second step 

 

This also results in no improvement. However, as Figure 9 shows, indeed, the next step does 
result in an increase of amounts and – due to the fixed cost degression  – a potential cost 
reduction.   

 
Figure 9: Third Step increases transport quantities 

 
This step is repeated up to the beginning of the week, as shown in Figure 10. 
 

 
Figure 10: Final steps 

 
In this process, two exceptions have to be respected. The first is related to time windows. 
Typically, time windows are open only for a limited time in which the shipment has to be picked 
up or is delivered. In case of a pickup or delivery occurring outside a time window, costs for 
storing the shipment or penalty costs have to be included in the cost calculation. To simplify 
the process of calculation, time windows are assumed to be open for the entire week. 
The second exception results from the dimension of the means of transport. In case of higher 
amounts resulting in the above aggregation than the means of transport can transport a new 
(second) schedule has to be regarded in the further process. 

After the transportation costs for each day found for every week, the total costs are aggregated 
over all relevant weeks. The day with the lowest costs is selected for the arrival of the transport 
service.  
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Now, the starting day and time of the departure is calculated from the distance and the average 
speed of the means of transport. Again, the distance can be either calculated with help of 
Dijkstra’s algorithm or via airline. 

Despite the costs for transshipment, cost calculations may allow trimodal transport chains. In 
practice, however, the effort for organizing such transport chains is too high, this making 
trimodal transport chains rare. Due to this reason, the algorithm does not try to combine 
multiple modes of transport for the haul. 

After the schedule is calculated, the costs for the transport service including the drayage will 
be calculated for the amount of TEU transported on the service. These costs are then 
compared to the costs of each direct transport from the transport location to the port by truck. 

To calculate the costs for a transport service, the following cost function is used. 
 
Rail 
 𝑐௛ = 𝑐௟𝑑 + 𝑐௪𝑛௪ + 2𝑐௧𝑛௕ 
With 𝑐௛: costs for the haulage [€] 𝑐௟: costs per locomotive [€/km] 𝑑:  calculated distance [km] 𝑐௪:  costs per wagon [€/(day * wagon)] 𝑛௪:  number of wagons [wagon] 𝑐௧:  costs per transshipment per box [€/box] 𝑛௕:  number of transshipments [box] 
 
The number of wagons required depends on the loading scheme of the wagon. Transshipment costs 
are usually calculated by box and not per TEU. 
It is assumed that costs per locomotive is around 12.50 € per km, the costs of a wagon is about 22 € 
per day and the transshipment costs around 20 €. 
 
 
 
 
Barge 
 𝑐௛ = 𝑐௙ + 𝑑𝑣 𝑐௩ + 2𝑐௧𝑛௕ 
With 𝑐௛: costs for the haulage [€] 𝑐௙: fixed costs of the barge for the period [€] 𝑑:  calculated distance [km] 𝑣: average speed [km/h] 𝑐௩:  costs per hour [€/hour] 𝑐௧:  costs per transshipment [€/box] 𝑛௕:  number of transshipments [box] 
 
The number of wagons required depends on the loading scheme of the wagon. Transshipment costs 
are usually calculated by box and not per TEU. 
 
Truck 
 𝑐ௗ = 𝑑𝑣 𝑐௧ 
With 𝑐௛: costs for the haul [€] 
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𝑑:  calculated distance: [km] 𝑣: average velocity per hour: [km/h] 𝑐௧: costs per driving hour [€/h] 
 
 
Figure 11 shows the break-even point for rail, barge and truck haulages according to the cost 
functions explained above. 
 
 

 
Figure 11: Break-even point of different means of transport 

This corresponds to literature where the break-even point of alternative modes for transport is 
beyond distances of about 150km. 

4.2 Data management with the “Intermodal data 
manager” 

The intermodal routing service requires digitalized intermodal data on networks, terminals and 
timetables. For the Clusters 2.0 project we use the web-based application “Data Manager” by 
PTV to create, manage and expose the data to the intermodal routing service. The web-based 
application provides a graphical user interface that allows the user of the application to 
manage the data sets in a comfortable way. 

This chapter introduces the main data content blocks: network, terminals and timetables. 
Finally, this deliverable reports about the data collection in Clusters 2.0. 

4.2.1 Data Management - Networks 
For the Clusters 2.0 project we use a web-based application to manage the different 
intermodal networks. The main idea is, to create a mode specific network, which is designed 
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by a set of nodes and edges. Each node has a certain geographical location. The connecting 
edge between two nodes has a certain distance (direct air-distance).  

