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Executive summary 
 
A well-functioning transport system is of great importance for a modern society. The 
transport system in Europe today faces numerous challenges. Intensity of transport flows 
increases as a consequence of increasing trade and as a result an increase of demand for 
transport. Until now, the most of this increase has been absorbed by road transport. This 
is causing great concern in Europe due to increasing emission (especially greenhouse 
gases) from transport and road congestion. At this moment one of the most urgent 
objectives of the European Union for the transport sector is to substantially decrease the 
emissions of greenhouse gases. The modal shift from road transport to the currently 
more environmental friendly rail transport is targeted to contribute to the fulfilling of 
these objectives. 
 
In Europe, rail intermodal transport has developed more favourable than the overall rail 
freight transport. Increase of intermodal hinterland transport as well as increase in the 
number of international transport services represents the main reason for this trend. 
However, the road transportation has undoubtedly remained the predominant mode in 
the European intermodal freight transport. The relatively faster growth of road freight 
transportation has contributed to an increase of congestion, environmental pollution and 
safety issues. Among root causes for this unbalanced development between road and rail 
transport modes is inefficient cooperation in the whole supply chain. This is closely 
related with the choice of appropriate business model for the required cooperations 
between stakeholders, which represents business logic for earning the money.  
 
Existing literature emphasises specific aspects of intermodal transport instead of taking a 
system’s view. It is difficult to assess how some improvements influence on other parts 
of the business and where optimization will bring the largest advantages. Therefore, a 
business model concept is needed in supply chain because it represents the entire logic 
of making business. It takes into account the complete picture which could fully 
represent the added value to the company.  
 
Deliverable 4.2 describes the assessment of new cooperative business model which could 
promote and increase the attractiveness of rail freight transport from the aspect of the 
entire supply chain. Current results of the Work Packages 6 to 8 (CIT 1 to 3) are taken 
into account and appropriate findings are estimated by the Value Case Methodology.  
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This activity has concluded on a proposal of a business model based on vertical 
cooperation among the main stakeholders in a transport chain. It represents a general 
model for improving the relationship among the railway and non-railway related actors. A 
presence of an orchestrator empowered by a control tower which on one side manages 
the demand for transport services and on the other has the full control over the railway 
transport represents a good base for designing a sustainable, environmentally friendly 
intermodal transport chain. The model seeks for improvement of reliability and flexibility 
on a corridor by coordination between the most important actors in the transport chain. 
In this case a vertical cooperation model is proposed between a 4PL, as an orchestrator, 
number of shippers or one big shipper, number of LSPs, terminal and a rail operator. 
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1 Introduction 

 

1.1 Background Smart-Rail 

The aim of the European Union Agency for Railways is to construct a safe, modern 
integrated railway network with the overall target that railways must become more 
competitive to other transport modes and seek and offer high-quality, end-to-end 
services without being restricted by national borders. 

To achieve the necessary modal shift from road to rail the rail sector faces an 
unprecedented challenge of providing the capacity for affordable and attractive services 
required to enable this modal shift. The current European rail freight market is a 
complex system involving a great number of different public and private stakeholders, 
such as infrastructure managers, rail operators, terminal operators and freight 
forwarders who jointly manage the operation of running trains from A to B. The Smart-
Rail project is aligned with the objectives of SHIFT²RAIL and will ensure that the results 
can be used in further research in this programme.  

The objectives of Smart-Rail are: 

- to contribute to a mental shift of the rail sector toward a client oriented and 
supply chain focus; 

- to develop working business models for cooperation of different stake-holders; 
- to develop a methodology and architecture for exchange of data/information 

required for the optimisation  process, between stake-holders, making use of 
existing initiatives where available (for instance the European Corridor 
Management and national logistical information centres; 

- to establish three CITs that each focus on different aspects and markets and 
implement the developed tools, methodologies and concepts. The purpose of the 
CITs is to test and improve the innovative measures in a real life situation. 
Specific and more dedicated business models, information systems and new rail 
services will be test 

 
This WP addresses the development of business models that support cooperation within 
the supply chain and at the same time promotes the importance of the rail freight sector.  
 
A business model is essential for any type of commercial enterprises and therefore the 
importance of business models and research in this field is relevant and necessary.  
Appropriately designed business model that enables closer and more efficient relationship 
among the stakeholders in supply chain may improve the efficiency of the intermodal 
transport in place of all road alternative.  
 
Innovative cooperation strategies can provide substantial benefits. Pooling of resources, 
sharing and leveraging the specific strengths and capabilities, trading different and 
complementary resources are only some of the opportunities cooperative business 
strategies offer.  
 
The emphasis during the work on this subject will be placed on a set of critical success 
factors – reliability, flexibility, visibility, cost and lead time which represent the main 
targets for solution development.  
 
The result of this WP will be a guideline for business model supporting cooperation within 
the entire supply chain.  
 
 
 
 



D4.2 v1.0                                                                                        

 

 

  Page | 11 

 

1.2 Purpose of the document 

In this Deliverable the focus is on designing an innovative business model which will 
contribute to an increased level of efficiency and effectiveness of rail freight transport 
from the perspective of the whole transport chain. One of the powerful ways for 
satisfying this aim is establishing a higher level of cooperation among the actors involved 
in transport chain. Therefore, the developed model must be capable to supports 
initiatives for more intensive cooperation between all involved actors.     

 

1.3 Document Structure 

After the introduction, Chapter 2 describes the methodology. In this chapter a critical 
assessment of existing unimodal as well as multimodal business models have been made. 
Chapter 2 also contains a general set of guidelines for searching for a new business 
model development as well as the value case methodology as a concept which will trace 
the this process toward an aligned cooperative business solution. Chapter 3 treats 
stakeholders and it is divided on four parts. First part is related to stakeholder analysis – 
their perspectives, barriers, demands and preferences. Second part describes the 
relationship among the stakeholders in supply chain. Possible types of cooperation 
among stakeholders in supply chain are described in third part of Chapter 3. And the last 
part contains value case analysis and analysis of potential scenarios for new business 
model based on three CITs. Chapter 4 is dedicated to development of a new business 
model. After a general description of business models, a detailed review of already 
invented business models is given. Business model canvas as a very popular framework 
for tracing new business proposals is described as well as the potential features of new 
innovative solutions from the aspect of nine building blocks of business model canvas. 
The last part of chapter 4 contains two innovative business models for improving the rail 
freight position by forcing the higher level of cooperation in supply chain. The last 
chapter contains concluding remarks.  

 

1.4 Deviations from original DoW 

 Description of work related to deliverable as given in DoW 1.4.1

In this task business models that support the cooperation in the supply chain are 
analysed. In order to do so, stakeholders outside the rail freight sector who are essential 
for and open to collaboration with the rail freight sector, need to be found. We aim to 
engage them by interviews, which will have a strong focus on the incentive for 
cooperation, to establish the mental shift mentioned earlier. When the relevant parties 
who are open to explore collaboration are determined, the approach as described in task 
4.2 is followed to develop new business models.  

Three cases will be analysed: 

• Cooperation with terminals (such as deep sea terminal operators);  
• Cooperation with other modes of transport (short sea, inland shipping and 

road); 
• Cooperation with other stakeholders. 

 Time deviations from original DoW 1.4.2

All tasks related to this deliverable were fulfilled on time, so there were no time 
deviations from the original DoW. 

 Content deviations from original DoW 1.4.3

The activities planned by the DoW were covered and substantially extended in order to 
get a clear picture about all available options regarding the future collaborative business 
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model. This extension concerns a detailed assessment of the business model 
requirements, based on value case methodology conducted for each Continuous 
Improvement Track individually, and business model canvases made for two models 
proposed to best suit the objectives of the task.   



D4.2 v1.0                                                                                        

 

 

  Page | 13 

 

2 Methodology 

This chapter is an extension of subchapter 4.1 from the Deliverable D4.1 [12]. Besides 
summarizing and updating the extensive study conducted in D4.1 this chapter presents a 
critical assessment of different existing business models in the supply chain. It 
summarizes the challenges in the current business environment for all stakeholders 
within the supply chain and at the same time it introduces the recommended 
methodology to deal with these challenges. The methodology creates a roadmap towards 
the design of an innovative business model inspired by the risk, quality and cost 
assessment of the existing services. The chapter comprises of: 

• Assessment of existing business models. In this part, existing business models are 
considered, in unimodal and multimodal environment separately.  

• General guidelines for developing a new business model which will support more 
efficient collaboration among railway and other modes within the supply chain. 
This part contains the literature review of all factors that influence on 
collaboration within supply chain and description of the VCM methodology as a 
useful tool for business model developing.  

2.1 Assessment of existing business models 

In this subchapter we attempt to provide a critical analysis of the existing business 
models used in case when the entire transport chain is composed only by one mode of 
transportation and also in case of existence a number of different modes in transport 
chain. During this analysis we identify the research challenges in existing business 
frameworks which are crucial to the development of a new business model in supply 
chain.  

 Business models for unimodal transportation 2.1.1

A business model for unimodal transportation is – by definition – restricted to one 
transportation mode only, either a road or rail transportation. Being one chain link within 
a supply chain the provider of that unimodal transportation does not have so much space 
to improve his margin or to optimize the service. The provider is even jeopardized to get 
replaced in case he does not perform. The unimodal transport service provider faces a 
situation, where he depends on his ‘principal’, who contracts him. His portfolio does not 
allow him to compensate losses in a service segment by earnings in another segment. 
What options does he have? He possibly advances by cooperating with partners in the 
same segment. However, if those potential partners are not co-equal partners, a 
‘principal-agent’-constellation would likely be the outcome, as the stronger service 
provider dominates the cooperation sooner or later.  

But the cooperation within an unimodal transportation business model is a temporary 
solution, not a sustainable one, as it is latently jeopardized by replacement of partners. 
Another threat may be, that a principal has decided to invest into extending his portfolio, 
creating value by diversified services. Buying resources to fill a temporal capacity gap is 
a reasonable way to compete with others.  

 

 Business models for multimodal transportation 2.1.2

The business model for multimodal transportation is very much similar to the one before, 
with the only difference that several modes are involved. There are only three relevant 
modes considered, road, rail and waterways. Again, we face a principal-agent-
relationship, where the principal buys a service from an agent, who is, however, not 
acting in the same segment/mode. However, the motivation for the contract is slightly 
different from that what we had before.  

Whilst in an unimodal transport constellation a complete service is required due to 
missing resources, the principal of a multimodal transport service endeavours to offer an 
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extended value chain. And that includes the value-added step before respectively 
afterwards. Exactly at the interfaces between the modes (i.e. road–rail, road-inland 
waterway or rail-inland waterway) the principal decides whether he wants to implement 
the additional mode into his portfolio or not. It very much depends on what his customer 
wishes to get involved into the transport chain design. 

The more interfaces a principal   (in this case an operator) controls, the less the 
customer is bound to take responsibility in the operational process. The business model 
culminates in a Fourth-Party-Logistics constellation (4PL), where only one logistic service 
provider (LSP) is responsible to the customer; he acts as principal and various agents 
provide different services by using different modes. 

In a certain sense, this is the ‚High-school’ of logistics: The 4PL chooses services from 
different modes, only following ‚best-in-class’-criteria. The benchmark is not limited to 
particular service modules but to the entire transport chain with different modes and 
interfaces as a holistic entity. 

As a unique sales proposition (USP) a 4PL service provider usually dispose of IT tools 
which are cloud-based: The purpose is to allow all participants within the transport chain 
to log in and to get access to the data he needs. The 4PL service provider so to say from 
a neutral position controls the entire process. He disposes of the instruments to intervene 
in case the process does not run smoothly (see excerpt from chapter 4.6): 

 

Figure 2-1 4PL as routing party on behalf of customer 

The 4PL business model represents a successful logistic network design concept in a 
highly dynamic environment. Therefore, it is capable to cope with: 

• Volatile courses of a transportation process. Being neutral, independent and 
asset-free the 4PL service provider is in the position to balance best inconstancies.  

• Transparency which allows achieving cost-efficiency. That promises sustainable 
processes rather than any other business model.  

In so far this business model may be considered as an option to be taken into account as 
a potential business model according to project.   

2.2 Guidelines for developing a new business model for efficient 

collaboration in supply chain 

In this section a synthesis of findings from review of current models is given and a 
general set of guidelines proposed for developing new innovative business model for 
more efficient collaboration in supply chain.  

Review of findings from the last two-decade scientific research on supply chain 
collaboration might be used as basis for developing new business models needed for 
enhancement of competitive standing of rail-based freight carriage and delivery 
solutions. This contribution might also add the work of CIT forums as regards 
understanding the reasons and threats that may delay and de-rail horizontal 
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collaboration between rail undertaking and vertical ventures between the latter and 
logistics service providers.  

 Factors Facilitating and Hindering Supply Chain Collaboration  2.2.1

Both the manufacturing and service providing companies seek to remain competitive in 
marketplace and reduce the risks of doing business and future investments. In order thus 
to better meet their customers’ requirements and expectations they often look externally 
for expanding their capabilities, skills, assets and market domains. In addition, firms may 
often need to change their service provision processes to adapt to unforeseen changes in 
the market place. One way of attaining this goal can be through supply chain 
collaboration because collaborative arrangements in different formats and time frames 
may add flexibility that allows enhancing the content of service offering, and financing 
ability to serve expansion to new markets.  

Collaboration can be formal when parties base their business models on contractual 
commitments, or ad hoc, when parties work together through informal relationships. 
Supply chain collaboration is defined as long-term collaboration where participants 
cooperate, share information, costs and benefits (sometimes even losses) and work 
together to modify their business practices, improve join performance, expand service 
offerings and/or geographical market boundaries [1].  

The motives underlying supply chain collaboration involve desires for capitalising on 
expertise, physical assets, skills and market knowledge of collaborating firms who 
collectively provide business benefits to end customers. Fawcet et al. (2008) observed 
that when parties collaborate, they work together towards common goals such as 
devising and implementing better solutions to different problems and/or delivering 
specific values that customers often do but sometimes even do not expect.  On this way 
they jointly produce and fortify their competitive advantage and thereby positively 
distance themselves from market rivals. 

Importantly however, the authors postulate that collaboration goes beyond managing the 
individual transactions or improving efficiency of current business dealings. Rather it 
should manage the inter-partner relationships in ways that produce positive innovations 
and/or longitudinal improvements. Such collaborative relationships are long-term 
projects where partners are well familiar of each other’s capabilities and actively 
contribute to developing new or improved service lines, business practice or market 
service models.  

While most collaborative relationships between the members of a given supply chain are 
underpinned by expectations of benefits not feasible to individual parties such as 
improvement of collective competitive standing. Sabath and Fontanella (2002) discussed 
factors that may hamper collaborative benefits. They  cite an overreliance on technology 
and not on people, treating each and every customer and/or partner as the same 
(without heeds for their power/importance differentials), or the lack of trust in partners 
trustworthiness and/or sincerity of business doings.   

Although collaboration benefits are often defined as strategic and operational 
enhancements gained over competitors in the market place which both have been 
created and materialized thanks to collaboration, several studies of logistics and 
distribution channels point out that despite the fact that many companies espouse the 
values of collaboration, they are not adequately organized to capitalize on such 
endeavours [4-5]. One-sided imposition of highly company-specific compensation and 
incentive structures on other partners does not encourage collaboration. Neither do 
performance objectives nor key metrics which are not sufficiently harmonized so that 
they encourage long-term adaptations and collaborative investments of all supply chain 
entities. Moreover, if companies want to produce joint benefits through collaboration they 
need to allow many contributions whose initial costs might exceed acceptable time 
horizons for receiving payoffs. The timing of real benefits attainment must not always 
meet the planned deadlines. Thus, the lack of investments in maintaining long-term 
strategic coordination between partners to a given collaborative venture, poor internal 
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communication and short-term horizons for benefit discharge are among the most 
frequent reasons for collaboration breakdown and customer loss [6-7]. Other challenges 
to effective and efficient supply chain collaboration arise from failures to coordinate the 
operational resources and assets and develop capabilities for joint management and 
distribution of collaborative benefits. Still in other instances, collaboration failures stem 
from incongruent expectations, incompatible partnerships, high costs of collaboration 
management and conflicts between the short and/or long-term interests [8]. 

