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 Introduction 
ReMuNet - Resilient Multimodal Freight Transport Network - is financed by the European 
Commission through the European Union’s Horizon Europe research and innovation pro-
gram under Grant Agreement No 101104072. It has been proposed by a consortium of 15 
beneficiaries coordinated by FIR an der RWTH Aachen and will be lasting 36 months, having 
started in July 2023. The content of the project and the aim of the Deliverable will be pre-
sented in the following. 

1.1 Project Background 
ReMuNet is tasked with identifying and signalling disruptive events while assessing their 
impact on transport corridors. By communicating alternative multimodal transport routes to 
logistics operators and subsequently to truck drivers, train drivers, and barge captains, it 
facilitates a more rapid network response. Furthermore, ReMuNet orchestrates route and 
capacity utilisation and enables synchromodal relay transport.  

Additionally, ReMuNet is responsible for establishing comprehensive standards for the 
transnational description of multimodal nodes and transport routes, including infrastructure 
elements and their parameters. This forms the basis for a unified modelling language. To 
ensure maximum practical applicability and acceptance, these standards are developed by 
evaluating and consolidating existing description standards, supplementing technical and 
sustainability related descriptive attributes, and engaging in close collaboration with Euro-
pean transport companies, associations, and institutions.  

ReMuNet's collaborative platform reduces entry barriers for regional transport companies, 
encouraging participation in multimodal transport, known for its lower average emissions 
compared to road freight transport. Intelligent routing algorithms prioritise low emission 
routes and modes of transport, enhancing transport efficiency and significantly cutting emis-
sions. ReMuNet explores the integration of alternative drives to further support sustainability 
goals, aiding political and economic decision-makers in expanding and maintaining vital 
transport infrastructure.  

ReMuNet’s algorithm considers the impacts of disruptive events and strategically plans route 
distribution to maximise the efficiency of the multimodal transport network. Within the project 
a comprehensive Transport Failure Mode and Effects Analysis (FMEA) is conducted, includ-
ing detailed risk analysis of disruptive events and potential transport disruptions, to trans-
parently assess short and long-term effects on the multimodal transport infrastructure. 
ReMuNet’s data pool expedites internal decision-making, supporting the development of 
business capabilities necessary to manage disruptions.  

ReMuNet maintains a catalogue of transport Out of Control Action Plans (OCAP), containing 
quick reaction strategies to respond to potential transport collapses. Synchromodal relay 
transport is tested as the preferred transport mode to bridge failed transport routes. 
ReMuNet’s algorithm provides real-time status updates on functioning transport nodes and 
edges, enabling flexible route adjustments. The algorithm calculates failure probabilities for 
transport routes and minimises congestion on alternative routes through intelligent distribu-
tion.  
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ReMuNet’s collaborative platform treats small and large companies equally, aiming to inte-
grate local players and connecting freight forwarders, carriers, terminal operators, and other 
key players in the multimodal transport sector. It enables the digitalisation of communication, 
contracts, handover protocols, and booking processes, and orchestration of synchromodal 
relay transport. Continuous interactive improvement is achieved through algorithm testing 
and validation using historical disruptive event data. The platform provides transparent and 
user-friendly access for small and medium enterprises (SME) to route network structures, 
scheduling, operators, and capacity booking in road, rail, and barge transport.  

The platform's infrastructure includes basic backend functionalities, such as master data 
management, user administration, roles, rights, and user-friendly application programming 
interfaces (API) and interfaces to existing systems and data sources. ReMuNet provides an 
AI-supported transport system model capable of depicting the effects and impact intensities 
of various disruptive events on the transport infrastructure, recognising patterns, deriving 
failure probabilities, identifying bottlenecks, and evaluating alternative courses of action, 
thus reducing reaction time, and offering sustainable, event-based route alternatives and 
scenarios.  

ReMuNet strives to integrate civil protection organisations into the collaborative platform, 
matching them with freight transporters, and using real-time data to display the status of 
functioning and failing transport infrastructure, enabling faster and more targeted aid trans-
portation.  

By integrating all relevant stakeholders via interfaces into ReMuNet, a wide variety of anon-
ymous planning data is refined to create the necessary basis for decision-making. Clear 
data governance structures and data handling processes that comply with privacy policy 
specifications ensure secure and trusted information exchange. External data inputs are 
obtained through APIs and interfaces from multiple sources, enabling participatory planning. 

1.2 Key Objectives of the ReMuNet Project 
The concept of the Physical Internet foresees a seamless network where resources and 
assets can be shared openly and efficiently. ReMuNet’s main objective is to support the 
achievement of this vision by giving the transport network the ability to prepare, respond, 
and adapt to disruptive events. 

In practice, ReMuNet uses digital technologies to holistically improve the resilience of the 
logistics and freight transport network. This includes making planning more robust and se-
cure, reducing response times, and speeding up system recovery. ReMuNet also takes en-
vironmental aspects into account and aims to provide synchromodal transport options with 
the lowest emissions. This contributes to the implementation of the Physical Internet and 
helps to reduce the environmental impact of freight transport. 

ReMuNet’s key objectives are to: 

Lay the foundation for a common standard to describe sustainable European multi-
modal transport networks for all stakeholders: ReMuNet creates comprehensive stand-
ards for the transnational description of multimodal nodes and transport routes including 
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infrastructure elements and their parameters. This will lay the foundation for a uniform mod-
elling language. To ensure maximum practice orientation and acceptance, the standards 
are developed by evaluating and consolidating existing description standards, supplement-
ing technical and sustainability relevant descriptive attributes, and closely collaborating with 
European transport companies, associations, and institutions. 

Reduce European inland transport emissions on the main run by over 50 % in the 
long term: ReMuNet’s collaborative platform lowers entry barriers for regional transport 
companies to participate in multimodal transport, thus facilitating combined transport which 
on average produces fewer emissions than road freight transport. Intelligent routing algo-
rithms prefer low emission routes and modes of transport and increase transport efficiency, 
in turn significantly reducing emissions. To further contribute to sustainability goals, possi-
bilities to integrate alternative drives are explored. Insights support political and economic 
decision-makers in expanding and maintaining the necessary transport infrastructures. 