 
Figure 12: Network nodes and locations – Example 

 
Figure 13: Network nodes and connecting edges – Example 

To create an edge between two nodes, the datamanager offers a set of graphical map 
interaction features, such as create connection or delete connection.   

 
Figure 14: Network nodes and connecting edges 

In Clusters 2.0 we use existing network data collected in previous projects for rail- and sea 
networks, which is enriched by Cluster 2.0 specific extensions.  

The following two figures present the underlying network data sets for the rail and sea 
networks which are used for Clusters 2.0.   
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Figure 15: Digital railway network 

 

 
Figure 16: Digital sea network 
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4.2.2 Data Management - Terminals 
Terminals are an essential element in intermodal transport. They determine a physical 
location, where loading units can be moved between vehicles and modal networks, e.g. from 
truck to train.  

The Data Manager provides different data fields to describe a terminal, e.g. unique identifier, 
terminal name, connected networks, opening hours. Further to that it links each terminal 
location to digital map coordinates (Latitude, Longitude). 
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Figure 17: Data management Terminal example 

4.2.3 Data Management - Schedules 
Schedules build the basis for the intermodal routing service. A schedule regarding the 
intermodal routing service in Clusters 2.0 describes a recurring transport service with a specific 
description of the line and stop sequence. 

Each line contains:  

 Unique identifier 
 Description of the line route, consisting of at least two stops (start and stop) including 

a link to the modal network used: 
 One or multiple service days 
 Closing time & departure time    
 Arrival day and time, earliest pick-up time  
 Calculated distance 
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 Transport cost indication  

To add schedules to the Data Manager three options exist: 

 Use the web-application graphical user interface 
 Use the digital import option CSV of the Data Manager 
 Use the Data Manager web API to expose intermodal data, including schedule data   

In Clusters 2.0 we use the GUI and the CSV option of the Data Manager to import data.  

The figure below presents a screenshot of the visualization of the graphical user interface.   

 
Figure 18: Data Management - schedule example 

The digital import option via a CSV import sheet requires intermodal data to be prepared in 
the following structure: 

Operator; Mode; Valid from; Valid to; Departure terminal; Arrival terminal; Train nr.; Mo; Tu; 
We; Th; Fr; Sa; Su; Code Closing; Closing time; Departure time; Arrival day; Arrival time; 
Ready for pick time; Code Pickup 



 

CLUSTERS 2.0 32 V1.0 

The figure below presents an example of the CSV structure being used within GUI of a Table 
Calculation tool. 

 
Figure 19: Data Management – Spreadsheet 

After data preparation in the specified format, the CSV file can be imported at once.   

4.3 Simulation Platform 

4.3.1 Planning system framework as Simulation Platform for 
Clusters 

General overview 

A trip planning system in transport logistics in general is a software solution, which 
automatically plans orders to trips. It aims to optimize trips and includes all restrictions which 
are relevant for the planner and the customers. Main purpose of the planning application is to 
support business processes related to a wide range of logistic tasks.  

The planning system framework in Clusters 2.0 is a state-of-the-art trip planning software 
solution by PTV. The application framework is used for various transport and logistic use 
cases. It has a large number of functionalities and features, uses high performance planning 
methods and algorithms to provide valid planning solutions with the possibility to enhance the 
results step by step considering all kinds of parameters and additional information which arise 
during planning and execution.  

Selected functions of relevance for the Simulation Platform 

In order to give an overview regarding complexity and maturity of the trip planning solution, 
the following list presents selected functions of the system: 

 

 Planning combined multi-drop transports 
 Daily trip planning for varying quantities and delivery points 
 Multi-day trip planning 
 Pre-combined trip planning and multi-depot planning 
 Planning with sub depot trips 
 Calculation of transport costs, toll charges and CO2 emissions based on emission 

calculation standards (HBEFA, EN16258:2012) 
 Integrated data supply 
 Different vehicle profiles 
 Assignment of orders to one or more task fields 
 Order grouping 
 Single user solution or multi-user system 
 Suggestion functions 
 One database. 
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Insight into application GUI of the host application framework 

The generic structure of the application’s graphical user interface is presented in the following 
pictures. The graphical user interface (GUI) - layout can be individually modified in order to fit 
user preferences; though it can only consist of 4 elements (figure 10): 

 
Figure 20: General GUI structure 

(1)  Ribbon: Each program item has a ribbon in which the functions are listed by topic. In 
regard to the planning, use case functions are for example “performing automatic planning” 
and “planning function selection”.  