Sometimes, the want of quick benefit realization may actually prevent supply chain 
members from collaborating. For instance, some firms may view one party’s collaborative 
win (such as reduction in inventory or transport costs) as a redistribution of expense 
loads among other supply chain members who are not sufficiently compensated for their 
service provision [9].  Thus, commitment to original goals of a given collaborative 
venture might imply that partners do not pursuit additional firm-level benefits at the 
expense of other chain collaborators. 

In order thus to reduce the impacts of inhibitors and downsides of collaborative 
relationships between firms operating within a given supply chain, their members need to 
understand how to balance the short-term investments and long-term expectations 
through building a longitudinal win-win business partnership. The competitive advantage 
derived from supply chain collaboration will allow these partners to appreciate 
opportunities afforded by working together as compared to destructive forces of 
competition or going individually against the spirit of collaboration. Pursuing a strategy of 
myopic self-interests when intertwined with other supply chain partners at a supply chain 
level might severe creation of both direct and spill-over benefits, and in some situations, 
even trigger business fallout. 

 Value case methodology 2.2.2

Although conceptually the potential of solutions is significant, the actual success of new 
initiatives is not at all guaranteed. Part of the reason behind this is the complexity that 
comes along with these solutions, such as for example the requirement of cooperating 
with competitors, unclear cost and benefits distribution between stakeholders, 
governance challenges, etc. In order for these solutions to become successful, sufficient 
attention to the current individual business models of stakeholders and the business 
model and governance model of the solution is required. 

A successful approach to achieve this is by using is the Value Case Methodology (VCM). 
The VCM is aimed at developing a mutual value case for value aligned solutions and 
corresponding business models. The objective of the method is to unite the motivation 
and desires of all stakeholders involved, and to address their joint innovation and align 
their values. 

The first step of the VCM is to identify the involved stakeholders. For each stakeholder 
we describe the goals and the details of the innovation. In addition, the current individual 
business models of the stakeholders will defined and the effect of the innovation on the 
individual business models will be analysed. The VCM will be used to create a mutually 
shared business model for the innovation. To create insight in the relationships, a Value 
Network (Ecosystem) of the current situation will be drawn, showing the interrelations 
between stakeholders and the value provided to other stakeholders. 

 

Figure 2-2: Concept of Value Network (Ecosystem) 
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After analysing the current situation, priorities and preferences will be aggregated and 
different future improvement scenarios with new business models and ways of 
cooperation will be defined.  

An important part in the VCM is to create transparency in the distribution of effects 
through implementing the innovation. Some of the effects will be positive for one party 
(and will be ‘drivers’), the same effects might be negative for the other (barriers). An 
overview of all barriers and drivers for all different stakeholders will help in evaluating 
which party will support the innovation.  

In addition to individual drivers and barriers, the power relations of the parties are 
important. In order to evaluate the power of the stakeholders on the innovation, a 
‘sociogram’ will be drawn.  

Creating transparency in the distribution of effects through implementing the innovation 
includes the ‘who-gets-what’ and ‘who-does-what’, which are quantified in appropriate 
units and measurements. We analyse which interventions or measures are required to 
make the step to the desired situation. Interventions or measures may be both measures 
the business can take and interventions/measures to be taken by government.  

Aspects as quantitative and qualitative cost and benefit modelling, visualisation and 
analysis for determining the point sensitivity of each individual value identified by the 
stakeholders are involved. Until the multi-stakeholder acceptance is reached, adapted 
solutions will be generated and evaluated. A structured process aimed at getting an 
overall acceptable project definition for the innovation, based on the alignment 
opportunities, is performed. We use a structured-disclosure technique to creating a 
jointly supported strategy and make alignment between stakeholders’ value and 
collective action happen.   

By taking the complexity of the supply chain into consideration, the value case 
methodology facilitates the development of jointly developed market oriented solutions 
and business model scenarios. This can be a basic for the introduction of successful IT 
solutions, terminal models and cooperation models. In the Smart-Rail project, VCM will 
be applied in the CITs in order to check if a scenario (future situation) is feasible for the 
involved stakeholders and suitable in the bigger picture. 

3 Stakeholders 

 

3.1 Stakeholder analysis 

In order to get a clear idea about the business model which will contribute to obtaining 
the general aim of Smart-Rail project there is a need to conduct a stakeholder analysis. 
The analysis regards stakeholders’ perspectives, barriers, demands and preference for 
implementing and utilizing a new business concept which will improve the modal share of 
railway transport in the whole transport chain. The analysis is based on stakeholders 
survey that was conducted in previous period. Main objective of the survey was to collect 
all necessary information that characterizes the current position of railways from the 
aspect of total transport chain, main issues regarding the cooperation and collaboration 
among the actors, customer relationships, and other factors that limit the share of 
railway transport within the total transport chain.  

As already stated in previous Deliverables D2.1 [10]; D2.2 [11] and D4.1 [12], the 
transport chain constitutes of the stakeholders in private sector: shippers, carriers, 
forwarders, and operators as well as the regulatory framework set by the stakeholders in 
the public sector: regulators and associations.  

The survey is oriented to European stakeholders representing all these different entities. 
It has a broad scope of questions covering the value case methodology, collaboration, 
information and communication, railway sector and supply chain. In total, 30 
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respondents from 11 European countries provided answers on the survey’s questions (43 
questions in total). 

In this report, reactions of respondents on some questions of crucial importance for 
business model development will be given. The full survey analysis is given in D7.4 [13].  

Responders share a positive opinion and experience about cooperation (46% were 
satisfied and 15% very satisfied with cooperation).   

In general, as the most important advantage of cooperation stakeholders emphasize 
following aspects: 

• LSP and freight forwarders – A stronger position on the market by improved 
understanding of partners and improved responsiveness; 

• Shippers –change and grow for the future; 
• Infrastructure and Transport operators – synergy and optimization, availability, 

cost efficiency, reliability, win-win situations, minimum of financial risks & service 
intensity, expansion of possibilities on the market based on increased service 
portfolio.  

According to their experience usual forms of cooperation are: 

• LSP and freight forwarders – Partnerships and agent relationships, contractual and 
spot business, partnership in local clusters; 

• Shippers – partnership relying on trust among the partners; 
• Infrastructure and Transport operators – professional partnership based on 

commercial agreements.  

Among the stakeholders in these collaborations respondents mainly report customers, 
other service providers in supply chain (for terminal operator they are LSPs, freight 
forwarders, for an LSP stakeholders are transport companies and terminal operators, 
rental companies, producers). 

Considering the benefits of cooperation for their KPIs, stakeholders emphasize arrival 
time predictability as the most important effect of cooperation. The cooperation has 
positive influence on lead time and some other factors like transparency, efficiency, 
responsiveness and cost reduction.  

Very important prerequisites for achieving these benefits were technological (data 
sharing systems, process optimization, other tools for better fulfilment of customer´s 
requirements – CRM, ERP) as well as organizational (customer relationships, agreements 
with other partners for capacity sharing) resources. However, in order to improve current 
level of cooperation stakeholders think that in general case, following needs to be done: 

• LSP and freight forwarders – create a higher level of confidence and goodwill in 
the market, more EDI connections and more open data; 

• Shippers – rapid process of change in terms of service quality provision, especially 
of railway related actors; 

• Infrastructure and Transport operators – digitalize the environment, create EDI 
between all stakeholders.  

The following set of questions enables an insight into information flow, partners involved, 
barriers and opportunities for improving the information sharing and communication 
among the partners in supply chain.  

Considering the partners with which they communicate, stakeholders provided the 
following answers: 
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• LSP and freight forwarders – transport operators, infrastructure operators, 
infrastructure managers, warehouses, shippers; 

• Shippers – transport operators, traders, vendors; 
• Infrastructure and Transport operators – infrastructure managers, transport and 

infrastructure operators and shippers.  

The type of information partners share in supply chain is: 

• LSP and freight forwarders – shipment status data (time schedule, location, 
estimated time of arrival) with transport and infrastructure operators, shippers, 
freight forwarders, LSPs; 

• Shippers – ETA, stock availability with shippers, transport operators, freight 
forwarders and clients; 

• Infrastructure and Transport operators – train position, tariff policy, transhipment 
orders, warehouse service orders, storage orders, lead time with transport and 
infrastructure operators, clients, freight forwarders and LSPs.  

However, stakeholders want to obtain additional information: 

• LSP and freight forwarders – train status and ETA, infrastructure disruptions and 
capacities, capacities of different operators, full transparency along the supply 
chain from shippers, transport and infrastructure operators, LSPs, ; 

• Shippers – market details from shippers, transport operators and freight 
forwarders; 

• Infrastructure and Transport operators – ETA at terminals and other coordination 
information, volumes, tariffs, orders from LSPs, infrastructure and transport 
operators, freight forwarders 

Concerning information that they are capable to share stakeholders reported following: 

• LSP and freight forwarders  - operational information (transport movement 
forecasts, train loading information, transportation plans; 

• Shippers – planning, strategy, objectives; 
• Infrastructure and Transport operators – transport plans, volumes, shipments.  

Concerning means of information sharing stakeholders main rely their communication on 
email and telephone communication.  

One of the major concerns are the barriers in information sharing. Considering these 
issue stakeholders had different reactions: 

• LSP and freight forwarders – unavailability (fear to share information), 
nonexistence of on time information; 

• Shippers – collaboration; 
• Infrastructure and Transport operators – unavailability due to lack of trust, lack of 

fluid and permanent information.  

Regarding their experience with railway transport, responders provided the answers on 
questions related to the main issues which exist in interaction with railways.  

The main actors in the process of train path acquiring and reservation are infrastructure 
managers and railway undertakings. Some of the stakeholders plan the whole capacity at 
once, and some other do this in a number of times. Also, there is a practice for some 
transport operators and LSPs to arrange train capacities implicitly via other rail carriers. 
Besides RUs and IMs, as the main parties involved in train path reservation, some 
stakeholders (like transport operators for example) need some additional parties to be 
included also (subcontractors - other service providers, LSPs, freight forwarders). In 
cooperation with parties responsible for train path reservation, there is a need for 
monitoring some important performance measures (KPIs). Stakeholders use all available 
data as a source for monitoring the indicators which is mainly concentrated around 
reliability issues (real time vs. planned time for example), sales and profits for some 
LSPs, or costs for infrastructure operators. This measurement is performed on a periodic 
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basis (monthly in some cases). KPIs are usually set independently or in coordination with 
other stakeholders (unification of some indicators, punctuality for example).  

In order to improve their own performances with respect to reliability, stakeholders need 
real time and precise train traffic information in order to proactively respond and 
efficiently plan operations. Besides this request they need to have available the most 
important capacity related information (tons per train, train loading capacity, etc.). These 
information mainly represents the opinion of stakeholders regarding possibility for 
improving the whole transport chain. Of course, in order to tackle the reliability issue 
more strategically, there is a need to analyse the patterns of delay and distortions in the 
whole transport chain in order to understand the reasons for these events and to design 
effective measures for their minimizing. Stakeholders also share the opinion that this is 
an urgent matter which has to be tackled in order to increase efficiency and effectiveness 
along the supply chain.  

A new business model has the aim to improve share of railway freight transport mode. 
Therefore, it is important to identify all factors of misalignment of the railway transport 
mode and the rest of the supply chain in order to be able to search for appropriate 
actions.  

As main rail related bottlenecks that affect on smoothness of their cargo flows, 
stakeholders emphasized the following: 

• Infrastructure capacities and disruptions related to infrastructure (track gauge in 
cross border transport, train length in national transport, closure of railway lines 
due to maintenance or other reasons) 

• Mobile capacities and disruptions related to mobile capacities (lack of locos, 
failures, lack of loco drivers) 

• Lack of appropriate service offer and proactiveness – flexibility, reliability, 
visibility; 

• Interoperability between physical and data communication networks.   

Considering railway related factors that has impact on transport service operations, 
stakeholders expressed main concern on reliability. Unavailability of information was also 
highlighted as a limitation causing less efficient transport flow.  

From the survey it can be concluded that, in order to improve the efficiency of the 
transport service, a potential business model must be capable to enable a higher level of 
collaboration between all actors involved in transport chain. Improved business process 
must be orchestrated on a non-discriminatory manner oriented toward fulfilling the 
general Smart-Rail objectives. Higher level of collaboration, through timely and accurate 
information sharing will contribute to better perception of customers regarding the 
railway freight and therefore, to better business results of railway related actors. In order 
to provide this benefit for railway transport, a potential collaborative business model 
must be supported by an innovative business model designed to improve the flow of 
information within/to/from a very complex railway related environment [14]. 

  

3.2 Business relationships between various stakeholders in the 

supply chain 

A clear mutual understanding of the stakeholders with their roles and stakes is required 
in order to be able to arrive at new business models that enable collaboration in the 
supply chain. In the following text we describe the different types of stakeholders and 
their business relationships, represented in the form of a value network. This is intended 
to provide a well-defined picture of the framework conditions that affect options for 
cooperation. 
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In this analysis we first identify the business relations between the stakeholders in the 
supply chain in general, followed by an identification of the business relationships 
between stakeholders for the three Smart-Rail CITs as specific cases: 

• CIT 1: Wagonload train services; 
• CIT 2: Control tower for long distance rail freight transport; 
• CIT 3: Reliability in case of (un)expected disruptions on the rail network. 

The CITs establish the “testbed” environment for various measures to be implemented, 
and address specific aspects of the cooperation on the freight market [15]. 

 Stakeholders and relationships 3.2.1

In Smart-Rail deliverable D4.1 [12] the roles of the stakeholders in the supply chain have 
been described. In Smart-Rail deliverable D3.1 [16] the roles of stakeholders within the 
rail sector have been defined. Furthermore, the stakeholders involved in the three CITs 
of Smart-Rail have been identified in Smart-Rail deliverables D6.1 [15], D7.1 [17] and 
D8.1 [18].  

The supply chain, or rather the transport chain, covers transport of goods between 
shipper and destination. Figure 3-1 shows an example of a supply chain between shipper 
and destination, including sea transport. Inland transport can be unimodal (e.g. train, 
road, barge) or multimodal (a combination of transport modes). 

 

Figure 3-1: Example of supply chain structure (source RSM)1 

 

Table 3-1 provides a general overview of the different types of stakeholders that can be 
distinguished in the supply chain. The stakeholders mentioned in Table 3-1 yield for 
freight transports via rail. In the supply chain (multimodal) transport through different 
modes, of course, also contains stakeholders involved in transport via air, road, 
waterways and sea. 

Besides the stakeholders mentioned in the table, other stakeholders play a role e.g. in 
developing regulations and standardisation, like international, national and local 
governments and authorities and urban and regional planners. 

 

 

                                           

1 Source: CASSANDRA Compendium, 2012. 
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Table 3-1: Stakeholders in the supply chain and their roles 

Stakeholder Role / value provided 

Shipper Contracting party (person or company) entitled to give orders and 
instructions about its shipment to the accepting (issuing) carrier, 
simultaneously assuming full responsibility for any charges arising, 
until the moment the receiver has signed for receipt; basically the 
customer of the transport service. 

Customer or receiver   Recipient of a good or a service, or a product. 

Logistics service 

provider / Forwarder 

Party organizing transport in the logistic chain for its customers; 
a possible partner entity for the stakeholders involved in the railway 
leg. 

Intermodal operator  Besides the Logistics Service provider in most of the intermodal 
supply chains an intermodal operator is a stakeholder. Its role is 
often limited in organizing and selling slots for loading units e.g. 
containers on a train. In this role they are one of the suppliers of the 
Logistics Service Provider. 

Port authority Authority that operates sea ports and other transportation 
infrastructure. 

Terminal operator Logistic operator, serving a specific intermodal or logistic terminal 
and providing services as transloading, warehousing, etc. Terminal 
operators must ensure the safe and efficient delivery and packing up 
of goods on ships, trains and trucks, for instance. 

Rail terminal operator Differentiation of a terminal operator: an optionally independent 
operator of a generic railway terminal, or a freight station, shunting 
station, or industry railway. 