Enable the multimodal freight network to react and respond 20 % more quickly to 
disruptive events until 2026 (in comparison to 2021): The algorithm considers the im-
pacts of disruptive events and plans a robust route distribution to maximise the efficiency of 
multimodal transport system utilisation. Transport FMEA including risk analysis of disruptive 
events and potential transport collapses is conducted to make the short and long-term ef-
fects of disruptive events on the multimodal transport infrastructure transparent. A shared 
data pool accelerates internal decision-making and supports the development of business 
capabilities necessary to cope with disruptions. Catalogue of transport OCAPs containing 
quick reaction strategies to (upcoming) transport collapses ensure the ability to (re-)act. 
Synchromodal relay transport will be tested as the preferred type of transport mode to bridge 
failed transport routes. 

Provide 50 % more alternative transport routes in the face of disruptive events and 
make multimodal route planning 10-20 % more accurate and efficient until 2026 (in 
comparison to 2021): The algorithm displaying the real-time status of functioning transport 
nodes and edges allows for flexible adjustment of route suggestions. Routes are calculated 
and forwarded to freight forwarders and navigation systems to ensure communication with 
drivers and barge captains. The algorithm determines failure probabilities of transport ways 
and minimises congestion on alternative routes via intelligent route distribution. A collabo-
rative platform connects freight forwarders, carriers, and terminal operators, as well as other 
key players in the multimodal transport sector to gather real-time data and digitalise com-
munication, contracts, handover protocols, and booking processes and orchestrate synchro-
modal relay transport. Continuous interactive improvement will be achieved by simulative 
algorithm testing and validation with historical data of disruptive events. 

Create new approaches for benefit-sharing cost-efficient business models and inte-
grate 30 % more companies (>50 % SMEs) into the multimodal freight transport eco-
system: ReMuNet offers an open collaborative data platform, which does not differentiate 
between small and large companies and integrates local players. The platform provides 
user-friendly access for SMEs to route network structures, scheduling, operators, and ca-
pacity booking in road, rail, and barge transport. The platform infrastructure includes basic 
backend functionalities, e.g., master data management, user administration, roles, and 
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rights as well as user-friendly APIs and interfaces that connect the platform to other systems 
and data sources. 

Predict the impact of disruptive events on multimodal transport corridors with a 90 % 
higher accuracy until 2026 (in comparison to 2021): ReMuNet provides an AI-supported 
transport system model able to depict the effects and impact intensities of various disruptive 
events on the transport infrastructure, recognise patterns, derive failure probabilities, identify 
bottlenecks, and evaluate alternative courses of action. This will lead to shortening reaction 
time by offering sustainable, event-based route alternatives and scenarios. 

Enable civil protection organisations to set up aid delivery logistics for crisis areas 
25 % faster in 2026 (in comparison to 2021): ReMuNet integrates civil protection organi-
sations into the collaborative platform and matches them with freight transport companies. 
The network status will stay updated by using real-time to display functioning and failing 
transport infrastructure while taking new makeshift transport ways into account. This ap-
proach will enabling a faster and more focused aid transportation into crisis areas. 

Create a unified data pool that portrays the real-time utilisation of multi-modal Euro-
pean transport infrastructure in compliance with data protection regulations: By inte-
grating all relevant stakeholders via interfaces into the ReMuNet, a wide variety of anony-
mous planning data will be refined to create the necessary base for decision making. Clear 
data governance structures and secure data handling processes will be implemented to 
meet privacy policy specifications. External data input is pulled via APIs and interfaces from 
multiple different sources enabling participatory planning.  

1.3 Objective of Deliverable 3.4 
The objective of Task 3.3 is to develop a sustainable operator model and a robust business 
model for the ReMuNet platform, ensuring its long-term viability and scalability within the 
European multimodal transport ecosystem. Building on the insights generated in previous 
deliverables 3.2 and 3.3, this work focuses exclusively on defining how ReMuNet should be 
operated, governed, and monetised. 

Deliverable 3.4 proposes the ReMuNet business model, including its value proposition, ser-
vice offering, monetisation strategy, and cost model. The business model uses a business 
model canvas derived from recognised conceptual models in the literature. It builds directly 
on the requirements identified in D3.2 and the platform architecture described in D3.3. 

Furthermore, Deliverable 3.4 encompasses an assessment of possible operator configura-
tions. Governance structures are outlined to define rules for data exchange, service provi-
sion, and decision-making, ensuring trust and transparency across the ecosystem. The in-
terests of platform participants and potential operators are analysed and consolidated in an 
evaluation matrix, clarifying the operational consequences of each option. On this basis, 
several operator scenarios are compared, and strategic recommendations are derived. 

To address platform scaling, a system dynamics approach is applied to model interdepend-
encies and network effects. This analysis supports the development of effective scaling 
strategies and identifies incentives that foster adoption and sustained growth. The outcomes 
of Task 3.3 result in clear strategic recommendations for the implementation and long-term 
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expansion of the ReMuNet business model, providing a structured basis for future deploy-
ment across additional corridors. 

1.4 From Deliverable 3.3 to 3.4 
Deliverable 3.3 builds on the findings of D3.2 and introduces the ReMuNet platform archi-
tecture addressing the requirements identified in D3.2. This architecture forms the central 
aspect of the newly designed multimodal freight transport ecosystem integrating ReMuNet. 
Further, D3.3 builds on the identified existing ecosystem and designs the coopetitive 
ReMuNet ecosystem, including the actors’ potential sustainable business models and new 
value streams. 

Deliverable 3.4 develops the formal description of the business and operator model for the 
digital ReMuNet platform architecture as proposed in D3.3. Description for service and data 
interrelationships from the digital architecture are formalised and enriched with possibilities 
for scaling and monetising. Especially value capture and governance concepts are shaped 
by requirements from D3.2. 

1.5 Structure of Deliverable 3.4 
Chapter 2 introduces fundamental theoretical concepts on business model and operator 
model research. The definition and functions of a business model are enriched with a liter-
ature review on sustainability in the context of business models. The concept of an platform 
operator model is described in the subsequent chapter including insights from industry ex-
amples and platforms. The theoretical background concludes with possible scaling strate-
gies for digital platforms and how a system dynamics approach may assist in analysing the 
effects of scaling strategies on elements of a digital platform. 