(2)  Navigation tree: Different application use cases can be selected in the navigation, e.g. 
users and rights, master data, routing, trip planning. The user can use the navigation tree to 
navigate between different program areas.  

 
Figure 21: Planning system GUI - Navigation tree 

(3) Tab: presents the active program areas. 

 
Figure 22: Planning system GUI – Tab 
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(4) Content area: the content area shows the data the user is currently using. Data to be 
displayed depends on the program item selected. 

4.3.2 Planning and optimization application – Transport order 
management 

In Clusters 2.0 we use the Planning and optimization application mainly to have a professional 
visualization of the different function and results. In regard to data management, the 
application provides a comprehensive transport order data management functionality. 

 
Figure 23: General GUI – Transport order management  

5 Preparation of Clusters tests 
For the Intermodal Routing Service intermodal schedule data is required. Unfortunately, there 
is no harmonized or comprehensive set of intermodal schedule data available for Europe. We 
therefore need to collect and to model the data accordingly to be used for the Routing Service. 
Within Clusters 2.0 we identified several logistic clusters that participate in the project. From 
each of these clusters we collected intermodal schedule data. 

5.1 Data collection in Clusters 
In order to collect schedule data each cluster, several online – meetings have been 
performed with the clusters. In the meetings, the process-flow of preparing and using the 
Intermodal Routing Service has been explained in detail. 

After a detailed introduction to the process flow, the used tools and the potential use cases 
of the Intermodal Routing Service, the data collection was kicked off with a set of questions:  

 To which modal networks exist links? 
 Which connections to other terminals/clusters exist (from and to the cluster) 
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 What are the linked terminal names and locations? 
 Which schedule based services exist (from and to the cluster)? 

The following Clusters participated and contributed to that collection: 

 Bologna, IT 
 Dourges, FR 
 Duisburg, DE 
 Piraeus, GR 
 Trelleborg, SE 
 Trieste, IT 
 Zaragoza, ES 

Besides large intermodal operators that expose their intermodal service offering at large on 
the internet, several other intermodal operators expose their offering only to a limited 
audience, e.g. only to a specific cluster or to just one county. To reach a comprehensive and 
meaningful schedule catalogue to integrate into the Intermodal Routing Service, we aim at 
collecting that data at local cluster level. 

Main target of the collection activity is to achieve:   

 comprehensive understanding which connection to other clusters exist 
 fill template on intermodal data per cluster  

o which terminals (including locations) are connected, and 
o receive schedule descriptions of intermodal services between clusters. 

The Figure 24 below visualizes the for two examples of the different intermodal network of of 
different operators for the same area: 

  

Figure 24: Network extract examples of an intermodal operators 

Figure 25 presents for the example of France different national clusters and their outreach. 
For each identified cluster, network connections and terminals locations were collected and 
modelled using the Data Manager tool introduced in Chapter 4.    
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Figure 25: National Clusters example 

Further to the network and terminal aspect, the collection of intermodal schedule data is of 
vital importance. The figure below presents an example extract of a filled schedule collection 
template from a Cluster:  
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Table 9: Example of a filled schedule collection template 

 

The collected intermodal schedule data has been imported using the Intermodal Data 
Manger tool. Examples from the data included for the French Cluster are presented in the 
Table 10: Intermodal Data collection example - Dourges Cluster.  

 

ID Cluster Operator No. 
timetable 
services 

Service map 

FR-01 Dourges Novatrans 172 

 