Railway operator (RO) 

and Forwarder 

Party that organises rail transports, but do not necessarily undertake 
it themselves. The logistics organisation commissioned by the 
forwarder begins with the choice of RU to carry out the transport, 
the provision of the wagons (in case the forwarder does not provide 
them himself) and can also include the combination of different 
forwarders in separate trains. In addition the operators have a role 
as the people responsible for making arrangements. At the same 
time the operators also have, in general, their own wagon fleets.  

Railway undertaking 

(RU) 

Party that provides services for the transport of goods and/or 
passengers by rail. Most RUs must have a contract with relevant 
infrastructure managers in order to get track access. RUs provide 
traction for the trains between their origin and destination as well as 
shunting services. In addition to this, RUs provide their own services 
for (rail-) forwarders and shippers directly (all possible services 
which are not intermodal). 

Rolling stock leasing 

company (Traction 

provider and Wagon 

keeper) 

Company that owns locomotives and/or wagons and leases them to 
other railway undertakings. 

Railway infrastructure 

manager (IM) 

Party responsible for establishing, managing and maintaining railway 
infrastructure, including traffic management and control-command 
and signalling. 
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Stakeholder Role / value provided 

Corridor manager Party responsible for the management of the six international rail 
freight corridors that became operational on November 2013. Within 
the six corridors, railway infrastructure managers (IMs) are 
cooperating across borders with the goal to improve service quality 
and reliability. 

Other stakeholders 

These stakeholders are not directly in the supply chain but might influence the interventions. 

EU/Countries/ 

Regions (CIT1) 

Responsible for providing appropriate subsidies for the construction 
of infrastructure, supporting of research, and the implementation of 
new ideas. 

Shipping lines (CIT2) Provide maritime container transport. Besides the vessels, shipping 
line is also owner or lessee of containers in which the good is 
transported.  Besides port-to-port service, shipping lines sometimes 
offer door-to-door and port-to-inland terminal service. They offer a 
more active role in developing hinterland intermodal network (rail 
shuttles to inland terminals), lower prices to customers.   

Ministry of transport 

(CIT2) 

Coordinating and realizing of national transport policies. They 
promote the intermodal (and implicitly rail freight transport) 
transport via various policies and regulations.   

National transport 

authorities (CIT2) 

Administrative and supervision activities related to transport. 
Monitoring the market participants’ activity and operation. They 
support road-to-rail intermodal shift by more efficient measures.   

Road and waterway 

infrastructure 

manager (CIT3) 

Responsible for the design, construction, management and 
maintenance of the main infrastructure facilities in the Netherlands. 
Also facilitating changes in infrastructure. 

LSP’s  for other 

modalities like 

trucking and maritime 

transport (CIT3) 

Service providers for other modalities offer services for transport as 
flexible, cost effective and reliable as possible 

Ministry of 

Infrastructure and the 

Environment (CIT3) 

Prioritizing utilisation of available infrastructure capacity 

The relations between the main stakeholders in the supply chain related to rail transport 
are as described below [12]: 

• The forwarder or logistics service provider is the contract partner for the 
shippers and is responsible for contracting intermodal operators to move the 
goods while the forwarder himself does not move the goods. 

• The intermodal operator will make a sub-contract with the terminal operator 
and railway undertaking (or shipping company), provides a network between the 
different terminals and organises intermodal transfer including transhipments and 
main transport. 

• The terminal operator operates the terminal and enables delivery and 
loading/unloading of freight between trains and trucks and shipments to final 
destinations. It also integrates container (or trailer) transhipment at terminals 
between road and rail/sea carriers within a given logistical chain. 

• The railway undertaking provides traction for the trains between the terminals, 
as options it also provides shunting services at the terminals and approved 
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wagons. In addition to this, the railway undertaking can also provide their own 
services for (rail-) forwarders and shippers directly (all possible services which are 
not intermodal). 

The business relations can be depicted in a Value Network, as presented in the following 
paragraph. 

 Value network 3.2.2

A Value Network (Ecosystem) creates insight into the relationships between the different 
stakeholders in the supply chain. It shows the interrelations and the value provided 
between the stakeholders. Figure 3-2 shows a generalised value network for rail 
transport in the supply chain. 

 

 

Figure 3-2: Generalised value network for rail transport in the supply chain 

 

The value network shows the business relations between the different stakeholders. 

In addition to the normal business relations, parties can decide to form partnerships and 
cooperate. Three types of cooperation in the supply chain are possible, namely: 

• Horizontal cooperation: between stakeholders at the same level in the supply 
chain, e.g. between railway undertakings; 

• Vertical cooperation: between stakeholders at different levels in the supply 
chain, e.g. between railway undertaking and intermodal operator or logistics 
service provider; 

• Mixed cooperation: a mix of vertical and horizontal cooperation. 

Figure 3-2 shows a simplified version of the actual relations between stakeholders in the 
supply chain related to rail transport. In practice, companies combine different roles. 
Furthermore, the roles can comprise more or less functions, for instance a Logistics 
service provider role can vary between 1PL, 2PL, 3PL, 4PL  [12]. 
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 Cases: Continuous Improvement Tracks (CITs) 3.2.3

 

3.2.3.1 CIT 1: Wagonload train services 

The aim of CIT 1 is to develop and to strengthen a single wagonload (SWL) transport 
concept [15]. Single wagonload (classic) is a unimodal (door-to-door) rail freight service 
performed using specialised freight wagons whose superstructure is inseparably affixed 
to its chassis, starting out and terminating on (industrial) sidings which connect the 
shipper to the main rail lines, and extensively using marshalling/shunting yards for train 
formation (trainload consolidation). 

The existing (classic) SWL services, represented mainly by the incumbent railway 
companies, have withdrawn from such type of services in many areas in Europe. The 
intermodal transport as one of the drivers in railways has also replaced a lot of transport 
concepts in SWL and uses trucking for the distribution of goods in standardised boxes.  

However, there is still existing demand for rail transport services “smaller than block 
trains”. Only few industries are capable of filling frequently complete block trains. This 
leads to a steady demand for SWL services which is only partly fulfilled. CIT 1 is based on 
a transport corridor served by one of the consortium partners in France, from Marseille to 
Sélestat (Alsace). With this corridor as a basis, extensions into Germany, Belgium, and 
Switzerland will be developed and the overall transport concept will be communicated to 
shippers and interested cooperation partners. 

The main CIT 1 stakeholders with their specific roles are described in Smart-Rail 
deliverable D6.4 [19]. Table 3-2 summarises a selection of these stakeholders and their 
roles. 

Table 3-2: Selection of main CIT 1 stakeholders and their roles 

Stakeholder Specific role in CIT 1 

Shipper Shippers are interested in reliable, flexible and cost effective services 
by rail. 

Forwarder /Logistics 

service provider 

The forwarder manages end-to-end transportation of the shipment. 
A shipper enters into the overall SWL services system via the 
forwarder. 

SWL coordinator The coordinator is responsible for maintaining the relationships 
between the various RUs and terminals operators within their 
network. The coordinator coverages SWL services in a specific 
geographical region (e.g.: France, Germany). Further coordinators 
get added as the geographical range spreads. 

Railway undertaking 

(RU) 

Provides services for the transport of goods by rail. In order to 
develop cooperative services on a corridor operating between 
Germany and France cooperation between different RUs is required. 

Railway infrastructure 

manager (IM) 

Establishes, manages and maintains railway infrastructure, including 
traffic management and control-command and signalling in a specific 
geographical region (e.g. France, Germany). 

The business relations between the different stakeholders can be depicted in a Value 
Network (Ecosystem), as presented in Figure 3-6. The value network shows the 
interrelations and the value provided between the main stakeholders. 
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Figure 3-3: Value network - Wagonload train services 

The forwarder (or logistics service provider) provides logistics services to the shippers 
and is responsible for contracting transport operators to move the goods. The function of 
the forwarder can be carried out by a rail forwarder, a rail/road operator, a railway 
undertaking or a coordinator. In the case of CIT 1 an intermediate party, the SWL 
coordinator, coordinates the SWL services in a specific geographical region by 
maintaining relationships with the railway undertakings and terminal operators within 
that region. 

Through the SWL coordinator, the railway undertakings and terminal operators in the 
region provide services for SWL transport by rail and terminal services, respectively. 

The infrastructure manager provides railway infrastructure, including traffic management 
the specific geographical region (e.g. France, Germany). 

3.2.3.2 CIT 2: Control tower for long distance rail freight transport 

CIT 2 aims to improve the quality of rail services by reducing round-trip times, better rail 
capacity use, improving reliability and reducing transport costs by extending the existing 
logistic Control Tower IT-tool with a rail freight service add-on [17]. A Control Tower is 
an information sharing platform to support today’s planners in supply chain optimization 
and the fulfilment of the shipper’s requirements for supply chain visibility. The existing 
Control Tower at Seacon Logistics manages transport flows and provides for real-time 
information for shippers. 

The CIT covers the corridor Bettembourg - Le Boulou, with pre and end haulage 90% 
from Ruhr area and into the North of Spain [20]. A second corridor is yet to be selected. 
Due to the fact that the transport on the route involves multiple sections, several issues 
arise. Firstly, a delay on one part of the route can have a significant impact on the 
transport duration of a container to its final destination. Another issue on both routes is 
the lack of real time information [21]. 

The main CIT 2 stakeholders with their specific roles are described in Smart-Rail 
deliverable D7.4 [13]. Table 3-3 summarises a selection of these stakeholders and their 
roles. 
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Table 3-3: Selection of main CIT 2 stakeholders and their roles 

Stakeholder Specific role in CIT 2 

Shipper The control tower concept enables to shippers, as end customers, 
the optimisation of modal choice to potentially gain the best service 
and capacity at the best price to fulfil shipper’s supply chain 
performance. 

Logistics service 

provider / Forwarder 

The logistics service provider is the “data consumer”, and from this 
point of view controls the transport as a whole. Real time 
information on planning, capacity and status of the network from 
transport operators through a control tower will enable the logistics 
service provider to make real time decisions on which modality is the 
best suitable for transport. 

Railway operator 

(RO)2 

Operates trains on the public railway infrastructure, based on the 
defined general, licensing, contractual, technical and other rules; it is 
the subject responsible for the train, it is the service provider for the 
LSP (providing the transport in the railway leg), and a “customer” or 
user of the public railway infrastructure managed by the IM. The 
RO/RU is responsible for the railway leg or its part thereof. 

Railway infrastructure 

manager (IM) 

Represents rail infrastructure providers which have effective control 
and management of the rail infrastructure of a railway. The IM 
should provide all necessary information about the state of rail 
infrastructure and possible bottlenecks due to unplanned disruptions. 

The business relations between the different stakeholders are depicted in a Value 
Network (Ecosystem), as presented in Figure 3-4. The value network shows the 
interrelations and the value provided between the main stakeholders. 

 

                                           
2 For this CIT is also relevant RailData, the international body covering the “national” cargo RUs, 

here presenting a specific data source. 
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Figure 3-4: Value network - Control tower 

The Control Tower plays a central role in CIT 2. The existing Control Tower is operated by 
Seacon Logistics, as Logistics service provider. The roles of the involved stakeholders in 
this CIT are their normal roles, augmented with information exchange through the 
Control Tower in order to improve the quality of rail services. 

3.2.3.3 CIT 3: Reliability in case of (un)expected disruptions on the rail network 

CIT 3 aims to test, implement and evaluate measures to improve reliability and flexibility 
of rail freight services in case of planned and unplanned disruptions [18], [23]. This CIT 
is applied on the Rhine – Alpine corridor. In first step CIT 3 is focussed on a part of this 
corridor: Rotterdam (Netherlands) – Ruhr Area (Germany). 

The CIT will start with the main measure for improving reliability and flexibility, namely: 
data exchange, data analytics and data use for smart applications in the logistic chain. 

Three pilots are included within CIT 3 [23]: 

1) Analysis of performance of rail freight service Rotterdam – Duisburg / Neuss 
2) Hub concept terminal Rotterdam for exchange of containers between different rail 

services 
3) Pre-defined paths for short term slot allocation in Germany 

Pilot 1: Analysis of performance of rail freight service Rotterdam – Duisburg / 

Neuss 

This pilot is aimed at improving the performance (reliability, flexibility, efficiency and 
visibility) of a specific container rail service, executed five times per week, between 
Rotterdam in the Netherlands and Neuss in Germany [23]. 
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Figure 3-5: CIT 3 - Analysis of performance of rail freight service 

Based on available data, fine-tuning of the performance indicators will take place with the 
relevant stakeholders. Patterns, recurring problems or new insights will be further 
analysed and interpreted. Analysing and discussing these results enhances the mutual 
understanding of the role each stakeholder plays in the rail service. It provides the kind 
of insight to identify quick wins and start testing them in the CIT. Based on the results, 
measures to improve the performance of the rail freight service will be developed 
together with the stakeholders.  

The main CIT 3, Pilot 1, stakeholders with their specific roles are described in Smart-Rail 
deliverable D8.4 [24]. Table 3-4 summarises a selection of these stakeholders and their 
roles. 

Table 3-4: Selection of main stakeholders and their roles - Performance of rail 

freight service 

Stakeholder Specific role in CIT 3, Pilot 1 

Shipper Shippers are interested in reliable, flexible and cost effective services 
by rail. 

Logistics service 

provider / Forwarder 

The logistics service provider connects the network of deep sea 
terminals and inland terminals with its rail and barge services. 

Terminal operator The terminal operator exploits two deep see terminals located on the 
Maasvlakte in the Port of Rotterdam. It also manages a number of 
inland terminals. 

Railway operator (RO) 

and Forwarder  

The railway operator exploits rail services between Rotterdam and 
destinations in Europe. Logistical service providers and deep sea 
carriers book capacity on these rail services for their containers. The 
railway operator buys traction from a railway undertaking for 
actually running the trains. 

Railway undertaking 

(RU) 

The railway undertakings provide traction for, amongst others, 
railway operators, shippers and logistical service providers. In this 
specific pilot, KombiRail offers traction between the marshalling yard 
Maasvlakte West (NL) and the marshalling yard of Duisburg Ruhrort 
(DE).  

DB Cargo and Rheincargo provide shunting services at Maasvlakte 
(Rotterdam) and Neuss, respectively. 
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Stakeholder Specific role in CIT 3, Pilot 1 

Railway infrastructure 

manager (IM)3 

The railway infrastructure manager is responsible for the railway 
infrastructure in terms of construction, maintenance, safety and 
management thereof. They also manage the available capacity 
between passenger and rail freight traffic and monitor the train 
processes on the Railway infrastructure. 

 

The business relations between the different stakeholders are depicted in a Value 
Network (Ecosystem), as presented in Figure 3-6. The value network shows the 
interrelations and the value provided between the main stakeholders [24]. 

 

Figure 3-6: Value network - Analysis of performance of rail freight service 

 

The main stakeholders in Pilot 1 are the railway undertakings, the terminal operator and 
railway infrastructure managers. In this pilot information exchange between these 
stakeholders is key. Data will be gathered in order to understand causes for disruptions 
on the rail network. Based on this insight measures to improve the performance of the 
rail freight service will be developed. 

Pilot 2: Hub concept terminal Rotterdam for exchange of containers between 

different rail services 

The recent increase of the number deep sea container terminals at the Maasvlakte in 
Rotterdam is expected to result in greater fragmentation of containers. The result is that 
the (cost) effective bundling of containers is becoming more difficult  [23]. 

This hub concept pilot will test whether it is possible to exchange containers between two 
different rail services at the RTW: one rail service from Duisburg which has only the RTW 

                                           
3  RailNetEurope (RNE) is also a relevant stakeholder. In this pilot, TIS data will be used to 

analyse the past performance of the specific rail service between Rotterdam and Neuss. 
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as destination and one rail service from Munich which has both RTW and Euromax as 
destinations in Rotterdam. 