Chapter 3 summarises the research design and data collection for this Deliverable. Theo-
retical groundings are derived from desk research and literature review. The contents of the 
business and operator model are part of a survey and an expert interview. 

Chapter 4 presents the survey results for the ReMuNet business and operator model.  

Chapter 5 describes the final ReMuNet business model and its contents based on the can-
vas proposed in chapter 2.1.4. This includes the value proposition, value creation and deliv-
ery mechanisms, and value capture strategies. 

Chapter 6 describes the final ReMuNet operator model and its contents based on the can-
vas proposed in chapter 2.2.2. With an evaluation matrix possible operator scenarios are 
analysed, and strategic recommendations are derived. The analysis encompasses interests 
and requirements of multiple interest groups of the freight transport ecosystem. 

Chapter 7 concludes this Deliverable with the system dynamics analysis of possible scaling 
strategies fostering positive network effects. Within the analysis the chain of effects of each 
strategy on elements of the digital platform is analysed whether it has a positive or a negative 
impact on network effects. 
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 Theoretical Background 
This chapter covers the theoretical groundings for business models and operator models of 
digital platforms as well as the development of the Sustainable ReMuNet Business Model 
Canvas (SRBMC) and the Sustainable ReMuNet Operator Model Canvas (SROMC). 

Additionally, common scaling strategies for digital platforms are introduced. The concept of 
System Dynamics (SD) enables the subsequent evaluation of possible strategies within the 
context of the ReMuNet project. 

2.1 Business Model 
In this section, the origins and definitions of business models are outlined, followed by their 
key functions and the role of sustainability in contemporary business model design. Building 
on this foundation, a sustainable ReMuNet Business Model Canvas is developed. 

 Definition and Origin 
The term business model first appeared in scientific literature in 1957 in Bellman et al.’s  
paper on the development of a multi-stage, multi-person business game for management 
training (Bellman et al., 1957; DaSilva & Trkman, 2014). After this initial mention, the term 
was rarely used until the mid-1990s (DaSilva & Trkman, 2014; Osterwalder et al., 2005).  

Since then, numerous definitions have emerged, reflecting both theoretical and practical 
perspectives. Over time, the focus has shifted from defining the concept to applying it in 
practice (Osterwalder et al., 2005). Research has explored different dimensions of business 
models: Snihur and Markman (2023) as well as Amit and Zott (2010) examined their inno-
vation potential, Cozzolino et al. (2018) analysed how established firms respond to business 
model disruptions and platform-based transformations, and Zeng et al. (2023) emphasised 
that platform-based business models derive their value from ecosystem interactions among 
diverse actors. 

Business models are commonly structured around four core elements: value proposition, 
supply chain or infrastructure, customer interface, and financial model (Boons & Lüdeke-
Freund, 2013; Osterwalder & Pigneur, 2010).  

Despite differing emphases, most definitions share a common understanding: a business 
model describes how an organisation creates, delivers, and captures value (table 1). While 
earlier approaches focused on structural and strategic dimensions, more recent perspec-
tives highlight dynamic, digital, and sustainability-oriented aspects. 
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Table 1: Definitions of business models derived from literature 
Definitions Authors 

“[A business model] describes the logic of a ‘business system’ for 

creating value that lies behind the actual processes.” 
Petrovic et al., 2001, p. 2 

“A business model describes the rationale of how an organisation cre-
ates, delivers, and captures value.” 

Osterwalder & Pigneur, 2010, 
p. 14 

“We define a business model as a representation of a firm’s underlying 
core logic and strategic choices for creating and capturing value within a 
value network.” 

Shafer et al., 2005, p. 202 

“We define a business model as the bundle of specific activities that are 
conducted to satisfy the perceived needs of the market, including the 
specification of the parties that conduct these activities […], and how 
these activities are linked to each other.” 

Amit & Zott, 2010, p. 2 

“In sum, a business model defines who your customers are, what you 
are selling, how you produce your offering, and why your business is 
profitable. Who-what-how-why describes a business model of which the 
first two (who and what) address its external aspects and the second two 
(how and why) address its internal dimensions.” 

Gassmann et al., 2014, p. 7 

“A business model is the representation of a given firm’s market strategy 
which, in the image of a sketch, specifies how the firm organizes its hu-
man, physical, and financial resources to create, capture, and deliver 
value relative to the choice of stakeholders made.” 

Desmarteau et al., 2018 

“A business model defines the rationale by which a firm creates and cap-
tures value” Allweins et al., 2021, p. 457 

“A business model refers to an open-system model of interrelated value 
creation, delivery, and capture activities within the focal firm and its eco-
system, continuously transforming resources (input) into value (output) 
in alignment with the value proposition to meet evolving stakeholders' 
needs.” 

Chen & Thapa, 2025, p. 18 

“A business model for sustainability refers to how an organization pro-
poses, delivers, captures, maintains, unlocks, and shares value with and 
for its stakeholders.” 

Lüdeke-Freund et al., 2024, 
p. 16 

In this context, ReMuNet uses the following aggregated definition: 
A susta inable p lat form bus iness model  is  the under ly ing logic and st ructure through 
which a d ig ita l  p lat form creates, del ivers, captures, and shares value with in i ts  eco-
system in ways that mainta in and enhance economic,  soc ia l ,  and env ironmental  
wel l-being for  a l l  s takeholders  over  t ime. 

 Functions 
In addition to describing how an organisation operates, a clearly defined business model 
performs several derived functions. Osterwalder et al. (2005) highlighted five categories of 
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functions, including understanding and sharing, analysing, managing, prospects, and pa-
tenting of business models, to illustrate the various ways in which business models support 
organisational performance (table 2).  

In addition, sustainability has emerged as an overarching function, extending the model’s 
benefits by integrating environmental and social considerations alongside economic objec-
tives (Brenner & Drdla, 2023; Lüdeke-Freund et al., 2024). 

Table 2: Functions of a business model (based on Brenner & Drdla, 2023; Lüdeke-Freund et 
al., 2024; Osterwalder et al., 2005) 

Function Description Source 

Understand-
ing & Sharing 

An explicit description of the company supports the identifi-
cation of key components and fosters a shared organisa-
tional understanding. It also enables management to com-
municate strategic decisions more effectively, while the ar-
ticulation of the value proposition further enhances concep-
tual clarity. 