Operator Mode Valid fromValid toDeparture terminalArrival terminal Train nr. Mo Tu We Th Fr Sa Su Code ClosingClosing time Ready for pick timeCode Pickup
MERCITALIA INTERMODALRAIL BOLOGNA LIVORNO TDT 75677 X A 10:00 18:00 A
MERCITALIA INTERMODALRAIL BOLOGNA PADOVA 54237 X X X A 18:30 12:30 B
MERCITALIA INTERMODALRAIL LA SPEZIA MILANO SMIST.MIST 54198 X X X X X X A 09:30 22:00 B
MERCITALIA INTERMODALRAIL LA SPEZIA MILANO SMIST.MIST 54198 X X X X X X A 18:05 06:00 B
MERCITALIA INTERMODALRAIL LA SPEZIA MILANO SMIST.MIST 54198 X A 19:00 09:00 B
MERCITALIA INTERMODALRAIL MILANO SMIST.MISTLA SPEZIA 51131 X A 18:00 05:30 B
MERCITALIA INTERMODALRAIL MILANO SMIST.MISTLA SPEZIA 51131 X X X X X X A 18:20 03:50 B
MERCITALIA INTERMODALRAIL TRIESTE SAMER LUDWIGSHAFEN KTL-MAN 41852 X X A 07:00 06:30 B
MERCITALIA INTERMODALRAIL LUDWIGSHAFEN KTL-MANTRIESTE SAMER 41853 X X A 22:45 23:00 B
MERCITALIA INTERMODALRAIL TRIESTE SAMER MUENCHEN RIEM UBF 41854 X X X X X A 05:00 21:10 A
MERCITALIA INTERMODALRAIL MUENCHEN RIEM UBFTRIESTE SAMER 41855 X X X A 08:20 01:00 B
MERCITALIA INTERMODALRAIL MUENCHEN RIEM UBFTRIESTE SAMER 41855 X A 08:20 01:00 C
MERCITALIA INTERMODALRAIL BARI SCALO FERRUCCIOBUSTO ARSIZIO 2 58000 X X X X X A 16:30 10:00 B
MERCITALIA INTERMODALRAIL BARI SCALO FERRUCCIOBUSTO ARSIZIO 2 58014 X A 11:30 06:00 C
MERCITALIA INTERMODALRAIL BUSTO ARSIZIO 2 BARI SCALO FERRUCCIO 51065 X X X A 12:30 07:40 B
MERCITALIA INTERMODALRAIL BUSTO ARSIZIO 2 BARI SCALO FERRUCCIO 51067 X X A 12:30 07:50 B
MERCITALIA INTERMODALRAIL BUSTO ARSIZIO 2 BARI SCALO FERRUCCIO 51069 X A 06:00 09:00 B
MERCITALIA INTERMODALRAIL BICOCCA MILANO SMIST.MIST 5900A X X X X A 13:30 06:00 C
MERCITALIA INTERMODALRAIL BICOCCA MILANO SMIST.MIST 59002 X X X A 18:00 06:00 C
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FR-02 Dourges Naviland 
Cargo 

198 

 

FR-03 Dourges VIIA 

 

9 
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FR-04 Dourges Froidcombi 

 

4 

 

Table 10: Intermodal Data collection example - Dourges Cluster 

Other Clusters 2.0 schedule data overview: 
ID Cluster Operator No. 

timetable 
services 

FR-01 Dourges Novatrans 172 

FR-02 Dourges Naviland Cargo 198 

FR-03 Dourges VIIA 9 

FR-04 Dourges Froidcombi 4 

SE-01 Trelleborg TX Logistik 24 

ES-01 Zaragoza Renfe 22 

ES-02 Zaragoza Continental 4 

ES-03 Zaragoza Medway 4 

ES-04 Zaragoza Acciona 2 

IT-01 Bologna MERCITALIA 111 

IT-02 Bologna GTS 94 

DE-01 Duisburg Duisburg 4 

GR-01 Piraeus  Piraeus 4 

AC-01 All 
Clusters 

Hupac 483 

AC-02 All 
Clusters 

TX Logistik 96 

Table 11: Intermodal data - other Clusters 
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5.2 Cost calculation model for Clusters intermodal 
schedules 

For the calculation of costs as part of the intermodal routing we utilize as default the following two cost 
schemes prepared by European Intermodal Association (table 12 and table 13). 

Based on this data average kilometric price per mode and for terminal activities can be derived. 

Road vs Rail Transportation Costs 

 
Table 12: Road versus rail transportation cost comparison 
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Road vs Intermodal Transportation Costs 
 

 

Table 13: Road versus intermodal transportation cost comparison 

6 Use Case Testing 

6.1 Testing Use Case P&E 1 - Intermodal Chain 
Composition 

Within this use case, we calculate an intermodal door-to-door transport chain. The result 
provides a set of transport chain alternatives which match the given restrictions. Restrictions 
can be e.g.: Avoid Transport mode network, avoid Operator, avoid Terminal. 

The intermodal routing result includes:  

 Combined transport networks 
 Routing restrictions 
 Network restrictions 
 Calculation of transport costs  

In the following example case, we calculate a route and intermodal alternatives for a trip 
from Rotterdam, NL to Aalen, DE. The result is presented in a table view, as well as a 
visualization in map.  
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Figure 26: Testing Use Case P&E 1 - Intermodal Chain Composition 

6.2 Testing Use Case P&E 2 - Intermodal Planning 
System 

For this use case we created a test of test transport orders and imported these to the 
simulation application. We used the intermodal routing service to determine for each transport 
order transport alternatives that respect all constraint of the transport orders.  