 

 

Figure 3-7: CIT 3 - Hub concept terminal Rotterdam 

Containers on the Duisburg train with destination Euromax will be unloaded at the RTW 
hub terminal and will be loaded on the Munich train. The Munich train then goes to the 
Euromax terminal where these containers are unloaded again. With the hub concept with 
rail services, expensive road transport for inter terminal transport is avoided and 
available rail freight capacity is utilised in a better way. The potential impact might be 
that a new inter-organisational structure will manage the handling and bundling of 
containers at Maasvlakte. 

The main CIT 3, Pilot 2, stakeholders with their specific roles are described in Smart-Rail 
deliverable D8.4 [24]. Table 3-5 summarises a selection of these stakeholders and their 
roles. 

Table 3-5: Main stakeholders and their roles - Hub concept terminal Rotterdam 

Stakeholder Specific role in CIT 3, Pilot 2 

Terminal operator ECT exploits two deep see terminals located on the Maasvlakte in the 
Port of Rotterdam, the Euromax and the Delta Terminal. It also 
manages a number of inland terminals. 

Railway undertaking 

(RU) 

KombiRail offers traction between the marshalling yard Maasvlakte 
West (NL) and the marshalling yard of Duisburg Ruhrort (DE). 

DB Cargo provides shunting services at Maasvlakte Rotterdam, 
between marshalling yard Maasvlakte West and ECT Delta terminal. 

TX Logistik offers traction between the marshalling yard Maasvlakte 
West (NL) and Nurnberg / Munich (DE).  

LTE provides shunting services at Maasvlakte Rotterdam, between 
marshalling yard Maasvlakte West and ECT Delta and ECT Euromax 
terminals. 

 

The business relations between the different stakeholders are depicted in a Value 
Network (Ecosystem), as presented in Figure 3-6. The value network shows the 
interrelations and the value provided between the stakeholders [24]. 
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Figure 3-8: Value network - Hub concept terminal Rotterdam 

 

The terminal operator and the railway undertakings are the main stakeholders in Pilot 2. 
The logistic hub concept is trialled to test whether this bundling concept results in more 
reliable and efficient transport of containers. 

Pilot 3: Pre-defined paths for short term slot allocation in Germany 

DB Netz has started with the development of an IT tools to optimise capacity allocation 
and utilisation on the railway network and to make transport more efficient [23]. Short 
term slot allocation can play a major role in efficient use of infrastructure.  

The major short term benefits of the new tool for ad-hoc-slot-allocation will be the fast 
delivery of ad-hoc-slots for operators. For Infrastructure Managers, such as DB Netz, the 
tool will help to reduce process times and costs for allocation. 

The main CIT 3, Pilot 3, stakeholders with their specific roles are described in Smart-Rail 
deliverable D8.4 [24].   
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Table 3-6 summarises a selection of these stakeholders and their roles. 
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Table 3-6: Main stakeholders and their roles - Short term slot allocation 

Stakeholder Specific role in CIT 3, Pilot 3 

Railway undertaking 

(RU) 

Railway undertakings will benefit from the IT tool and consequently 
pre-identified paths as secondary stakeholder. 

Railway infrastructure 

manager (IM) – DB 

Netz, ProRail 

DB Netz is developer of the IT tool for short term slot allocation in 
Germany 

Infrastructure managers will benefit from the IT tool and 
consequently pre-identified paths as primary stakeholder. 

 

The business relations between the different stakeholders are depicted in a Value 
Network (Ecosystem), as presented in Figure 3-9. The value network shows the 
interrelations and the value provided between the stakeholders [24]. 

 

 

Figure 3-9: Value network - Pre-defined paths for short term slot allocation 

 

At the moment DB Netz as infrastructure manager is the main stakeholder in Pilot 3. 
Depending on the further development of the IT tool for short term slot allocation, 
railway undertakings will gain advantage of more optimised infrastructure capacity 
allocation. 

3.3 Cooperation between stakeholders 

In modern transportation systems, the potential for stakeholders in the SC to decrease 
the costs of fulfilling customer requests is severely limited while market competition is 
constantly reducing revenues. However, increased competitiveness through cost 
reductions can be achieved if stakeholders cooperate in order to balance their request 
portfolios. Main objectives of the process of cooperation are: 
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• Improving costs, productivity and flexibility 
• Meeting the customers’ expectations 
• Generating synergies: 

- pooling the resources 
- sharing specific strengths and capabilities 
- sharing Know-How 

• Gaining of stability and sustainability of SC. 

There are two types of cooperation: 

• Horizontal – between stakeholders of the same level of the SC 
• Vertical – between stakeholders of different levels of the SC. 

 

 Horizontal cooperation 3.3.1

Typology 

Horizontal cooperation in transport and logistics is active cooperation between two or 
more stakeholders that operate on the same level of the supply chain and perform a 
comparable logistics function. These stakeholders can be either competing or unrelated 
companies that share business information, facilities or resources to reduce costs and/or 
improve service. The advantages of horizontal cooperation are:  

• Cost sharing; 
• Efficient allocation and flexibility of services; 
• Better transparency of the service to the users; 
• Better estimation of ETA; 
• Opportunity of using partners’ Know-How; 
• Opportunity to access new markets and customer acquisition. 

Of course horizontal cooperation has also some disadvantages as the following: 

• Increased costs of coordination; 
• Benchmarking; 
• Possible necessity of capital investment; 
• Lower levels or total lack of control; 
• Possible transition of bad image as result of choosing “wrong partner” for long 

term cooperation. 

Three important dimensions categorize horizontal cooperation. These are:  

1) Level of integration;  
2) Centralisation;  
3) Scope and intensity. 

According to level of integration horizontal cooperation can be subdivided into three 
types [40]: 
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• Type I cooperation includes mutually recognised partners that coordinate their 
activities and planning, though to a limited degree. The time horizon is short-term 
and the cooperation involves only a single activity.  

• Type II is a cooperation in which the participants not only coordinate, but also 
integrate part of their business planning. The horizon is of a long though finite 
length and multiple divisions or functions of the companies are involved.  

• Type III cooperation, the participants have integrated their operations to a 
significant level and each company regards the other(s) as an extension of itself. 
Typically, there is no fixed end date for such cooperation. Type III cooperation is 
often called ‘strategic alliance’. Usually the Type I and II cooperation are 
characterised by the absence of a formal contract, whereas strategic alliance is 
defined as a long-term contractual agreement. 

There are also logistics-based strategic alliances which are based on two dimensions, 
being the scope and the intensity of the relationship between the partners. Scope is 
defined as the range of services for which cooperation takes place, and intensity is 
defined as the extent of direct involvement that exists between partners. Possible 
indicators of intensity are the sum of assets invested and the number of working hours 
dedicated to maintaining the cooperation. 

Success factors 

Even when stakeholders recognise that horizontal cooperation is a promising direction of 
action, these same stakeholders may not fully understand how to manage their 
cooperation. The transition to cooperation is often difficult because it involves changes in 
mind-set, culture and behaviour. There are many factors that may play a crucial role in 
the success of cooperation of which the most important ones are: 

• information sharing,  
• relationship management and  
• contracts 

In horizontal cooperation, there is a clear need for the exchange of appropriate and 
reliable information. The sharing of logistics information is important from a costs 
perspective because it can replace unnecessary costs for transport or storage of goods. 
Generally there are internal and shared information. Internal information is necessary for 
each company to manage its own activities and should only be accessible to a company’s 
own employees. The shared information should be available to all participants in 
cooperation. If partners do not share this information, they will lack knowledge about 
each other’s plan and intentions, and their activities will not be harmonized. This will 
cause no optimal benefit to the cooperation.  

Other important factors for facilitation of horizontal cooperation are relationship 
management and contracts. Two manners of formal relationship management can be 
distinguished. They are a ‘strict’ contract, and a more ‘open’ contract structure. Open 
contract is more suitable in the pursuit of a collective goal, because this process typically 
depends on unanticipated future conditions that cannot explicitly and exhaustively be 
captured in formal contractual agreements. Therefore, an open contract is probably the 
best form to structure a horizontal cooperation. Sometimes the strongest cooperation 
generally has the shortest and least specific agreements or even no written agreement at 
all. The parties involved often consider the set-up of a binding juridical framework to be a 
burden instead of an aid or necessity. From other side sometimes the lack of a written 
agreement for cooperation can cause problems in the event of conflict situations, or even 
lead the cooperation to an end. In addition to contractual issues, it is very helpful for 
efficient relationship management if the companies engaged in a horizontal cooperation 
show a certain level of mutuality, symmetry, and strategic fit. 

Examples of operational cooperations 

One good example for horizontal cooperation in the SC is the cooperation between 

logistic service providers. With increasing globalization of the economy, large 
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international logistics service providers are more competitive than small companies due 
to their extensive market power structure. A solution for medium- and small-sized 
carriers lies in establishing coalitions in order to extend their resource portfolios and to 
reinforce their market position. Collaboration among freight carriers can be a powerful 
approach when it is used to improve operational planning. 

Freight forwarders have an important role in commerce and international transportation 
of goods. They are the link between the owner of the goods and the carrier, and provide 
forwarding or clearing services. The forwarders act as an agent for the cargo owner or 
the carrier. Typical forwarders’ activities are: 

• Acting on the customers’ behalf to procure the most suitable combination of 
transport modes (road, rail, sea or air); 

• Arrangement of the routing together with other additional services as customs 
clearance, warehousing or packing. 

Every freight forwarder operates within its own specific environment (financial situation, 
market, customers and location) and has its own mix of forces for change (drivers, 
enablers and barriers). Combining these elements, the freight forwarder could develop a 
plan for achieving a higher level of sustainability. 

Freight forwarders must work closely with shippers as they must adapt and provide more 
value-added logistics activities in order to respond effectively to the ever-changing needs 
of customers’ logistics requirement. This has led freight forwarders to effectively become 
third-party logistics service providers, particularly with regard to international freight 
logistics services.  

There are different models for collaboration among independent freight 

forwarders. They usually reduce their costs by exploiting different execution modes 
(self-fulfilment and subcontracting). The freight forwarders use their own vehicles to 
execute self-fulfilment requests and forward subcontracting orders to external freight 
carriers. In modern transportation systems, the potential for further decreasing the costs 
of fulfilling customer requests is severely limited while market competition is constantly 
reducing revenues. However, increased competitiveness through cost reductions can be 
achieved if freight carriers cooperate in order to balance their request portfolios.  

Competitiveness is being further enhanced as the freight forwarders cooperate in the 
form of coalitions. Collaboration among freight carriers can be a powerful approach 
when it is used to improve operational planning. The purpose of cooperation is to find an 
equilibrium between the required and available transportation resources of the coalition 
partners by interchanging their customer requests. Participation in such a coalition 
provides additional profit for the entire coalition and for each participant, which reinforces 
the market position of the partners. No player is worse off as a result of cooperating and 
the grand coalition is the most efficient cooperation structure.  

 Vertical cooperation 3.3.2

The other type of cooperation between stakeholders in the SC is vertical cooperation. In 
vertical cooperation two or more stakeholders of different stages of the SC work together 
with the aim to gain benefit out of their collaboration. This type of cooperation is often 
limited in time and during its term participating stakeholders stay legally and 
economically independent. Vertical cooperation is very often described as supply 

chain management. Supply chain management is a set of approaches utilized to 
efficiently integrate suppliers, manufacturers, warehouses, and stores, in order to 
minimise system wide costs while satisfying service level requirements. Usually supply 
chain management is aimed at installing beneficial cooperation and linkages between 
stakeholders operating at different levels of the SC in order to avoid unnecessary 
logistics costs. The key drivers of such costs savings are inventory and transport 
reductions, logistics facilities or equipment rationalisation, and better information usage. 

Vertical cooperation usually has higher success rates than horizontal 

cooperation. Although in most cases contracts are used to govern vertical cooperation, 
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trust between partners makes the alliance more effective. Managing horizontal 
cooperation alliances is more difficult, because partners are often competitors.  

The benefits of vertical cooperation come from the greater capacity it gives organisations 
to control access to inputs and to control the cost, quality and delivery times of those 
inputs. Advantages of vertical cooperation are: 

• Improvement of SC coordination; 
• Higher control over inputs and the whole SC; 
• Increasing the entry barriers to potential competitors; 
• Stakeholders remain independent and therefore flexible; 
• No high capital investment required. 

Vertical cooperation is a difficult strategy for companies to implement successfully. It is 
often expensive and hard to reverse. Vertical cooperation has the following, rather short 
list of disadvantages: 

• Risk of Know-How outflow; 
• High dependency on strong partners; 
• Higher coordination costs. 

To ensure the long-term functioning of collaboration structures among independent 
freight forwarders, positive incentives for the partners should be generated in the 
collaboration process. An appropriate profit sharing scheme should guarantee a financial 
advantage for each freight carrier individually. The additional profit generated through 
the collaboration process is split among the coalition members according to 
predetermined rules.  

 Mixed cooperation / matrix cooperation 3.3.3

Based on the analyses made in the report in task 4.1 [12] it could be concluded that the 
horizontal cooperation within segments is very difficult, due to the strong pressure 
coming from competition, and thus produces limited advantages. Vertical cooperation, 
between different stakeholders providing different service is seen as possibly successful, 
because its purpose is cost reduction. But, hard challenges apply as well, such as 
differences in the cost and benefit distribution between the partners, the presence of a 
dominant company, the unwillingness to invest in future collaboration. 

These difficulties/weak points could be avoided by the so called mixed/matrix model of 
cooperation. The mixed cooperation involves both different stakeholder/s of different 
stages (vertical) of the SC and few companies belonging to the same segment 
(horizontal). This, as a strategic component associated with a network strategy is the 
extension of cooperative processes with stakeholders operating on the same level of the 
supply chain (horizontal) but also who are upstream or downstream in the vertical 
network. This type of cooperation is also considered as an enabler of end-to-end 
integration. The aim of such type of cooperation is to provide faster and more reliable 
supply and reduce physical and information disruptions. The interdependencies of 
networked supply chains means any disruption at a node/step radiates throughout the 
network. Hence, end-to-end integration turns out to be among the most important for 
the SC.  

In the mixed cooperation there is a need for a suitable decision support to facilitate the 
choice of an appropriate mode of relationship between the value chain partners. Prior to 
the development of such a strategy matrix would be the identification of the critical 
variables which determine the choice of mode of relationship. The matrix model of 
cooperation can facilitate the determination of the mode of value chain relationship 
leading to a more stable integration.  

In recent years, characterised by globalisation and increasing business complexity and 
enabled by information technology, work has become more "horizontal". Global 
customers now want a single point of communication. Supply chains cut across 
traditional functions and organisational boundaries to include suppliers, partners and 
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customers beyond national boundaries, and more integrated business functions and 
common processes cut across business units and regions. IT systems became more cost 
effective and efficient and enabled higher levels of integration and coordination. All these 
define the following key reasons for moving to a matrix model of cooperation, namely 
[41]: 

• To increase cooperation and communication across the traditional vertical silos 
and to unlock resources and talent that is currently inaccessible to the rest of 
the organization; 

• To deliver "horizontal work" more effectively – to serve global customers, 
manage supply chains and run integrated business regions, functions and 
processes; 

• To be able to respond more flexibly – to reflect the importance of both the 
global and the local, the business and the function in the structure and to 
respond quickly to changes in priorities; 

• To develop broader people capabilities – a matrix helps us develop individuals 
with broader perspectives and skills who can deliver value across the business 
and manage in a more complex and interconnected environment. 

Example of mixed cooperation is the cooperation between one pre- and one -end hauler 
(vertical), intermodal terminals and rail transport companies (horizontal cooperation). In 
inland waterways, which is prone to horizontal competition a positive example of matrix 
cooperation comes from 4 inland Dutch terminals (Barge terminal Tilburg, Oosterhout 
Container Terminal, ROC Waalwijk and Inland Terminal Veghel), also offering pre/end 
haulage and waterway transport. The cooperation is based on optimizing the container 
freight flows (from/to Rotterdam, sharing equipment and employees. The result is cost 
reduction and better service for customers. The four terminals jointly own a company 
whose role is to administrate the cooperation. 

Another example is the already mentioned ECT4 extended gate model (see page 59 of 
Deliverable 4.1: Assessment of the current situation and bottlenecks). Despite being 
owned by a single company, its model of inland terminals (dry ports or deep sea 
terminals) including vertical service (railways, pre/end haulage, barges), demonstrates 
that planning, executing and exploiting horizontal + vertical cooperation is possible. 