Osterwalder et al. (2005); 
Osterwalder and Pigneur 
(2010); Shafer et al. (2005); 
Chesbrough (2007); 
Strahonja and Musulin 
(2018) 

Analysing 

A business model supports the identification of key compo-
nents, the development of performance metrics, and cross-
industry comparison. It also enables the systematic articula-
tion of the value chain and revenue model, thereby facilitat-
ing the analysis of strategic decisions. 

Osterwalder et al. (2005); 
Shafer et al. (2005); 
Chesbrough (2007); 
Strahonja and Musulin 
(2018) 

Managing 

Companies with a clearly defined business model are better 
able to adapt to change and maintain an explicit under-
standing of their organisational structure. This clarity ena-
bles managers to align the organisation’s individual compo-
nents more effectively. 

Osterwalder et al. (2005); 
Strahonja and Musulin 
(2018) 

Prospects 

Business models provide designers with structured compo-
nents for experimentation and the development of innova-
tive strategies. They also enable managers to simulate or-
ganisational changes without disrupting day-to-day opera-
tions. 

Osterwalder et al. (2005); 
Strahonja and Musulin 
(2018) 

Patenting of 
business  

models 

In the digital economy, patenting business processes offers 
companies a potential means of safeguarding innovation, 
with the business model serving as an important framework 
for structuring and securing such legal protection. 

Osterwalder et al. (2005); 
Strahonja and Musulin 
(2018) 

Sustainability 

Business models can support the integration of sustainabil-
ity within companies and society by facilitating the adoption 
of more sustainable practices. This has become increas-
ingly important as traditional business activities place grow-
ing pressure on environmental boundaries, prompting wide-
spread interest in sustainable business models (SBMs) that 
embed environmental and social considerations alongside 
economic goals. 

Snihur and Markman 
(2023); Brenner and Drdla 
(2023) 
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 Sustainability in Business Model Research  
Building on the functional understanding of business models, sustainability has become an 
increasingly important dimension of business models that extends their traditional economic 
focus to include environmental and social value creation (Li et al., 2023). This development 
has led to the emergence of Sustainable Business Models (SBMs) building on the triple-
bottom-line framework (Elkington, 1994). SBMs are management systems of the company’s 
business structure, meaning they actively coordinate and guide how economic, social, and 
environmental value is created, delivered, and captured, while distributing it among custom-
ers, investors, employees, suppliers, the environment, and society (N. Bocken et al., 2019; 
N. M. P. Bocken et al., 2021; Li et al., 2023).  

Sustainability in business model research can be categorised into three main focus areas: 
technological, organisational, and social (Boons & Lüdeke-Freund, 2013). The technological 
dimension includes digitalisation, the Internet of Things and Services (IoT/IoS), and digital 
twins, which foster resource efficiency, circularity, and operational transparency (Reim et 
al., 2021; Werner et al., 2024). The organisational perspective involves integrating corporate 
social responsibility and value-based management, balancing stakeholder and shareholder 
interests, and implementing sustainable governance mechanisms (Jabłoński & Jabłoński, 
2016). The social perspective emphasises customer engagement and user-centric design 
as key drivers of sustainable value creation (Brenner, 2018; Vidmar et al., 2021).  

Across the key business model dimensions, digital technologies serve as concrete enablers 
of sustainability. For instance, within the value proposition, digital twins support resource 
efficiency and circularity while maintaining competitiveness. They also enable the use of 
sustainability indicators within value networks, opening new opportunities for sustainable 
business models (Werner et al., 2024). Further, at the customer interface, data-driven and 
AI-based systems optimise resource utilisation and facilitate personalised, customer-centric 
offerings (Kammler et al., 2021). In infrastructure management, AI-supported lifecycle man-
agement and modular product architectures enhance product longevity, resource efficiency, 
and closed-loop systems (Schrader et al., 2023). Within the financial dimension, sustaina-
bility indicators can evolve into new sources of value, through monetisation within value 
networks or via circular economy practices that deliver customer benefits, reduce resource 
consumption, and remain economically viable (Kammler et al., 2021; Werner et al., 2024). 

Despite these advances, significant gaps remain in the design and implementation of sus-
tainable platform business models. Many companies lack a comprehensive understanding 
of their ecosystems and the capabilities required to achieve sustainable transformations 
(Brunner et al., 2025). Furthermore, current research has only partially addressed the inte-
gration of information technology and customer or social needs into SBMs (Vidmar et al., 
2021). 

 Sustainable ReMuNet Business Model Canvas 
Building on the growing relevance of sustainability and digitalisation in business model re-
search, several frameworks have been developed to conceptualise how firms create, de-
liver, and capture value. Two of the most widely recognised frameworks are those proposed 
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by Gassmann et al. (2013) and Osterwalder and Pigneur (2010). Both address similar core 
elements but differ in structure and emphasis. 

Gassmann et al.’s (2013) business model framework is based on four key dimensions: 

- Target Customers,  
- Value Proposition,  
- Value Creation,  
- and Profit Mechanism,  

forming the so-called Magic Triangle, represented by the questions Who?, What?, How?, 
and Why? (Gassmann et al., 2013). 

Osterwalder and Pigneur's (2010) Business Model Canvas follows a similar logic but ex-
pands it into nine building blocks grouped into four overarching areas: 

- the product dimension as expressed through the value proposition, 
- the customer interface comprising target customers, distribution channels, and cus-

tomer relationships, 
- infrastructure management including value configuration, core competencies, and 

partner network, and 
- the financial dimension consisting of cost structure and revenue streams. 

- Despite structural differences, both frameworks offer systematic approaches for an-
alysing, innovating, and implementing business models (Steinhöfel et al., 2016). 

Building on these business model foundations, platform-specific frameworks emerged to 
capture the dynamics of digital ecosystems characterised by multi-actor interactions rather 
than linear value chains. The Platform Business Model Canvas (PBMC) extends traditional 
frameworks to twelve building blocks. It differentiates between consumer and producer seg-
ments, their respective value propositions, and the interactions that enable exchanges be-
tween them. Facilitation mechanisms, comprising technologies and governance structures, 
regulate these interactions. The PBMC also includes elements such as participant acquisi-
tion and engagement, substitutes on both sides of the market, monetisation mechanisms, 
cost structure, and performance metrics (Allweins et al., 2021). 