 
Figure 27: Testing Use Case P&E 2 - Intermodal Planning System – Example order 

Ultimately, we performed an allocation planning which does a selection of which alternative 
shall be select with respect to a cost optimal overall system solution. 
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Figure 28: Testing Use Case Intermodal Planning System – conducted planning 

6.3 Testing Use Case P&E 3 - Exception Handling 
This Use Case is like Use Case P&E 1. The main difference is a modification of arrival times 
of the underlying schedules. 

6.4 Strategic Scenarios 

6.4.1 Testing Use Case STR 1 - Strategic Planning 

 Exclude a transport network 

 Exclude a terminal  

Exclude a terminal 

 
Figure 29: Testing Use Case P&E 3 - Exception Handling – Exclude Terminals 

Example: Exclude a Terminal (test with and without Terminal Herne) 

Intermodal chain with terminal Herne enabled:  
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Figure 30: Testing Use Case P&E 3 - Exception Handling – Route with terminal Herne  

Intermodal chain with terminal Herne excluded:  

 
Figure 31: Testing Use Case P&E 3 - Exception Handling – Route without terminal Herne  

6.4.2 Testing Use Case STR 2 - Network Simulation and 
Assessment 

Variation of capacity: For all 3 used services, a capacity of 20 loading spaces is available. 
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Figure 32: Testing Use Case Intermodal Planning System – conducted planning 

 
For the second service (Cologne – Busto) we reduce the capacity from 20 to 2. Now, 2 of the 
4 planned slots are above capacity (lilac colour).  
 

 
Figure 33: Testing Use Case Intermodal Planning System – reduced capacity 

 
In a next step we remove the planned allocation of all service, while all planned alternatives 
of the transport orders remain valid (since no schedule is completely removed, but just the 
available capacity has been reduced). Finally, we perform the allocation planning again: 

 
Figure 34: Testing Use Case Intermodal Planning System – re-planning result  
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As a result, all orders and the related transport services could be planned to existing alternatives. 

7 Results from testing with Clusters data, road ahead 
& Conclusion 

7.1 Results from testing with Clusters data 
We tested with anonymized shipper data of various shippers of different industries. To perform 
the analysis the shipment order data have been reviewed and modified transferring volumes 
into transport orders. The result was a set of derived transport orders for FTL equivalents. 
Finally, the transport data has been modified in the way that pick-up and delivery locations, 
pick-up and delivery times and order constraints have been anonymized but still allow the 
calculation of meaningful testing.  

During all tests, we review the results from a shippers’ perspective addressing a lane 
assessment in terms of lead time and costs. This explicitly includes the identification of a 
modal shift potential in a comparison to a road-only haulage. 

The modal shift scenario addressed the usage of existing intermodal services that can be 
“filled” up with cargo as well as the consideration of new intermodal services as resulting from 
the massification approach. The massification approach ask for critical mass of intermodal 
volumes to set up collaborative trains operated and shared by several shippers. We assume 
for our tests, that transport orders can be combined without constraints. 

Overall, we defined a test instance of about 220.000 transport orders with origins and 
destinations all over Europe. Each transport order contains a description of an origin and a 
destination as well as pick-up and delivery time windows. The transport orders can be 
clustered by lane distance (distance origin – destination). Based upon the assumption that for 
intermodal transport a distance between origin and destination is recommended to be 
+250km, we filtered the transport order accordingly. Around 100.000 transport orders are in 
the lane distance interval 250km – 3000km with this subset we ultimately conducted the 
testing. 
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Figure 35: Split of transport order per lane distance 

The mean average lane distance of a transport order of the data set is about 620 km. We 
aggregated transport orders of a certain lane. In total 3980 lanes could be identified. After the 
aggregation, we calculated for each lane intermodal alternatives plus one road only alternative 
as baseline. (Figure 36 and Figure 37). 

In order to assess how existing services can be used by the shippers’ transport demand a 
collection of already implement intermodal services in the CLUSTERS2.0 clusters Dourges, 
Duisburg, Antwerp, Bologna, Zaragosa and Trelleborg have been made. In addition, 
intermodal “massification” services have been implemented on lanes that show significant 
volumes, namely on the corridors: Cologne to Prague, Warsaw to Cologne, London to 
Manchester and Nurnberg to Dourges. 
Alternative 1: Road only. 