The mixed cooperation is not the ideal one and there are partners struggling to make the 
matrix work. Some stakeholders even claim to have "abandoned the matrix" entirely 
(though in reality they usually just move to a simpler form of matrix). The disadvantages 
they indicate usually include: 

• Lack of accountability; 
• Unclear goals and roles; 
• Delays in decision-making (too many people getting involved); 
• Increase in bureaucracy (a proliferation of meetings and committees); 
• Increase in uncertainty and conflict. 

A successful matrix implementation matches Structure, Strategy, Systems and Skills, 
and the integration of all these four S’s is required in order to have successful 
cooperation. A matrix succeeds when there is a collaborative culture, where information 
flows freely, where development of strong relationships and informal networks are 
supported. The decision of the mode of relationship between the value chain partners is 
strategic in nature and has the primary bearing on the success of the value chain. The 
mode of stakeholder’s cooperation or what mix of approaches will be applied in SCs 
depends on the capability and expertise they need to best respond to customer demand. 
 

                                           
4 ECT is the operator of most of the container terminals in the Port of Rotterdam. 
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3.4 Value case analysis 

For collaboration, it is important to know the needs and requirements of the stakeholders 
in order to make stakeholders join the framework. It is crucial that the collaboration 
makes sense for the financial business case of every single party. However, this all-
encompassing attention on financials makes it very difficult, if not impossible, for both 
enterprises and governments to take any other factor into account when making 
investment decisions. Even though it can be argued that other factors, like customer 
loyalty and market share are at least as important as the direct financial payoff. As a 
consequence, many innovations either do not take place or do not live up to their 
potential impact and objectives due to the short-term financial focus. A major hurdle is 
the involvement of multiple stakeholders. These stakeholders all have individual agendas, 
starting positions, inputs and interests in the innovation project. 

 

 The value case methodology 3.4.1

To define a governance model that becomes successful and to achieve scalable 
innovations, the Value Case Methodology can be used. The Value Case Methodology 
(VCM) aims to unite multiple stakeholders by creating a very broad set of values that are 
associated with the innovation, and to explicitly capture the motivations and wishes of all 
stakeholders involved. The following sections define the initial base for the Value Case 
analysis. In a next step in the project the Value Case will be elaborated [25]. Please note 
that the analysis in the paragraphs on the CITs as cases is a first order analysis only, to 
be refined together with stakeholders in the course of the Smart-Rail project. 

 

3.4.1.1 Scenarios for new business model 

The Smart-Rail project will define different improvement scenarios for railways to 
become more competitive to other transport modes and seek and offer high-quality, end-
to-end services without being restricted by national borders. Different types of solutions 
are assessed [10]: data-based solutions; synchro-modal solutions; other technical and 
logistics related solutions; capacity related solutions. 

Preferred improvements in the future can be defined per (type of) stakeholder and 
thereafter joint priorities and preferences can be aggregated. This will be the basis to 
design (different) improvement scenarios with new business models and ways of 
cooperation. The improvement scenarios will describe possible future situations. In order 
to develop general improvement scenarios input form CITs, as use cases, will be used. 

 

 

Figure 3-10: Using improvement scenarios to describe possible future situations 

 

The value case analysis has been performed by using the improvement scenarios as 
defined in the Smart-Rail CITs [15, 17, 18]. 
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3.4.1.2 Assessment of barriers / drivers 

Each improvement scenario will require changes. These changes have their impact on the 
different stakeholders. In Section 3.4.2 we will assess the barriers and drivers (for 
realising the future situation) per (type of) stakeholder, for each of the improvement 
scenarios defined in the CITs. The assessment builds on the analysis as reported for 
three Smart-Rail CITs [19, 13,24]. 

 

 

Figure 3-11: Assessing barriers and drivers for each improvement scenario 

 

3.4.1.3 Business and policy interventions 

The identified barriers and drivers for realising the improvement scenarios will be the 
basis for deriving business and policy interventions in a next step beyond this 
deliverable. In that stage interventions / measures will be defined that are required to 
make the step to the desired situation (business model / cooperation, governance 
model). Interventions can be both measures businesses can take and measures to be 
taken by government. 

  

 Cases: Continuous Improvement Tracks 3.4.2

3.4.2.1 CIT 1: Wagonload train services 

The preferred future improvement in CIT 1 is to strengthen a single wagonload (SWL) 
transport concept [15]. As already shown in Table 3-2, the main stakeholders in CIT 1 
have different interest and incentives for realising this improvement: 

• Shipper: when trains are well loaded, transport will be efficient and lucrative; 
• Logistics service provider / Forwarder: ensuring flexible and cost effective 

modes of transport; 
• Coordinator: promote and execute the SWL transport concept; 
• Terminal operator: efficient and effective use of its facilities and control over 

transports arriving and departing form the terminal; 
• Railway undertaking: develop and execute cooperative SWL services on 

different corridors; 
• Railway infrastructure manager: effective utilisation of available infrastructure 

capacity. It has data on train paths at their disposal. 

 

The main stakeholders developing improvements strived for in CIT are the railway 
undertakings, with as additional role the ‘Coordinator’. The SWL concept of CIT 1 relies 
on supply of cargo from shippers. 

The preferred future improvement will result in a change of business for the different 
stakeholders. For realising the future situation there will be different drivers and barriers 
for each stakeholder. In general we foresee that the changes to realise the improvement 
will have an impact on the main stakeholders as shown in Table 3-7 [19]. The colours in 
the first column indicate a judgement of the overall impact of the improvement scenario 
for the distinct stakeholders (positive, neutral or negative). 
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Table 3-7: Barriers and drivers - Wagonload train services 

Stakeholder Changes in 

business 

Barriers Drivers 

Shipper More (sustainable) 
options for transport in 
terms of new SWL 
offerings. 

Previously closed 
loading and unloading 
facilities may have to 
be reopened. 

Competition based on 
costs, quality of services, 
and sustainability. 

Forwarder / 

Logistics service 

provider 

More options for 
transport in terms of 
new SWL offerings. 

- Competition in the 
wagonload market will 
drive prices down while 
increasing quality. 

SWL coordinator Run a new /service 
business. 

 

To realise this new 
service. 

Required knowhow. 

The barriers of many of 
the other stakeholders. 

Growth of  business 
activities. 

Railway 

undertaking 

(RU) 

Provide the necessary 
info to coordinator of 
their capacity and 
capability. 

Follow the decision of 
the coordinator. 

Critical mass required. 

Less decisions on their 
own. 

More flexibility will be 
required. 

Further coordination of 
sales and capacity. 

Business revenues and 
market expansion. 

Railway 

infrastructure 

manager (IM) 

Mostly no, however in 
some cases capacity 
might be freed up. 

Some extra  
maintenance required 
for tracks that are 
currently less utilised. 

Creating more business 
resulting in increased 
revenues. 

 

Overall impact on stakeholder: 
 Positive 
 Neutral 

 Negative 

 

3.4.2.2 CIT 2: Control tower for long distance rail freight transport 

The preferred future improvement in CIT 2 is to improve the quality of rail services by 
reducing round-trip times, better rail capacity use, improving reliability and reducing 
transport costs by using the Control Tower [17]. As already shown in Table 3-3, the main 
stakeholders in CIT 2 have different interest and incentives for realising this 
improvement: 



D4.2 v1.0                                                                                        

 

 

  Page | 43 

 

• Shipper: optimisation of modal choice to potentially gain the best service and 
capacity at the best price; 

• Logistics service provider / Forwarder: make real time decisions on which 
modality is the best suitable for transport; 

• Railway undertaking: reliable transport and optimal use of assets; 
• Railway infrastructure manager: effective utilisation of available infrastructure 

capacity. It has data on train paths at its disposal. 

The main stakeholder is the party that operates the Control Tower, in this case Seacon 
Logistics. The Control Tower provides information services to shippers, logistics service 
providers, railway undertakings and infrastructure managers. 

In general we foresee that the changes to realise the improvement will have an impact 
on the main stakeholders as shown in Table 3-8 [13]. 

Table 3-8: Barriers and drivers - Control tower 

Stakeholder Changes in 

business 

Barriers Drivers 

Shipper Better predictability of 
business process by 
enhanced transport 
service. 

- Decreased running 
capital costs. 

Improved carbon 
footprint. 

Cost savings due to 
more transportation 
performed via rail. 

Logistics service 

provider / 

Forwarder 

Provide a higher 
visibility by information 
exchange and/or 
upgrade to 4PL. 

Higher cost for 
collecting the 
information. 

Extended portfolio. 

Better dynamical 
process. 

Railway 

operator (RO) 

Business process 
redesign due to more 
demanding 
communication and 
more visible planning 
of operations. 

Unwillingness for 
information sharing. 

Costly improvements of 
information sharing 
infrastructure. 

Need for shifting in 
modality – from single 
modality to multi-
modality. 

Increase revenues of 
operation by process 
efficiency and improved 
use of available capacity. 

Railway 

infrastructure 

manager (IM) 

More services on 
existing capacity. 

Unwillingness for more 
intensive information 
sharing. 

No data sharing culture. 

Legal barriers: with 
whom they are allowed 
to share the data. 

Higher / more efficient 
utilisation of 
infrastructure. 

 

 

Overall impact on stakeholder: 
 Positive 
 Neutral 
 Negative 
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3.4.2.3 CIT 3: Reliability in case of (un)expected disruptions on the rail network 

Pilot 1: Analysis of performance of rail freight service Rotterdam – Duisburg / 

Neuss 

The preferred future improvement in this pilot is the performance (mainly in terms of 
reliability and flexibility) of rail freight services between Rotterdam (NL) and Duisburg / 
Neuss (D) [18]. As already shown in Table 3-4, the main stakeholders in this pilot have 
different interest and incentives for realising this improvement: 

• Shipper: interest in reliable, flexible and cost effective services by rail; 
• Port authority: enhancing competitiveness as a port by strengthening its 

hinterland connections; 
• Logistics service provider / Forwarder: ensuring flexible and cost effective 

modes of transport; 
• Terminal operator: efficient and effective use of its facilities and control over 

transports arriving and departing form the terminal; 
• Railway operator: efficient transport and well loaded trains; 
• Railway undertaking: reliable transport and optimal use of assets; 
• Railway infrastructure manager: effective utilisation of available infrastructure 

capacity. It has data on train paths at their disposal. 

Parties that will exchange data in this pilot are the railway undertakings and 
infrastructure managers. 

In order to realise this improvement, measures/interventions have to be taken. These 
will be derived from the results of the pilot and are therefore not yet defined. Therefore, 
at this moment new business models and new ways of cooperation cannot be defined yet 
in detail. 

In general we foresee that the changes to realise the improvement will have an impact 
on the main stakeholders as shown in Table 3-9 [24]. 

 

Table 3-9: Barriers and drivers - Analysis of performance of rail freight service 

Stakeholder Changes in 

business 

Barriers Drivers 

Shipper Better predictability of 
the business process. 

- Reduction in total 
logistical costs and 
improved reliability of 
services delivered. 

Port authority Reliable hinterland 
transport, meeting the 
sustainability criteria. 

- Contractual sustainability 
obligations and 
competitiveness/attracti-
veness of the port. 

Logistics 

service 

provider / 

Forwarder 

- - Ensuring flexible and 
cost effective modes of 
transport. 

Terminal 

operator 

- - Efficient and effective 
use of facilities. 
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Stakeholder Changes in 

business 

Barriers Drivers 

Railway 

operator (RO) 

and Forwarder 

Will be able to offer 
solutions to their 
customers and improve 
reliability because can 
respond more quickly 
to changes. 

Additional efforts to 
gather data and 
information, possible 
investment in an IT 
system. 

Improved reliability. 
Improved 
competitiveness and 
improved capacity 
utilisation. 

Railway 

undertaking 

(RU) 

More reliable and 
flexible traction 
provider. 

 

Actual improvement of 
the current 
performance requires 
more time, capacity 
and effort than 
anticipated. 

Improved reliability 
between marshalling 
yard and terminal 
processes, increased 
flexibility and 
opportunities for asset 
allocation. 

Railway 

infrastructure 

manager (IM) 

Improved utilisation of 
available infrastructure, 
improved monitoring of 
traffic. 

- Better flow of traffic, 
better utilisation of 
(infrastructure) capacity. 

 

Overall impact on stakeholder: 
 Positive 
 Neutral 
 Negative 

Pilot 2: Hub concept terminal Rotterdam for exchange of containers between 

different rail services 

The preferred future improvement in this pilot is to arrive at a new inter-organisational 
structure will manage the handling and bundling of containers at Maasvlakte, through a 
hub concept [18]. 

The main stakeholders in this pilot have different interest and incentives for realising this 
improvement: 

• Logistics service provider: ensuring flexible and cost effective modes of 
transport; 

• Terminal operator: efficient and effective use of its facilities; 
• Railway undertaking: reliable transport and optimal use of assets. 

In general we foresee that the changes to realise the improvement will have an impact 
on the main stakeholders as shown in Table 3-10 [24]. 

Table 3-10: Barriers and drivers - Hub concept terminal Rotterdam 

Stakeholder Changes in 

business 

Barriers Drivers 

Shipper - 
- Somewhat better price. 

Port authority 
- - Adopt new concepts to 

stay an attractive port. 
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Stakeholder Changes in 

business 

Barriers Drivers 

Logistic service 

provider / 

Forwarder 

The ability to be more 
flexible towards 
shippers in case of 
disruptions. 

Investment in planning 
system and new 
process. 

Be able to smartly 
distribute cargo between 
different transport 
undertakings. 
Strengthen broker 
function. 
Less interruptions. 

Terminal 

operator 

The ability to exchange 
containers. 

Possible additional 
space on terminal 
required. 
No knowledge yet 
available. 

Knowledge and 
experience of 
exchanging containers 
makes terminal operator 
a more attractive party 
for handling of freight. 

Railway 

Undertaking 

(RU) 

Reduced lead time 
between the 
marshalling yard and 
terminal, more efficient 
operation. 

The exchange of 
containers requires an 
accurate ETA from the 
RU. Possible 
improvement in current 
processes needed. 

Keep handling costs (to 
collect freight from 
different terminals) as 
low as possible. Time 
required to compose a 
train will be reduced. 

 

Overall impact on stakeholder: 
 Positive 
 Neutral 
 Negative 

Pilot 3: Pre-defined paths for short term slot allocation in Germany 

The preferred future improvement in this pilot is to optimise capacity allocation and 
utilisation on the railway network and to make transport more efficient by employing an 
IT tool for short term slot allocation [18]. As already shown in   
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Table 3-6, the main stakeholders in this pilot have different interest and incentives for 
realising this improvement: 

• Terminal operator: as secondary stakeholder benefit from more reliable and 
efficient rail transport; 

• Railway undertaking: predefined paths, more reliable and efficient transport; 
• Railway infrastructure manager: optimal capacity allocation and utilisation on 

the railway network. 

In general we foresee that the changes to realise the improvement will have an impact 
on the main stakeholders as shown in Table 3-11 [24]. 

Table 3-11: Barriers and drivers - Short term slot allocation 

Stakeholder Changes in 

business 

Barriers Drivers 

Terminal 

operator 

Reduction in indirect 
transhipments. 

- Increased terminal 
capacity. 

Railway 

undertaking 

(RU) 

Guaranteed ad hoc 
slots. 

- Improved reliability and 
flexibility towards the 
customer. 

Railway 

infrastructure 

manager (IM) 

Improved predictability 
in planning. 

- Increased utilisation of 
available infrastructure 
capacity. 

 

Overall impact on stakeholder: 
 Positive 
 Neutral 
 Negative 

 Analysis of the value case 3.4.3

In this section we analyse the value case for better cooperation within the supply chain, 
based on the previous sections.  