While Gassmann et al.’s and Osterwalder and Pigneur’s frameworks primarily address one-
sided markets with linear value flows, platform models depend on network effects, where 
value for each participant increases with the number of other users. Unlike the traditional 
business model frameworks, which assume self-contained value delivery, platform frame-
works therefore explicitly account for competition, substitutes, and participant stimulation, 
which is essential for multi-sided ecosystems (Allweins et al., 2021; Mody et al., 2020). 

The evolution from traditional to platform-based models has also paved the way for sustain-
able business model frameworks. These integrate economic, social, and environmental ob-
jectives (the “triple bottom line”) to enable long-term value creation beyond short-term profit 
(Elkington, 1994; Lüdeke-Freund et al., 2024). 

As the structural foundation for the sustainable ReMuNet business model canvas (SRBMC) 
the Business Model Canvas by Osterwalder and Pigneur (2010) was selected. To enhance 
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conceptual clarity, the Magic Triangle by Gassmann et al. (2013) was incorporated as a 
guiding logic, structuring the SRBMC around the four core principles of a business model: 
value proposition, value creation, value delivery, and value capture. 

Given that ReMuNet is designed as a digital platform, its value proposition follows the plat-
form logic outlined by (Allweins et al., 2021), focusing on interaction and facilitation as pri-
mary sources of value creation. Furthermore, the performance measurement approach pro-
posed by Allweins et al. (2021) was integrated into the canvas to capture platform-specific 
dynamics. 

To embed sustainability, the sustainable design themes developed by Lüdeke-Freund et al. 
(2024) were incorporated into the value creation dimension of the SRBMC. These themes 
enable the systematic integration of ecological and social criteria into the design process. In 
addition, the performance measurement framework was aligned with Elkington's (1994) Tri-
ple Bottom Line, distinguishing three core dimensions of sustainability: economic viability, 
environmental responsibility, and social equity. 

Similar to other business model frameworks, the SRBMC does not explicitly include the ex-
ternal environment of the organisation (Allweins et al., 2021; Ching & Fauvel, 2014). The 
external ecosystem surrounding the ReMuNet platform, such as stakeholders, partners, and 
regulatory context, was addressed in the previous Deliverables 3.2 and 3.3 and is therefore 
not covered here.  

 
Figure 1: Sustainable ReMuNet Model Canvas (based on Allweins et al., 2021; Gassmann et 

al., 2013; Lüdeke-Freund et al., 2024; Osterwalder & Pigneur, 2010) 

2.2 Operator Model 
 Definition and Origin 

Many companies are still unsure how to set up the processes needed to bring new services 
to the market effectively. Even though services are intangible, they are expected to be de-
veloped and marketed much like physical products or software (Bullinger et al. 2004). This 
lack of clarity shows that organisations need clearer ways to structure and manage their 
offerings. Operator models respond to this need. 
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The concept of operator models originates from the mechanical engineering sector, where 
it was used to focus on the development and marketing of products (Bullinger et al., 2004). 
These models are guided by customer requirements and evolve continuously to reflect 
changing needs. Essentially, they can be seen as an extended form of project financing 
models, ensuring that systems operate effectively and efficiently from both a technical and 
economic perspective (Bullinger et al., 2004). 

As the nature of value creation has shifted towards services and digital offerings, coordinat-
ing such systems requires a structured approach to processes, roles, and responsibilities 
(Wortmann et al., 2022). 

Platforms must balance several objectives: meeting user needs, developing sustainable 
monetisation strategies that preserve network effects, enabling growth, and maintaining 
long-term value creation (Wortmann et al., 2022). Effective platform operation therefore in-
cludes managing the customer journey, fostering innovation and co-creation, anticipating 
regulatory and competitive developments, ensuring trust and data security, and continuously 
monitoring performance to maintain sustainable growth (Wortmann et al., 2022). 

Understanding operator models is key to structuring and managing digital platforms. This 
overview first defines the concept and traces its origins, introduces the Sustainable 
ReMuNet Operator Model Canvas (SROMC) with its three dimensions, and then examines 
industry examples to show how these models are applied in practice. 

 Sustainable ReMuNet Operator Model Canvas 
The Sustainable ReMuNet Operator Model Canvas (SROMC) builds on the concept of op-
erator models introduced above. It translates the theoretical framework into a practical tool 
for the ReMuNet platform, aligning with the core value proposition defined in Deliverables 
3.3 and 3.4. The SROMC describes how the platform is owned, governed, and operated to 
ensure sustainable and efficient value creation within the ecosystem. 

Following the principle of “grow first, monetise second” (Wortmann et al., 2022) the SROMC 
focuses on scaling the platform, building network effects, and fostering user engagement 
first. By monitoring performance and network effects from the inside out, the platform can 
spot the best growth opportunities and create a solid foundation for monetisation later, avoid-
ing early actions that could slow expansion or reduce participation (Wortmann et al., 2022). 

Based on these considerations, the digital ReMuNet platform applies an operator model to 
structure and coordinate its ecosystem, building on the Platform Navigator by Wortmann et 
al. (2022). Within ReMuNet, the operator model is defined as a framework that defines three 
key dimensions: 

- Operating Model: how services are developed, managed, and delivered 
- Ownership Model: who controls the platform and how strategic decisions are made 
- Governance: the rules for participation, coordination, and interaction between stake-

holders 

Similar to the SRBMC, the performance of the SROMC is measured and assessed with 
regards to the triple bottom line of Elkington (1994). The SROMC is depicted in figure 2. 
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Figure 2: Sustainable ReMuNet Operator Model 

 (Derave et al., 2024; Goertler et al., 2025; Springer et al., 2025; Tura et al., 2018; based 
on Wortmann et al., 2022) 

Operating Model 
The operating model defines how the platform is managed (Derave et al., 2024; Springer et 
al., 2025), how governance and network structures are organised (Springer et al., 2025), 
and how user affiliation, participation, and offering orientation are implemented (Derave et 
al., 2024) to create and deliver value to users and partners. It also includes the distinct actor 
roles that participants and stakeholders can take on, which may evolve over time and are 
essential for enabling the platform to create value as intended (Tura et al., 2018). Two pri-
mary types can be distinguished: 

- Transaction platforms, which enable exchanges such as buying, selling, or sharing 
goods, services, or information. 