 
Figure 36: Alternative 1 - Road only 

Alternative 2: Intermodal. 
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Figure 37: Alternative 2 – Intermodal alternative 

For 2938 lanes (65% of all lines), only trucking options could be identified based on the 
available schedule data. For 1042 lanes (35% of all lanes), we could identify intermodal 
alternatives. 

In general, we identified that there is a significant dependency of the modal shift potential 
based on the access to terminals and the available service offering by intermodal 
operators. In several reviewed cases, terminal access was given in general within 100km or 
less driving distance; but no adequate service offering for intermodal transport for the 
envisaged trajectory was in place (Figure 38 and Figure 39). 

 The yellow box icons in the map present simulated transport order pick-up locations. 

 The Blue triangular icon represents a Cluster (of Clusters 2.0) 

 The black-dotted lines represent intermodal service routes 

 
Figure 38: Reduced access to intermodal terminal and services 
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Figure 39: well established access to intermodal terminal and services 

 

Based on the identified intermodal alternatives per transport order, we carried out an 
assignment optimization (see chapter 4.1.2 – Use Case III) taking into account capacity 
limitations on intermodal services. We assumed initially, that capacity per service is set to a 
maximum of 50 TEU per train. After some initial tests, it became obvious that some services 
are utilized rather strongly and whereas others would require additional volumes to be filled.  

Even with a maximum capacity of 50 TEU, some lanes showed much more demand due to 
this we modified the capacity for 4 lines from 50 capacity to 100 on the lanes:  

 Piacenza-Neapel,  

 Segrate-Bari,  

 Brescia_Venezia, 

 Praha-Cologne. 

After these modifications, all transport orders could be planned to the given fictive capacity. In 
total the allocation step identified 155 intermodal services on 37 physical lanes to which 
intermodal transport order segments should be booked to.  

The resulting network structure is visualized in Figure 40. 
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Figure 40: Allocation planning result 

 

Finally, the aggregated transport orders were disaggregated, and an intermodal potential was 
calculated. Overall, we identified that from the data sample we used a potential of about 60% 
could be identified that can either be brought to existing services or to the newly introduced 
“massification” services.  
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7.2 Outlook towards exploitation of the routing service 
In order to exploit the Intermodal Routing Service to a large audience, a web application has 
been designed. 

The web-application is available under this URL: https://research-ui.cloud.ptvgroup.com/main. 

The application requires a login which will be shared interested Clusters. Contacting point for 
interested Clusters is the Clusters 2.0 website: http://www.clusters20.eu/contact/. 

The web-application contains a full implementation of the use case Intermodal Chain 
Composition. This use case can be used, e.g. for future massification workshops acting as 
support tool or for shippers which have not yet full access to intermodal data. 

 Exclude terminals, exclude operator / schedules (Figure 42) 

 Definition of constraints of the routing which shall be considered (Figure 43) 

 

 
Figure 41: web-application - intermodal chain composition - request definition 1 (exclude transport 
modes) 

 
Figure 42: web-application - intermodal chain composition - request definition 1 (exclude terminals) 
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Figure 43: web-application - intermodal chain composition – request definition 2 - constraints 

With the given settings, the Intermodal Routing Service calculates if possible, the number of 
envisaged alternatives. Finally, the results for the different intermodal chain composition 
alternatives are presented each in a map polygon and within a detailed table view per mode, 
leg and related costs (Figure 44). 

 
Figure 44: web-application - intermodal chain composition -result presentation 
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7.3 Conclusion 
Within WP 3.6 we developed and applied an intermodal planning environment that is 
capable for assessing the potentials of collaborative demand planning of shippers as 
addressed in the massification concept. Making use of large-scale realistic demand data 
covering the area of the CLUSTERS2.0 clusters a significant potential of existing and newly 
“massification” services could be identified. Our study provided a potential of up to 60% over 
all transport orders with distances higher than 250 km that can be operated by intermodal 
transport.  

The approach developed is supporting the activities as addressed in the massification 
workshops together with collaborating shippers. The concept proved to be feasible and 
transferable. Key achievement of this task is that precise analysis on the intermodal potential 
on trade lane basis can be carried out making use of operational intermodal service data and 
actual shippers demand data under various constraints and limitations. Moreover, the impact 
of newly “massification” intermodal services can be assessed making it a very useful 
assessment tool for the massification concept. In our analysis concrete services on 4 lanes 
could be identified for which demand is existing however no adequate intermodal service.  