 

3.4.3.1 Common goal for cooperation 

The common goal addressed in the Smart-Rail project is to improve rail freight services 
offered to shippers. In order to realise the desired improvement, the following changes 
service aspects are required [10]: 

• Reliability: Reduction of delayed freight through better coordination between 
stakeholders both within the rail sector and other modes; 

• Lead time: Reduction of waiting times along the routes by better coordination 
between different stakeholders (for example terminal connectivity and time slot 
exchange); 

• Costs: Decrease of total shipment costs for freight switching from road to rail 
transport; 

• Flexibility: Establish protocols for last minute switching between modes. 
Implementation of protocols in operators and logistics service providers;  

• Visibility: Real-time information on the status of the order of rail freight along 
the corridor. This includes insight of possible delays and best alternative options in 
such cases. 

In general different stakeholders work together to create additional value. This could 
result in: 
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• Lower cost: internally within a company, but could also be effected externally; 
• More or new business: new value proposition; 
• Lower risk: e.g. better reliability; 
• Or a combination of the subjects above. 

Cooperation may be interesting if at least one of the above results will occur. Although it 
might seem perfect if an improvement scenario results in more than one kind of 
additional value, it is not necessary to wait for that perfect one. 

In the Smart-Rail CITs, the improvement scenario’s help in improving cooperation 
between RUs in order to enlarge the geographical coverage and in improving reliability, 
lead time, flexibility and visibility on the basis of information exchange. The envisaged 
result is enhanced attractiveness for shippers. 

 

3.4.3.2 Initiate cooperation 

Initiating cooperation is about the organisation and the power in the network (See 
Section 3.4.3.4). For the cooperation a certain coordinating role is required. This role is 
needed to bundle the propositions of different stakeholders into a new proposition with 
added value for the customers and/or to enable information exchange between different 
stakeholders. The party that executes the coordinating function should be seen as 
trusted and independent party by the different stakeholders [14]. 

In the logistics supply chain different governance models are known [12]. For each of the 
models, there is one stakeholder that takes responsibility for the coordination in the 
supply chain (to a greater or lesser extent). 

Carrier/Forwarder as routing party on behalf of 
customer 

Integrated logistics services by vertical 
diversification 

 

De-coupled logistics services induced by 
customer 

Fourth-Party Logistics Service Provider (4PL) as 
routing party on behalf of customer 

Figure 3-12: Different governance models 

In the governance model with the Carrier/Forwarder as routing party, a (lead) logistic 
service provider organises the end-to-end supply chain operation on behalf of a shipper. 
In the integrated logistics services model a logistics service provider controls the entire 
value chain. In the de-coupled logistics model, the shipper organises the end-to-end 
supply chain operation. And finally, in the 4PL model, the Fourth-Party Logistics Service 
Provider organises the end-to-end supply chain operation. 
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3.4.3.3 Barriers/drivers and business and policy interventions 

Barriers and drivers for realising the Smart-Rail CITs improvement scenarios have been 
summarised in Section 3.4.2. Regarding improvement in cooperation, interventions are 
needed to overcome the following barriers [14]: 

• Culture: mental shift required. 
• Trust: insufficient trust in partners to cooperate (make less decisions on your 

own, lose your exclusivity, share information) and to realise a (independent, 
neutral) coordinating function. 

• Knowledge: no knowledge yet available. 
• Cost-benefit: unclear insight in the balance between cost (investments and 

operational costs) and the benefits that will result from the investments. 
• Critical mass: insufficient partners and mass to realise impact in the market; 
• Redesign of processes: required changes in existing processes; 
• Market engagement: required activities to attract new customers (Shippers) 

and innovate the customer interface. 
• Investments: investment, e.g. in additional activities and information exchange 

systems (see below). 
 

The most important drivers and barriers - with respect to improvements in market, 
investments in cooperation and information exchange - are with the railway undertakings 
/ railway operators. Therefore, it is obvious that the initiative for change is with these 
parties. Intervention directions for better cooperation of stakeholders within the supply 
chain have already been indicated in Smart-Rail deliverable D4.1 [12], namely: 

• Interventions in willingness to invest and cost benefit distribution to support 
vertical cooperation, between different stakeholders. 

• Interventions to realise “mixed” vertical-horizontal cooperation by sharing 
assets. 

• Interventions to realise a shared virtual information platform, held by a third 
party, which gathers and provides shipment information from actor to actor. 

3.4.3.4 Power in the network 

Each party in the stakeholder network has its individual goals, drivers and barriers. And, 
in addition, each party has a specific power to effectuate the intervention and make a 
success of it. The balance of power between stakeholders is usually not evenly 
distributed. 

The different stakeholders in the value network have different individual stakes and 
power to influence the way of transportation of goods. In general, the aim of shippers is 
to limit the overall logistic costs and high quality and reliability of transport. Shippers 
work as much as possible “just-in-time” to minimise working capital and storage costs. 
Their power in the transport chain is relatively large; large parties aim for control on the 
chain. More insight and control over the chain (and in the meantime reduction control 
costs) is advantageous for shippers. Understanding the performance of suppliers and 
logistics providers enables them make selections on the basis of measured KPIs. Insight 
and early control in case of disruptions in the logistics chain is also desired for. 

Logistics service providers largely aim at inheriting the largest possible part of the 
logistics process of shippers and to purchase transport and sell with margin. Their power 
in the logistics chain is relatively large. They can control the chain and make choices, e.g. 
regarding modality. Real-time information on service delivery to customers is beneficial 
for logistics service providers. A general aim is to reduce costs of administrative actions 
and reduce cost of IT integration with customer systems. Like for shippers, insight and 
early control in case of exceptional circumstances is valuable. 

For railway undertakings, and transporters in general, efficient use of assets is important. 
The challenge is to retain and attract customers and thereby balancing the cost vs. 
quality of services. 
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High and efficient utilisation of assets, like cranes and storage capacity, is important for 
terminal operators. One example might be rapid transit of containers to the hinterland to 
minimise stack occupancy. Goal is to optimise the operation on the terminal, e.g. 
stacking containers based on hinterland destinations and modality, efficient deployment 
of shifts during peaks in transport and optimising connections (better bundling). 

 

Power in the value network in the LL’s 

In order to evaluate the power of the stakeholders on the innovation, a ‘sociogram’ is 
drawn for each of the LL’s. In a sociogram, this balance is visualized. Apart from a 
stakeholders interest and / or role in the rail service, the balance of power also indicates 
what kind relations exist between stakeholders and who exerts most influence. 
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Figure 3-13: Sociograms CIT1 and CIT2 
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* For the value added services 

delivered, a monetary transaction 

takes place which is not illustrated 

 

Figure 3-14: Sociogram CIT 3 

 

The railway operators and railway undertakings have a lot of power. Shunting operators 
like DB Cargo and Rheincargo, terminal operators and infrastructure managers are also 
important, they have a right to play in decision making and collaboration in the group. 

In these cases, shippers have less power, possibly because they choose parties to 
coordinate the transport of their goods, but have less influence on the transport itself. 

Last but not least, other stakeholders, like ministry’s, EU, and LSP’s of other services, 
might influence the way of transport, although they are not directly in the supply chain 
and their power is limited. 

Stakeholders with an indirect link to the main business 

As seen in all sociograms of the CITs, more stakeholders play a role than only those in 
the direct supply chain. Some parties have an indirect power in the network and hence 
might also influence the successfulness of the intervention. E.g., for stakeholders are 
other LSP’s, other transport authorities and ministries. (see Section 3.2.1 for an overview 
of the stakeholders that are involved and might have some power, but do not have a 
direct role in the supply chain.)  

These stakeholders are mainly responsible for providing appropriate subsidies for the 
construction of infrastructure, supporting of research, and the implementation of new 
ideas. They might facilitate in research and information exchange or invest in 
interventions. Furthermore, they can also provide boundaries (or flexibilities) in the 
process or create regulation rules. Last but not least, other LSP’s can react on 
interventions by changing their own business. 

As they are mainly interested in a good infrastructure and optimal utilization of available 
infrastructure capacity (with respect to priorities), their biggest drivers are contributing 
to goals like accessibility of the country, better communication and fit between modality’s 
(which results in a more attractive infrastructure), sustainable transport, more options 
for efficient transport of goods if modalities are set to each other and long-term track 
agenda in having more reliable and secure transport. This all increases the competitive 



D4.2 v1.0                                                                                        

 

 

  Page | 53 

 

position and creates possibilities for expanding the hinterland network and the service 
portfolio by incorporating hinterland intermodal services. 

For the other LSP’s also lower capital cost, due to higher efficiency of container 
allocation, might be a reason to develop interventions on cooperation. Simultaneously, 
there is a risk of higher competition of other actors in hinterland intermodal transport, 
that might be a barrier. 

Finally, regulations of ministries might block interventions and could result in no change 
in business at all. 

In the end, most of the indirect stakeholders have more drivers than barriers for new 
initiatives to increase efficiency in transport alone. More business is always better as the 
maximum capacity of load on a train is not reached yet. To reach this, improvements are 
necessary, in order to become more attractive to LSP’s and Shippers. In the sector, a 
more efficient service for rail transport might create (more) competition between the 
different mobility's, such as trucking or maritime transport, but could also create a more 
attractive supply chain in total, which is a good result for all parties. 

Experiences from other sectors 

Multi-stakeholder innovations emerge more and more in our society. To make use of the 
lessons that have already been learned, we made a short divergence to experiences with 
collaborations in other sectors. And it’s true: successful collaborations in other sectors 
are rare. Most of them were not successful, mostly due to two reasons. The first one is 
its complex, sector transcending, challenge invoking innovative transitions. The second is 
that these projects stagnate because of the partial rationality of the individual 
stakeholders, mostly for financial reasons or “not being able to work out the short term 
business case”. 

These experiences stress the necessity of explicit attention for creating a mutual 
understanding between the stakeholders, so that they are conscious of each other’s 
values and of the extent to which each particular value should be addressed according to 
each stakeholder. In short, the essence is in capturing the motivation and wishes of the 
individual stakeholders in a more common language. 

More specific, we studied some projects from the energy sector and telecom sector. In 
these sectors there are some initiatives for collaborations for making a better transport 
network together. Remarkable is that regulations are very important and determinative 
in these sectors. Also standardization is an important topic. This is for example necessary 
for exchanging amounts of energy in the energy sector, or roaming in telecom. Last but 
certainly not least, it is important that the stakeholders can create an additional value 
with an intervention, to strengthen their business position.  

Additional values were found on two topics. The first is shortage of space, which results 
in a must for collaboration. For example in places like ‘Schiphol’, were parties are not 
able to roll out their own network. The second were on areas other than the own country, 
so places where they want to do business but where they are not able to create their own 
network. In these cases, appointments for collaboration are made. As described in 
Section 3.2.1 these collaborations are all horizontal defined. Vertical collaborations (e.g. 
in telecom: collaboration with equipment makers) are still rare. 

 

 Resume of value case analysis 3.4.4

Based on the value case analysis as described in the previous sections, the following 
conclusions can be drawn. 

On the basis of the common goal to improve rail freight services offered to shippers, 
stakeholders have different options to work together to create additional value. However, 
each stakeholder has its own role and stakes and the CIT examples show that and 
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barriers and drivers to realise an improvement are not equally distributed over the 
different types of stakeholders. 

In order to initiate and sustain cooperation, some kind of coordinating role is necessary. 
This coordinating role can comprise one or more of the following functions: realise the 
customer interface to the shippers, govern the cooperation between stakeholders, or 
realise an information exchange platform [14]. The party that fulfils the coordinating role 
should be seen as trusted and independent party by the different stakeholders. As shown 
by the different governance models (see also Section 4.2) and in the CITs, the 
coordinating role can be realised at different levels, e.g. in CIT 1 a Coordinator on behalf 
of the cooperating railway undertakings (RUs), in CIT 2 a control tower function at LSP 
level and in CIT 3 some party coordinating the information exchange. 

The ability to realise an improvement scenario is dependent on the ‘power’ of the 
different stakeholders in the value network. Some parties have full power to initiate the 
desired improvement, other parties have the power to make decisions together with 
others, to collaborate, to think along with others that can initiate the changes, or are 
limited to just informing other parties. The CITs examples show that the power in the 
network is related to the coordinating function. In these examples, the party that has the 
coordinating role is most likely to have more power in the network. Coordinating parties 
‘higher in the value network’ (e.g. shippers, LSP’s, intermodal operators) can decide on 
which modality to be used for transport of goods. 

Parties with an indirect power in the network, like governments, regulators and 
infrastructure managers in general can provide boundaries (or flexibilities) in the process, 
create regulation rules and might invest in improvements. 

The value case analysis of the CITs shows that most important drivers and barriers - with 
respect to improvements in market, investments in cooperation and information 
exchange - are with the railway undertakings / railway operators. Therefore, it is obvious 
that the initiative for change is with these parties. 

The part of the value case analysis reported in this deliverable provides an initial insight 
in the barriers and drivers for different stakeholders for realising improvement scenarios. 
These insights can be used as input to sketch new business models for efficient 
collaboration in the supply chain. For the realisation of specific improvement scenarios, 
the Value Case methodology can be further exploited to define the required interventions 
to align the value case among the specific involved parties. 

 

  



D4.2 v1.0                                                                                        

 

 

  Page | 55 

 

4 Developing a new business model for efficient 
collaboration in supply chain 

 

4.1 The business model: context, drivers and constraints  

To meet the requirements of demand, supply chain concepts have to be smart. As 
contemporary demand is highly influenced by integrated transportation systems, 
combining different transport modes and requiring maximum flexibility in the respective 
use of each mode is important. This includes in particular the rational use of competing 
transport modes, according to the specific key operational and commercial advantages 
and properties of each mode. As a result, modal competition exists at various degrees 
and takes several dimensions. Transport modes can compete or complement one another 
in terms of cost, speed, accessibility, frequency, safety, comfort, etc. [26] 

For this reason decision makers have to be aware of the individual properties per mode. 
Raising this awareness and providing guidance as regards the integration of different 
modes in supply chain business models is crucial. 

In line with the Smart-Rail objective to contribute to a mental shift of the rail sector 
toward a client oriented and supply chain focus, in order to achieve a modal shift from 
road to rail, the focus in the subsequent sections is on road and rail transport. In addition 
shaping the positions of both modalities is important to develop working business models 
for cooperation of different stakeholders in the supply chain. 

The choice between different transport modes, primary made by shippers who are the 
key decision makers in supply chain, is affected by a number of factors. These can be 
categorised as micro-level factors affecting individual decision-making processes in the 
short term and macro-level factors which influence long-term trends at a more aggregate 
level [27]. 

On micro-level the decision which mode is used for the transport is a function of the 
characteristics of past experience, the type of goods carried, the carriers’ attributes and 
distance/time requirements. Cost considerations are important and the competitiveness 
of rail is enhanced over longer distances. These experiences play a significant role, 
independently from the shipment attributes. Therefore the absence of past experience 
with rail indicates the shipper’s non-familiarity with the mode in terms of service quality, 
cost and other factors, and could be unaware of the potential benefits of rail transport. 
Furthermore, shipments that are organised by a third-party logistics company are more 
likely to be shipped by rail as these companies have a broader knowledge of available 
modes and perform a more comprehensive analysis for mode selection [27]. 

Macro-level factors contribute to longer-term trends of modal shift at a more aggregate 
level. These include the relationship between economic growth and freight transport, 
whereby road is more responsive to changes in the economic cycle than rail. Trends of 
delocalisation of the industrial production process and the fragmentation of logistics 
negatively affect rail freight; new forms of intermodal transport conversely represent a 
high-growth market segment for rail. Above a threshold of 200-300 km rail is particularly 
competitive and the potential for modal shift is higher. However, strong increase of 
information sharing and strategic collaboration between stakeholders can even make 
short distance rail transport competitive. These macro-level trends can be seen as 
overarching and additional to the micro-level decision making processes described above 
[27]. 

As a result, there has been a trend towards transporting smaller sized volumes more 
frequently, making road more competitive than rail. This weakens the relationship 
between economic growth and rail freight since, for any increase in industrial output, the 
associated transport requirements are likely to favour road rather than rail. According to 
the theory of contestable markets, the competitiveness of a market depends on the 
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presence of entry and exit barriers, the degree of sunk costs required to enter it and the 
relative technological development of competitors. In the case of rail freight, these 
characteristics determine the extent to which the portion of the overall freight market 
currently dominated by road could be contested by rail operators [27]. 