- Innovation platforms, which provide a foundation for third parties to develop and 
distribute complementary products or services, thus expanding the ecosystem 
through co-creation. 

The operating model also specifies platform dimensions that shape how value is created 
and exchanged (Derave et al., 2024; Springer et al., 2025): 

- Market sides: one-, two-, or multi-sided. 
- User affiliation: from registration to transactional interaction or investment. 
- Centralisation: degree of control over data, services, and decision rights. 
- Participation: modes of interaction such as peer-to-peer (P2P), business-to-busi-

ness (B2B), business-to-customer (B2C), or customer-to-customer (C2C). 
- Offering orientation: focus on products, outcomes, or user needs. 

Participants and stakeholders can take on one or several distinct actor roles that may evolve 
over time, enabling the platform to create value as intended (Tura et al., 2018). 
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In addition, the operating model defines strategies for scaling and ecosystem growth, such 
as attracting key user groups, leveraging existing assets, and strengthening both sides of 
the market (Wortmann et al., 2022). Key structural design activities include integrating com-
plementors, creating participation incentives, establishing trust mechanisms, defining gov-
ernance and data management rules, and ensuring ecosystem resilience (Goertler et al., 
2023, 2025). 

Ownership Model 
The ownership model determines who controls the platform and how authority is distributed 
within the ecosystem. In digital platforms, ownership typically relates to three core compo-
nents of a digital platform: data, services, and IT infrastructure (D3.3; Wortmann et al., 2022):  

- Data ownership defines how data is provided, who has access, and who controls it 
once generated or uploaded 

- Service ownership regulates how core services are developed, updated, and main-
tained, including decisions on new features and changes 

- IT infrastructure ownership covers governance and responsibility for system oper-
ation, maintenance, and security 

Each of these ownership dimensions can be characterised by its degree of centralisation, 
which determines how control and decision-making authority are distributed across the plat-
form (Bakos & Katsamakas, 2008; Hein et al., 2020; Tiwana et al., 2010): 

- Centralised platforms are controlled by a single owner with full decision authority 
- Decentralised platforms are governed by peer-to-peer communities rather than by a 

single owner or consortium, where users directly participate in shaping the ecosystem 
- Consortium-based platforms distribute control among several actors who jointly 

govern the system 

Governance Model 
Governance defines how decisions are made and which actors are involved (Tura et al., 
2018). It encompasses decisions on whom to grant access to the platform (control rights) 
and how assets related to joint value creation and capture can be utilised (decision rights) 
(Springer et al., 2025). Control rights regulate the operative aspects of the platform owner 
regarding pricing structures and technological interface standards, while decision rights de-
fine participants’ rights to interact with the platform, provide assets, and contribute comple-
mentary offerings (Springer et al., 2025). 

 Examples from Industry 
In order to obtain real information about operator models, the platforms identified in D3.3 
were analysed with regard to their industry practices. The findings from this analysis support 
the development process of the operator model for the ReMuNet platform, which should be 
based on best practices and common patterns in the industry. The sources of the following 
tables are provided in Annex 3. 

Table 3 depicts the used categories and the types used for the analysis. The possible con-
figurations build on the developed SROMC. 
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Table 3: Digital platform configuration matrix 

Market sides  One-sided  Two-sided  Multi-sided   - 

Participation  B2C  B2B  P2P  C2C  

Affiliation  Registration  Non-transaction  Subscription  Investment  

Offering orientation  Product-oriented  Result-oriented  User-oriented   - 

Transaction  Product  Services  Information or data  - 

Actor Roles   - - -  - 

Data Ownership Centralised  Decentralised  Consortium-based   - 

Service Ownership  Centralised  Decentralised  Consortium-based   - 

IT Infrastructure Ownership Centralised  Decentralised  Consortium-based   - 

Table 4 depicts the result form the industry analysis with regards to operating dimension of 
the operator model. 

Table 4: Operating model classification of industry examples 
Digital 
Plattform 

Market 
sides 

Participa-
tion Affiliation 

Offering 
orientation 

FEDeRATED  Multi-sided  B2B  Registration  Result-oriented/ User-ori-
ented  

Clusters 2.0  Multi-sided  B2B  Registration  Result-oriented/ User-ori-
ented  

SETO  Two-sided  B2B  Registration  Result-oriented  

Transporeon   Multi-sided  B2B  Registration/ Sub-
scription  User-oriented  

Uber Freight  Two-sided  B2B  Registration  Result-oriented/ User-ori-
ented  

Convoy  Two-sided  B2B  Registration  Result-oriented  

Flexport  Multi-sided  B2B  Registration  Result-oriented  

Loadsmart  Multi-sided  B2B  Registration/ Sub-
scription  Result-oriented  

Sennder  Two-sided  B2B  Registration  Result-oriented/ User-ori-
ented  

DSV A/S  Multi-sided  B2B  Registration  Result-oriented  
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Amazon Fulfillment Net-
work  Multi-sided  B2B/ B2C  Registration  User-oriented  

Shopify Fulfillment Net-
work  Multi-sided  B2B/ B2C  Registration/ Sub-

scription  User-oriented  

TradeLens  Multi-sided  B2B  Registration  User-oriented  

Shippeo  Multi-sided  B2B  Registration/ Sub-
scription  User-oriented  

Table 5 depicts the results from the industry analysis with regards to transaction types and 
actor roles as a zoom in to the operating dimension.  

Table 5: Transaction pattern and actor roles of industry examples 
Digital 
Plattform 

Transac-
tion Actor Roles 

FEDeRATED  Infor-
mation  

identity provider, broker or service registry, monitor manager or clearing 
house, index manager, software tools & service provider 

public authorities, logistic chain operators, external parties involved, any 
actors within EU member states 

Clusters 2.0  
Services/ 
Infor-
mation  

shippers, orchestrator, cluster manager, drivers, LSPs, terminal operators, 
railway operators, value added service providers, PTN Manager 

SETO  Infor-
mation  

stakeholder networks, advisory boards, industry, policy-makers, govern-
mental authorities, and the public 

transportation and logistics operator, economic operators, civil society or-
ganisations, infrastructure managers, public authorities. 