As already mentioned, the crucial characteristic of modern supply chains is intermodality. 
Intermodal rail/road transportation integrates short haul road transports with long haul 
rail transports to combine the advantages of both modes. It provides potentials for 
relieving congested road infrastructure, for reducing greenhouse gas emissions, and for 
achieving economies of scale from jointly shipping large volumes of cargo. However, 
establishing intermodal transports comes along with severe challenges like: 

• The organizational effort required for coordinating the activities of the involved 
parties; 

• The threat of long door-to-door delivery times; 
• Additional cost of drayage transports and transhipment operations that may 

outweigh the economies of scale. 

The latter necessitates that a large volume of cargo has to be bundled in a single rail trip 
such that substantial economies are achievable [28]. 

Coping with these challenges and achieving economic advantages from switching to 
intermodal transportation is most likely possible for internationally acting companies that 
produce large volumes of cargo. Such companies are e.g. found in the process industry, 
especially in steel industry and chemical industry. Since large volumes of cargo have to 
be moved, the companies can act as shipper organizations and book transport capacities 
at rail operators and truckage companies by themselves instead of calling in freight 
forwarding agencies. However, the structure of distributed production necessitates to 
decide where and when to make, store, and consolidate goods for a joint shipment by rail 
[28]. 

This problem is called the intermodal transportation problem. Given the production 
output of plants and the customers’ period demand for a single product type, the 
problem is to optimize the consolidation and flow of cargo in an intermodal rail/road 
network with regard to minimum transportation cost. In particular, decisions on the 
usage of door-to-door road transports or intermodal rail/road transports are made. 
Intermodal transportation takes place either by chartering a block train completely (so 
called full-train-load service) or by booking transport capacity for single transport units 
(so called less-than-train-load service). Of course, the latter incurs a higher per unit 
transportation cost [28]. 

As the decision for engaging different modes of transport is based on the results of 
optimizing the total costs involved in the intermodal strategy, rail is chosen as the 
primary alternative to road due to certain advantages. These include better connectivity, 
regulated schedules, diversified distribution channel and faster delivery time within 
acceptable transport cost limits [29]. These advantages will be considered in the new 
Smart-Rail supply chain business model. 

 

4.2 Review of existing business models in intermodal freight 

transportation 

The business model which can appropriately answer on interest of various actors directly 
and indirectly involved in transport process, must be able to establish and support a 
collaborative business network in which the communication and information sharing 
between partners is essential. To ensure efficient and target-oriented performance of this 
business network coordination of the activities of all partners is required. This task should 
be centralised at one neutral actor. Formulating this approach based on existing models 
combined with new ideas is the objective of this subchapter. 
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Past researches provide a number of alternative business models. In the REORIENT 
project four business models were developed for rail freight operators in intermodal rail-
road transport chain [30]. The four models are: 

• Operator-3PL model; 
• Anchor customer model; 
• Agent model; 
• 3PL model. 

Operator-3PL model characterizes partner relationship between rail freight operators and 
LSPs. LSPs are in direct communication with customers and they also plan the service 
from and to hubs, whereas the rail freight operators are charged for service provision 
between hubs and for coordination between national freight companies in a case of cross 
border transport.  

In anchor customer model rail freight operator is the leader of the chain, it interacts with 
the customer and organizes the transport without intermediaries between the hubs. 
Customer is responsible for service from and to hubs, which means that rail freight 
operator does not cooperate with other operators.  

The essence of agent model is the agent network which is formed in order to provide a 
local service to the customers in every country. Rail freight operators control the corridor 
and agents promote local services and make contracts in the name of operator. Rail 
freight operators and their agent network coordinate the service to and from the 
terminals.  

In 3PL model LSPs organize the whole transport chain and rail freight operator provide 
the service within their intermodal network. In this case, there is no partnership between 
LSPs and rail freight operators, as in case of Operator-3PL model, so LSPs have absolute 
freedom to create intermodal network. LSPs can also cooperate or compete with other 
LSPs.  

Related to these models, Floden (2009) proposes four other general types of business 
models in the intermodal transport: 

• The subcontractor model; 
• The complete transport company model; 
• The own account transport model; 
• The local cooperation model. 

In this model, intermodal transport operator represents a subcontractor of the LSP or 
road haulier. Intermodal transport operators do not consider shipper as their customer, 
because they do not want to jeopardise the relations with LSPs by competing for the 
same customer. This model enables a good position to the LSP/road hauler in the total 
transport chain as they are seen as the channel leaders from the aspect of customers.  

The complete transport company model considers significantly different position for 
intermodal transport company. It becomes the channel leader responsible for 
coordination of the whole transport chain. It competes with LSPs/road haulers and 
directly interacts with shippers.  

The own account transport model assumes that large companies and LSPs operate their 
own intermodal transport services. They control and coordinate the intermodal transport 
chain and subcontract the transport provision to a rail/road company. This business 
model can be combined with other models where excess capacity from the own account 
transport is offered to end customers according to subcontractor or complete transport 
company model [30]. When it is used by LSP this model is related to complete transport 
company model.  

In the local cooperation model, small LSPs/road haulers or shippers consolidate their 
service requests and organize intermodal transport, usually on a transport corridor. In 
this model there is no channel leader, since all partners cooperate on an equal basis. 
Harbour shuttles to the Port of Gothenburg represent a typical example of this model.   
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All developed models are general and limited to road-rail combination. However, they are 
expandable in order to include other modes (the extended value proposition) and they 
can also be combined to form a new business model.  

4.3 Business model canvas 

Process of new business model developing will be based on a framework which 
emphasises the four main areas that business model has to address as well as nine 
interconnected building blocks (Osterwalder, 2004). The four pillars are:  

1) Product/service 
2) Customer interface 
3) Infrastructure management 
4) Financial aspects 

Product/service considers the product/service and the value the organisation is offering 
to the market. Customer interface describes the target customers, product/service 
delivery and relationship of organisation with its customers. Infrastructure management 
describes how efficiently infrastructural or logistical issues are performed, with whom and 
as what kind of network enterprise. Financial aspects threat the sustainability of the 
revenue model, the cost structure and the business model [33].  

Osterwalder (2004) made a more detailed and formal framework by decomposing the 
four pillars into nine interconnected building blocks. These building blocks include value 
proposition, target customer, distribution channel, relationship, value configuration, 
capability, partnership, cost structure and revenue model. Their meaning and formulating 
in the context of the Task 4.2 is as follows.   

Value proposition  

The value proposition building block describes the bundle of products/services that create 
value for a specific customer segment [34]. From the aspect of the whole transport 
chain, involvement of railway freight legs offers possibility for transports of large volumes 
of cargo on long distances at a low cost. Environmental effects like energy efficiency, 
noise levels and air pollution, and also the traffic density are some values that the 
shipper currently may consider as the main values of railway transport. However, from 
the aspect of total supply chain railway transport must generate additional values.  

As it was already highlighted in previous section, shippers expect a visible, reliable and 
flexible service which will decrease their lead time and at the same time improve their 
business results.  These values will be proposed by the new collaborative business model.  

Customer segments 

According to Osterwalder and Pigneur (2010) customer segments building block defines 
the different groups of people or organizations an enterprise aims to reach and serve. In 
order to obtain a precise value proposition which is related to the overall Smart-Rail 
objective there is a need to define customer segments.  Proper identifying specific 
customer segments may lead to reduced costs, increasing revenue, possibility to 
differentiate service offer in respect to competition.  

In the context of Smart-Rail project, shippers/manufacturers are the end customers and 
they generate the demand for transport service.  

Findings from market analyses made in D3.1 [16], D4.1 [12] and D6.1 [15] show that 
there is a decrease of “classic” single wagonload transport5 and an increase of intermodal 

                                           
5 Unimodal (door-to-door) rail freight service performed using specialised freight wagons whose superstructure 

is inseparably affixed to its chassis, starting out and terminating on (industrial) sidings which connect the 
shipper to the main rail lines, and extensively using marshalling/shunting yards for train formation (trainload 
consolidation) [15]. 
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rail transport (combined transport)6. The decrease in SWL can be considered first as a 
consequence of the Single European Market and the accelerated deregulation of road 
freight which has meant that freight transport growth has been largely based on road 
freight. Secondly the partial decline of industrial sectors that traditionally made use of 
SWL transport has negatively intensified this process. However, there are many 
industries like chemical and steel industry that still rely on SWL. In addition whilst 
member‘s states and the EU have made similar legislative liberalisations of the rail 
sector, its nature as a predominantly state owned enterprise in many countries has 
delayed the process and the concomitant efficiency gains. This lack of competition has 
led to a lack in efficiency and for shifting volumes to road transport mode.  

SWL in Europe has the potential to grow more rapidly than block-train but it will require 
more fundamentally reliable, efficient and costs-effective operational and business 
structures to make them as attractive to shippers as the road freight alternative [15]. 

Very important segment is rail-road combined transport [12]. It shows a positive trend 
and it is expected to increase further in the coming years. This growth is connected with 
overall transport growth. The decline of SWL activity is partly absorbed by rail-road 
intermodal transport in suitable markets.  

Rail maritime is also a market segment that shows a positive trend. It is a result of the 
development of maritime containerised transport and the need to reduce congestion on 
roads and in ports. This transport option will also contribute to decreasing the freight’s 
environmental footprint. Currently, the modal share of rail maritime transport is still less 
favoured than road freight. According to the findings from D4.1 [12], D7.1 [17], D7.2 
[21], D7.3 [20], D7.4 [13], shippers report inefficiencies like non-visibility, low reliability, 
and lack of flexibility of transport service.  

A collaborative business model will contribute to an improved position of railway 
transport through improving its visibility, reliability, flexibility and lead time. This will be 
enabled by a greater coordination and collaboration among 3PLs, railway related actors 
and other stakeholders. This will also increase satisfaction of shippers/end customers 
considering that decreased service costs will bring them better business results. 
Therefore, it is expected that adding this new value proposition to the overall rail 
intermodal transport service would contribute to retaining existing customer segments 
(chemicals, forest industry, metals, constructions) and attracting potential service users 
from other customer segments (fast moving consumer goods) which will have provided 
real time visibility of shipment’s location and also other information (weather a shipment 
has transloaded or even info about shipment specific conditions).  

Distribution channels  

According to Osterwalder and Pigneur (2010), distribution channel building block 
describes how a company communicates with and reaches its customer segments to 
deliver a value proposition. In order to meet the complex needs of customers, present 
solutions in supply chain are based on B2B and B2C distribution strategies. Nowadays, 
the service providers invest in technological solutions like e-commerce for example, in 
order to offer flexibility to meet the demands of its customers through B2B and B2C 
relationships. E-commerce enables multi-channel sales of services and comprises the use 
of network communication technologies which include communication over the internet, 
EDI activities, phone, fax, and mobile applications.  

                                           
6 Multimodal production system based on the use of Intermodal Loading Units (ILUs) to hold the 

cargo to be shipped, in case of forwarding by rail freight using standardised flat- or pocket-
wagons, positioning and the long distance forwarding of cargo units may utilise different modes 
of transport, trans-shipment terminals are used for cargo consolidation (train formation) and 
transfer between different modes of transport. [15] 
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New collaborative business strategy must rely on using the technology that enables 
service providers to continue introducing new services and to provide customers with a 
more comprehensive information about their shipments on each leg of the transport 
chain. There is also a growing importance of multi-enterprise collaboration systems, such 
as those between shippers, 3PLs and other service providers. This would also include 
some kind of campaigns with the aim to promote railway freight transport mode, to 
emphasise the environmental issues equally as the service quality and price.   

Customer relationships 

Customer relationships building block describes the types of relationships a company 
establishes with specific customer segments. Providers of services in supply chain utilize 
also CRM (Customer Relationship Management) related solutions which enable an 
integrated approach to identify, acquire and retain customers. This will enable 
maximizing the values of customer interactions and also lead to better business results. 
CRM is a vital issue in the day-to-day business environment. It represents the capability 
of a service provider to organize and maintain a connection with a customer in a multi-
channel communication which includes web enabled services, call centres, dealers, 
partner networks. Service providers that create satisfied, loyal customers have more 
repeat business, lower costs of customer acquisition and stronger brand value which 
results in better financial results.  

In order to provide optimal intermodal transport service for customers, there is a need to 
interact with them through a number of different channels and build long term and 
trusting relationships. It is necessary to get a 360-degree view of their customers, 
comprised of order records, complaints, opportunities, competitors and offers. Tracking 
of customer orders and estimated arrival at their destinations are very important. 
However, currently it is not possible to have a clear, complete picture about the flows 
across the entire transport chain. This is particularly related to railway related legs. 

New business model which will be supported by a higher level of collaboration among all 
modes of transportation, in real time, will enable full visibility of shipments and on that 
way influence on the existing level of customer relationship in transport chain.  

Key resources 

The key resources building block describes the most important assets required to make a 
business model work [34]. These resources can be divided into material and non-
material resources. Material resources include financial, organizational, physical and 
technological resources. Physical resources used for key activities are the mobile 
transport capacities and transport infrastructure. Technological resources include various 
traffic management and information systems for enabling more efficient flow of 
resources. Non material resources include human capital and intellectual resources of all 
stakeholders.  

In order to improve collaboration among the stakeholders in supply chain, there is a need 
for an improvement in information sharing and processing. For that purpose, the rail 
enabled Control Tower is planned. It represents information sharing platform which will 
enable supply chain optimisation and the fulfilment of the shipper’s requirements for 
enabling supply chain visibility in the entire supply chain.        

Key activities  

This building block describes the most important things that must be done in order to 
make the business model work. In transport chain, key activities include freight 
transportation activities, all related pre- and post- activities as well as transloading 
activities in intermediate points (terminals). Directly related to these activities are also 
empty equipment distributions (locomotives, wagons, trucks, containers), which 
represent unproductive movements and the objective is to be minimized. Behind these 
“physical” activities there are information activities which support it and make it feasible.  
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With the creation of new value proposition, its key activities are also changed. According 
to the value proposition of a new collaborative business model, expansion of key 
activities is related to information flows which will be raised on a higher level, their 
intensity will be increased and all actors in supply chain (including the railway related 
stakeholders), will be covered. This will be supported by a CT as information sharing 
(also collecting and processing) platform. These “information activities” will improve the 
efficiency of shipment flows by contributing to a fulfilling of the new business model’s 
objectives.  

Key partnerships  

Partners that make the supply chain business model work through various forms of 
cooperation comprise key partnership building block. All possible forms of cooperation 
are discussed in Section 3.3. New business model will support a more intensive 
collaboration among the partners in supply chain. This is especially related to 
incorporating the railway related stakeholders through various horizontal, vertical as well 
as mixed relationships.  

Cost structure 

Total cost related to provision of transport services in supply chain may be classified into: 

• Internal costs – the sum of costs incurred by the various stakeholders involved in 
movement of the shipment from origin to destination.  

• External costs – imposed on society as a result of the transportation.  

Internal costs include: 

1) Loading/unloading – shipper/consignee. All costs incurred in loading/unloading 
and storing the intermodal transport units. In addition, these costs may include 
the costs of leasing or owning intermodal loading units.  

2) Pre haulage/post haulage – typically provided by road transport companies. These 
costs include costs involved in ownership and operation of vehicles, which in most 
cases involves the payment of taxes. Costs also include payment of infrastructure 
in the form of tools. 

3) Terminal operations – the costs of transhipment of loading units between two 
different modes of transportation. The costs include capital costs of terminal 
facilities, their operation and storage area required.  

4) Terminal transfer – the costs of transhipment of loading units. These costs contain 
infrastructure and operational cost components.  

5) Main haulage: Rail/Road/IWW – costs related to ownership and operation of 
vehicles and payment of infrastructure in the form of access charges, tools, and 
road pricing.  

External costs represent costs of additional resources consumed or damage to individuals 
that are not internalised. These costs may be classified into: 

1) Air pollution from vehicle use, fuel (electricity) production, costs related to 
um/downstream processes;  

2) Accidents;  
3) Noise;  
4) Global warming. 