Transporeon   
Services/ 
Infor-
mation  

No information 

Uber Freight  Services dispatcher, driver, driver-dispatcher 

Convoy  Services No information 

Flexport  
Services/ 
Infor-
mation  

No information 

Loadsmart  Services 
shippers / shipper solutions, carriers / carrier solutions 

carrier guide und carrier loadboard 

Sennder  
Services/ 
Infor-
mation  

shippers and freight forwarders 

DSV A/S  Services No information 
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Amazon Fulfill-
ment Network  Services 

Amazon fulfillment, Amazon warehousing and distribution, brand analytics, 
buyer communication, buyer solicitation, direct-to-consumer shipping, fi-
nance and accounting, inventory and order tracking, notifications in seller 
central, payment initiation service provider, pricing role, product listing, 
professional services, selling partner insights, tax invoicing, tax remittance 

Shopify Fulfill-
ment Network  Services No information 

TradeLens  Infor-
mation No information 

Shippeo  Infor-
mation  carrier, shipper, customer 

Table 6 depicts the results from the analysis of the ownership dimension of the ReMuNet 
Operator Model. 

Table 6: Ownership model classification of industry examples 
Digital 
Platform 

Data Services 
IT 
Infrastructure 

FEDeRATED  Decentralised  Consortium-based  Consortium-based  

Clusters 2.0  Centralised  Consortium-based  Consortium-based  

SETO  Centralised  Consortium-based  Consortium-based  

Transporeon   Centralised  Centralised  Centralised  

Uber Freight  Centralised  Centralised  Centralised  

Convoy  Centralised  Centralised  Centralised  

Flexport  Centralised  Centralised  Centralised  

Loadsmart  Centralised  Centralised  Centralised  

Sennder  Centralised  Centralised  Centralised  

DSV A/S  Centralised  Centralised  Centralised  

Amazon Fulfillment 
Network  Centralised  Centralised  Centralised  

Shopify Fulfillment Net-
work  

Centralised/ Consortium-
based  

Centralised/ Consor-
tium-based  

Centralised/ Consor-
tium-based  

TradeLens  Decentralised  Consortium-based  Consortium-based  

Shippeo  Centralised  Centralised  Centralised  

Most of the systems considered operate as multi-sided markets that connect several groups 
of participants. A typical combination includes shippers, carriers, freight forwarders, and 
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warehouse operators. A smaller number, including Uber Freight, Convoy, Sennder and 
SETO, on the other hand, feature a two-sided market model that focuses on mediation be-
tween shippers and transport service providers.  

A key distinguishing feature lies in the ownership and governance structures. Most commer-
cial platforms are highly centralised. Which results in data, services and IT infrastructure 
being completely controlled by the platform operator. Consortium or federated models, such 
as TradeLens, FEDeRATED or Clusters 2.0, on the other hand, feature shared governance, 
with data storage and service operations distributed among several partners. Hybrid struc-
tures such as the Shopify Fulfillment Network combine centralised platform control with 
semi-autonomous fulfilment partners and are therefore an exception. 

Almost all platforms are based on a registration model in which participants access the eco-
system via digital means. Only in individual cases such as Loadsmart, Transporeon or 
Shopify Fulfillment Network is this supplemented by subscription components based on 
Software-as-a-Service (SaaS) licences or premium features. 

The analysis of the platforms examined shows that current operator models in the field of 
digital logistics and data platforms can be classified into clearly recognisable structures. 
Consistent patterns can be identified, particularly with regard to market sides, participation, 
affiliation, orientation of the service offering and ownership structures with regards to data, 
services and IT infrastructure. 

2.3 Scaling Strategies for Digital Platforms 
In general, user value increases as more people of a network use a product or service 
(Große Holtforth et al., 2020; Katz & Shapiro, 1985). In contrast to traditional business mod-
els, platforms must simultaneously attract multiple market sides to enable value creating 
interactions. Achieving a critical mass of users is essential, as it activates positive network 
effects that lead to self-reinforcing growth (Büge & Ozcan, 2021; Große Holtforth et al., 2020; 
Steur, 2022; Wortmann et al., 2022). This interdependence, often referred to as the 
“chicken-and-egg problem”, requires platforms to determine which user group to prioritise 
first (Ruutu et al., 2017; Steur, 2022). 

To address these challenges, different scaling strategies can be employed (Große Holtforth 
et al., 2020; Steur, 2022; Wortmann et al., 2022) (table 7). 

 

 

 

 

 

 

 

 

 



D3.4 :  ReMuNet  Opera tor  Model  and i ts  coherent  Business Model ,  30/11/2025 
 
 

 Page  27 

 

Table 7: Scaling strategies for digital platforms 
Cate-
gory Strategy Description 

Unilateral strategies Target one market side initially and expand later as network effects 
emerge 

 

Supply-side focus Attracting key providers who bring their customers to the platform 
Complementor 
strategy 

Engaging one market side first, such as developers or partners, before 
opening to others 

Self-supply strat-
egy Simulating initial supply and demand internally to demonstrate value 

Multilateral strategies Engage multiple user groups simultaneously to accelerate adoption 

 

Expansion strategy Gradual integration of user groups through organic growth and referrals 

Impulse strategy Intensive marketing campaigns and media promotion to trigger rapid 
growth 

Niche market strat-
egy Starting within a specific sector or region before broadening the scope 

Hybrid strategies Combine both approaches to enhance flexibility and speed of scaling 

 
Incentive strategy Offering financial or non-financial incentives to motivate early user partic-

ipation 

Piggyback strategy Partnering with existing platforms to leverage their user base and 
strengthen network effects 

Other  

 

Internationalisation Expanding platform operations into new geographic markets. 

Fulfilment Offering operational capacities to third parties when own resources are 
underused. 

Price Leadership Competing primarily through lower prices to gain market share. 
Excellence Leader-
ship Focusing on superior user experience, service quality, and innovation. 

Büge and Ozcan (2021) argue that digital platforms should adapt their scaling strategies to 
the regulatory environment rather than pursuing growth at any cost. While fast scaling helps 
activate network, data, and capital loops in low-risk settings, it can backfire in highly regu-
lated or uncertain markets. Slow scaling works by gradually expanding a platform through 
careful risk management, regulatory alignment and trust building to ensure sustainable 
growth in complex or high-risk environments (Büge & Ozcan, 2021). 