Cost structure represents a base for determining the real price of intermodal transport. 
However, pricing strategy is usually not based on real cost of service but it is a function 
of various factors (discounts for high volumes and/or regular shipments, strategically 
preferred customers, etc.) there is also a cross subsidisation between routes made by 
transport operators in order to gain dominant position on certain market.  

New cooperative business model will contribute to decrease of a generalized cost of 
intermodal transport and on that way on reducing the gap between real cost and price of 
freight transport service. New business model also reduces social costs, considering that 
the general aim is to make a sustainable freight transportation system by road to rail 
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modal shift. In order to support higher level of cooperation among the stakeholders it is 
needed to plan additional costs related to extending the existing informational 
infrastructure and its maintaining as well as for financing the experienced human 
resources.  

Revenue streams 

The revenue streams building block represents the cash a company generates from each 
customer segment [34]. Stakeholders in a supply chain gain revenues by providing the 
transport (and related) service to shippers. However, as it has already mentioned in 
Section 3.1, in order to gain more revenues from their operation, stakeholders need real 
time and precise information about their shipment in every phase of transport chain. On 
that way they will be capable to proactively respond and efficiently plan operation. This 
will have a positive impact on performances of transport chain – higher reliability, 
flexibility, lower lead time, lower cost of service, higher satisfaction of shippers and 
therefore, higher revenue streams. Currently, some parts of the transport chain (like 
railway is) are still not visible enough and the collaborative business model supported by 
a rail enabled control tower has a purpose to change this situation. In that sense, it is 
expected that locally, on the level of railway sector, much more revenue be generated by 
a more reliable, visible and flexible service. This is also a result of attracting the other 
than traditional customer segments on railway.   

Globally, on the level of the transport chain, it is expected that all stakeholders gain 
revenue increments due to improved collaboration among them which will provide faster 
cycles, higher satisfaction of shippers and therefore more attractive service and bigger 
share for intermodal transport.      

4.4 New business model  

In order to develop a new innovative business model there is a need to consider its 
appropriateness for the cooperation and business opportunities of the whole transport 
chain and also if it satisfies requirements set by the users of the service, stakeholders 
and other interest groups.  

It is also useful to take into account the dynamics in the value network and analyse the 
business model in transport chain as a framework where each stakeholder has to be 
evaluated relative to its position in the transport chain and relationships with other 
stakeholders. By the nature, the value networks in transport chain are dynamic. Some 
stakeholders (LSPs, operators, etc.) join/leave the network during the transport service 
provision. This illustrates again the importance of having a coordinator within the 
network, who keeps the overview of all activities necessary to meet the customer 
requirements and ensures the reliability of the transport service. This includes also, if 
needed, replacing respectively re-activating stakeholders ad hoc according to the actual 
situation. 

On this way a new open and flexible model which can dynamically update business 
opportunities in transport chain can be generated. This is essential for optimising 
transport chains in line with the Smart-Rail objectives. 

For business model development the communication between all stakeholders which 
constitute a collaborative value network need to be timely, detailed and reliable. 
Information technology will enable fast and accurate transfer and processing the data 
between all stakeholders in transport chain. Therefore, appropriate ICT infrastructure 
represents a cornerstone for success.  

Another very important feature is the need to have a good orchestrator. Transport chain 
network combines the expertise of more stakeholders in completing of a transport 
service. It is clear that in most cases there will be some overlap and competition among 
the stakeholders. Therefore, in order to successfully manage the transport chain network 
there is a need for a stakeholder who will be the host of the network. The users of 
transport service will deal only with that stakeholder. He acts as an independent 
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orchestrator of the whole transport chain, forms it, or selects the stakeholders which will 
appropriately answer on a given task. This enables high potential for generating the 
synergy from collaboration, and on the other side, creates a stable organization in which 
all involved partners have a clear and important role [37].  

In the remaining part of this section some potentially successful cooperation models are 
proposed based on already known relationships described in section 3.3.  

Vertical cooperation business model 

Improvement of performances of rail intermodal is possible only if there is a high level of 
coordination between various actors in transport chain. In that sense, vertical 
cooperation model between shippers (or one big shipper), LSPs, terminal and rail 
operator is proposed (Figure 4-1).  

 

Figure 4-1 Vertical cooperation model 

LSP empowered by the rail enabled control tower has the role of orchestrator with three 
main functions: booking, accounting and monitoring. It sells the capacity for intermodal 
service and coordinates the transport requests of shippers. It also books the rail operator 
and manages the service while shippers supply it with a certain level of cargo. 
Orchestrator would also have the responsibility of marketing and sales in order to 
promote the intermodal service and motivate more shippers. Trust, learning and 
continuous improvement, information sharing, willingness to take risks and increased 
alignment of goals represent the necessity in order to encourage shippers to get more 
interested for rail intermodal in place of only road transport.  

This will enable effective and efficient service provision with high utilisation rates of 
intermodal service.  

4PL combines the activities of a number of LSPs in order to reduce costs, optimize load 
factors and avoid empty running. On the other side, he coordinates transport requests of 
shippers in order to achieve benefits through lower cost, improved service and better 
capacity utilization, resulting in lower CO2 emissions. He just acts as a signaling function 
that makes shippers aware that cost reduction through bundling can be achieved if some 
of their shipments are somewhat delayed or released earlier.  

Customers of shippers will also benefit by having shorter replenishment cycles, improved 
availability and lower inventory which can impact on higher sales level and customer 
satisfaction. 4PL will provide coordination through transport requests synchronization and 
higher level of flexibility in delivery windows.  
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Control tower concept will enable improved data management and on that way actors will 
be capable to evaluate their cooperation possibilities. One of the important feautres of 
the model is also improved responsiveness in case of disruptions due to ‘transport chain 
broad’ monitoring by the orchestrator. 

In order to monitor the performances of cooperation, 4PL may use performance 
indicators to evaluate the performances of the LSPs in cooperation.  

Regarding the revenue streams from the aspect of a leading party, 4PL, in this case gets 
a fixed price per shipment from customers (or price may vary depending on various 
additional options available). Additional revenue may be planned from charging a fee 
according to the amount of space used in their IT system.  

In general case, a possible issue in this business model may be establishing the rail 
intermodal freight service considering that there must be sufficient and consistent 
volume to reach the benefits of using rail transport. This would be fulfilled by the 
established vertical cooperation. In any case 4PL, as well as LSPs must take the risk in 
order to motivate others for using the rail freight service.  

Considering potential benefits, this model will gain positive effects through lower cost and 
improved service (reliability, visibility, flexibility, better capacity utilization). 4PL as an 
orchestrator will maximize profits from the cooperation, LSPs will be able to provide 
innovative service offers, shippers will gain reliable, visible and flexible service and 
railway operators (and other railway related actors) will increase their market share and 
gain higher profits from this business model.  

After a careful selection of potential cooperatives there is a need to identify key activities 
in this network. Shippers will have to share the information about the intensity of their 
shipments, 4PL will support shippers and LSPs, develop cooperation and maintain the 
data flow in real time (transport chain network orchestration, synchronization and 
proactive response on cooperation related issues.  

This cooperation structure enables synchronization of transport requests from one side 
and transport supply from other. Requests of shippers can be synchronized with 
transport offer of LSPs. This will be done in order to find the best transport itinerary for 
each shipment.   

The most important aspect of cooperation among the actors in transport chain is trust. 
Actors have to be open in sharing their data, at least with an orchestrator as a third 
party. Certain level of commitment, loyalty and reliability is desirable with enough 
freedom for partners to leave cooperation.  

Closer relationship with terminal operator (in CIT 3 it manages deep sea as well as inland 
terminals) will improve coordination of flows and on that way reliability and flexibility of 
service. This effect relates also to hinterland transport where it may provide a buffer for 
full loads and empty container storage space.  

Rail operator is responsible for rail service from terminal to terminal. In order to increase 
flexibility as well as reliability of the service the potential for a flexible timetable would 
need to be considered. In case of hinterland transport, this model may be further 
expanded by establishing a relationship with shipping lines in order to increase the 
efficiency of repositioning of empty containers.  

Further extension of this model might be toward the higher level of decision support by 
implementing optimization tools including algorithms to perform services on an optimal 
way from the aspect of cost, time and other effects.  

Knowledge sharing is an important aspect of this strategic cooperative model and it is 
particularly relevant for improving efficiencies in transport operations.  

Regarding the partnership between 4PL and other actors, there are various forms: no 
contract (on a project basis), agreements (with discount), or contracts. In this case it is 
suggested a non-contractual partnership considering that all actors will benefit from 
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proposed solution [13]. In this case, contracts must be signed for a period long enough 
in order to make shippers and eventually other stakeholders (governments) willing to 
invest (terminal facilities for example).   

All partners must be committed to developing the service and value added activities. 
Trust and entrepreneurship are necessary and reflected by the business model.  

From the perspective of orchestrator of this cooperation it is possible to consider 
extending on other corridors, regions and destinations. In that case it is needed to long 
term requirement and perspective of mutually beneficial relationships among the key 
actors in this model be considered.  

In summary, this strategic cooperation model contains a number of benefits: 

• Cost efficiency; 
• Environmental performances; 
• Less waiting times; 
• High level of coordination of shipment flows; 
• Increased customer responsiveness considering that the shippers are the part of 

the model; 
• Improving the consistency of on time delivery reached by including the terminal 

operator into the model. It can serve as a stock buffer for full containers and 
empty container depot and on that way contribute to shorter order fulfilment lead 
times as well as reduced inventory costs; 

• Long term contracts ensure commitment and on that way the ability to handle 
unexpected events; 

• Due to increased efficiency the overall service provision cost will be reduced; 

In order to be successful this model must be carefully realized in order to include: 

• Ensuring the willingness of all actors for information sharing; 
• Ensuring the willingness for risk, cost and profit sharing; 
• Consistency in operating goals; 
• Clear establishment of roles and responsibilities. 

The idea for this model is in compliance with the aim of CIT 2. LSP empowered by a 
control tower has a bird eye view of the whole transport chain including the railway 
segment. This LSP, or 4PL, generates a synergy from shippers on one side, and LSPs on 
the other.  Connection and possibility of coordination the process with rail related actors 
enables efficient forwarding the flows to the rail transport.  This efficiency is reflected in a 
coordinated, fast, reliable and visible process of transport the shipments through the 
railway leg of transport chain. All information related to particular stages of railway 
transport are stored, processed and shared on CT platform of 4PL.  

This model is also in compliance with the idea of improving the single wagonload 
transport segment.  Shippers located in the same geographical area (for instance, the 
same industrial park, port zone or logistic center) should be encouraged to coordinate the 
timing of their wagonload shipments so as to group them and save on short line services 
to the nearest terminal (marshalling yard).  

Characteristics of this model from the aspects of leading LSP, or 4PL in this case, shipper 
and railway operator are given in next table. Annex A contains visual representation of 
the individual business model canvasses for each of these stakeholders.  

Table 4-1 Vertical cooperation model  

Pillar Building 

Block 

Description 

4PL Shipper Railway operator 

Product Value Provision of a 
smooth, visible, 

Lower costs, 
improved 

Reliable, flexible and 
visible rail freight 
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Pillar Building 

Block 

Description 

4PL Shipper Railway operator 

proposition reliable and 
flexible end 
environmentally 
improved rail 
intermodal 
transport 
service.  

service, better 
capacity 
utilization. 

transport service. 

Customer 

Interface 

Customer 

segments 

Shippers. Customers. Shippers, LSPs, 
intermodal 
operators. 

Distribution 

channels 

Direct contact 
via various 
distribution 
channels. 

Direct contact 
via various 
distribution 
channels. 

Direct contact via 
various distribution 
channels. 

Customer 

relationships 

Orchestrator in a 
network of 
vertically 
connected actors. 

Real time service 
provision support. 

 

Service level 
requirements. 

Communication. 

Improved level 
of trust. 

Personal online 
profiles. 

Personal assistance. 

Real time service 
provision support. 

Infrastruc

ture 

Managem

ent 

Key 

resources 

Centralized 
software 
platform, data 
management 
tools, 
communication 
infrastructure, 
experienced 
human 
resources. 

Standard heavy 
good vehicles. 

Palletised and/or 
containerised 
goods. 

Complementary 
product. 

Compatible 
product. 

Wagons, human 
resources, IT 
capabilities. 

Key activities Being able to 
provide a 
complete rail 
intermodal 
transport 
service by 
efficient 
coordinating the 
activities of all 
actors in 
shipper’s 
network and 
ensuring that 
each of them 
fulfills its goals 
and conforms 

 Provision/organizati
on of rail freight 
transport service. 
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Pillar Building 

Block 

Description 

4PL Shipper Railway operator 

with the 
requirements of 
the shipper. 

Key 

partnerships 

Contractual 
relationships 
RU/RO, LSPs 
and terminal 
operator. 
Gentlemen’s 
agreement with 
shippers. 

Gentlemen’s 
agreement 
with 4PL.  

Contractual 
relationship with 
4PL. 

Financial 

aspects 

Cost 

Structure 

Extending and 
maintaining the 
ITC 
infrastructure, 
financing the 
human 
resources. 

Lower logistic 
service costs 
due to improved 
service 
provision. Fee 
for using 4PL’s 
data platform. 

Access fees, fleet 
maintenance, 
human resources. 

Revenue 

Streams 

The revenue 
comes from the 
fees paid for 
provision of 
transport 
service.  

 Transport service 
operation. 

Generic collaborative business model canvas [42] that emphasizes collaborative aspects 
of the proposed model is given below.  

 

Figure 4-2 Generic collaborative BMC for vertical cooperation model 
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5 Conclusions and recommendations 
 

Existing literature discusses various business models adopted to manage relationships 
between stakeholders in the supply chain. Each of these models involves varying types of 
relationships, levels of integration and cooperation, as well as risks and rewards. In this 
Deliverable the main focus was on the design of a cooperative business model which 
covers the entire transport chain. Particular concern in this process was the role, position 
and potential of railway freight transport from the aspect of shippers.  

Despite the initiatives made on European level for promoting the rail freight 
transportation as an environmentally friendly transport mode, still there is a gap between 
the needs and preferences of shippers on one side, and railway transport companies’ 
services on the other. Shippers request reliable, flexible and visible service for a 
minimum cost. Railway transporters still have difficulties to appropriately answer on 
these requests.  

Besides the capital investments which could contribute to this aim (transshipment 
facilities, railway freight dedicated corridors, etc.), it is needed to explore all possibilities 
for higher efficiency of business operations. Therefore, there is a need to propose 
business model which would decrease the existing gap, by utilizing the closer cooperation 
between the stakeholders in supply chain.  

In order to gain maximum effects from cooperation in the supply chain it is important to 
realize all needs and requirements of the stakeholders. It is of great importance that the 
cooperative relationship makes sense for the financial business case of every 
stakeholder. In that sense the value case methodology was applied as a tool to unite 
multiple stakeholders by creating a broad set of values associated with an innovative 
business model and explicitly capture the innovations and wishes of stakeholder involved. 
Based on the conclusions from value case analysis new business models for efficient 
cooperation in the supply chain are proposed. For their description the Osterwalder BMC 
model is used.  

Proposed business model especially concerns the issues of visibility, reliability and 
flexibility on a corridor. These issues can be solved only by a high level of coordination 
between the most important actors in transport chain. This coordination will be 
technologically enabled by a CT concept. One leading LSP, equipped by the CT will 
orchestrates the network of shippers, LSPs, terminal and rail operators.  

The main objective of proposed collaborative business model is establishment a 
framework for providing better conditions for railway freight transportation. However, in 
order to gain a real benefit from this framework railway sector must substantially 
improve its own performances indicators (visibility, flexibility, reliability) in order to be 
seen as an appropriate option in a multimodal transport chain orchestrated by a 4PL.  

The main feature of suggested business model is establishment of successful 
relationships between the most important stakeholders in supply chain. Successful 
cooperations in other sectors are very rare. However, based on the conducted value case 
methodology it was concluded that there is a high potential for success of proposed 
solutions considering that the concept represents a collectively acceptable solution and 
aligned interests of all stakeholders. 
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Annex A 
 
Vertical cooperation model 
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