 System Dynamics of digital Platform Scaling 
Strategies 

System dynamics (SD), originally introduced by Forrester (1965) under the term ‘industrial 
dynamics’, provides a framework for visualising and describing complex systemic relation-
ships in a clear and structured form (Forrester, 1965; Rosner & Pongratz, 2020; Schallmo 
et al., 2024). It employs graphical modelling elements and logical parameters to analyse and 
simulate how systems behave and evolve over time (Ruutu et al., 2017; Schallmo et al., 
2024).  

In the context of digital platforms, SD enables the analysis of different approaches and strat-
egies for the further development and scaling of platform ecosystems (Ruutu et al., 2017). 
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By examining the interrelationships of platform participants, revenue, and platform develop-
ment among other things, SD uses reinforcing and balancing feedback-loops to analyse 
effects of different strategies and scenarios on the system elements (Anderson et al., 2023; 
Ruutu et al., 2017). 

To use SD for analysing purposes, a model of the system under investigation needs to be 
developed (Schallmo et al., 2024). The model needs to be able to represent a status-quo 
and an advanced status to investigate what effect a change has on the system (Schallmo et 
al., 2024). The model is then enriched with values and parameters to characterise the inter-
relationship among the system’s elements (Schallmo et al., 2024). Feedback-loops visualise 
whether a system change has a positive or a negative impact on the system behaviour 
(Schallmo et al., 2024). 
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 Research Design and Data Collection 
The goal of this Deliverable is to develop the ReMuNet operator model and its coherent 
business model. With the business and operator model canvases described in chapter 2.1.4 
and 2.2, this chapter lines out how the models are sequentially developed following the De-
sign Science Research (DSR) approach by Peffers et al. (2007). 

3.1 Overarching Methodology 
The overarching methodology is based on the DSR methodology by Peffers et al. (2007). 
DSR consists of six sequential steps with iterations (Peffers et al., 2007): 

Table 8: DSR approach (based on Peffers et al., 2007) 
Phase Description ReMuNet 

Problem identi-
fication and 
motivation 

Understanding the underlying problem lays 
the foundation for the solution, which aims 
to address the identified issue. Addition-
ally, relevance of the research topic in-
creases with a concise problem statement 
and motivation to improve the current 
state. 

Disruptions cause economic damage in 
the logistics industry. A digital platform in-
creases resilience and efficiency of the 
multimodal freight transport ecosystem. 

Define the ob-
jectives for a 
solution 

Based on the problem statement, the 
quantitative or qualitive goals of the solu-
tion are defined. The goals should fit the 
right scope of aspects that the solution en-
compasses. 

The architecture of the digital platform has 
already been described in D3.3. 

This deliverable aims to introduce the plat-
form operator and its coherent business 
model. 

Design and 
development 

Following the defined objectives, the solu-
tion is designed and subsequently devel-
oped ranging from programmes to con-
cepts. 

The design will be based on adapted 
standard frameworks described in chap-
ters 2.1 and 2.2. 

The development of the ReMuNet busi-
ness and operator model will be described 
in the following chapters. 

Demonstration 

A proof-of-concept checks whether the de-
veloped solution achieves its defined ob-
jectives. This confirms that the designed 
attributes are valid in the described con-
text. 

The result of this deliverable is a visualisa-
tion of the operator model and its coherent 
business model. 

The proof-of-concept in the two focus corri-
dors North Sea-Baltic and Rhine-Danube 
will be part of a later stage of the project. 

Evaluation 

The developed solution is examined for 
how well it solves the defined problem. 
This evaluation checks whether the solu-
tion design must be adjusted or if it is suffi-
cient for achieving all its defined objec-
tives. 

The evaluation of business and operator 
model will be part of a later stage of the 
project. 
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Communica-
tion 

Finally, all outcomes of this process, their 
innovation, performance and usefulness 
are communicated to all relevant stake-
holders. 

The process of problem identification, de-
sign and development is described and 
published in this deliverable. 

The concluding phases will be part of a 
later stage of the project. 

3.2 Business Model Development 
As described in chapter 2.1.4,the outlining structure for the platform business model is based 
on frameworks proposed by Allweins et al. (2021), Gassmann et al. (2014), Lüdeke-Freund 
et al. (2024) and Osterwalder et al. (2005). A literature review put a dedicated focus on 
sustainability to take ecological, economic and social aspects into account.  

3.3 Operator Model Development 
As described in chapter 2.2.2,the operator model is theoretically based on Wortmann et al. 
(2022) as a combination of the operating model, the ownership model and governance as-
pects of a digital platform. The outlining structure results from desk research and its contents 
are enriched by an analysis of operator model aspects of digital platforms used in the indus-
try. 

3.4 Self-completion Questionnaire 
For the configuration and in-depth content of the outlining structures of the business and the 
operator model, a self-completion questionnaire was conducted. Questions and contents of 
the questionnaire were developed iteratively in an internal workshop, following the devel-
oped structures and based on the requirements identified in D3.2. The survey used free text 
and single-choice questions. It was conducted using Microsoft Forms internally by the 
ReMuNet project research consortium, as the project partners have both extensive expertise 
in the industry and in-depth knowledge of the project content. The questionnaire was open 
for responses for three weeks and gathered nine responses. 

After completion, the results were thematically analysed according to the developed struc-
tures for the business and operator model. Different configurations were considered, favour-
ing the most suitable in accordance with the project outline. Harmonising and conflicting 
aspects are discussed and evaluated in chapter 6. 

The final business and operator model were sent to the consortium for validation purposes. 
Additionally, a 60-minute semi-structured interview with the platform developer was con-
ducted to verify central aspects of the governance structure of the platform. This ensures 
alignment between theory and practical development of the digital platform. 

3.5 Expert interview 
To validate the ReMuNet business and operator model, a semi-structured interview was 
conducted with an industry expert for digital logistics platforms. Based on the answers from 
the questionnaire and the derived models, interview questions were developed. An interview 
guide is provided in Annex 2. 
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The interview was conducted over a time period of one hour. Before the interview started, 
the interviewee was informed about the intent and the way their answers were processed 
as part of the research results. Furthermore, the interviewee was informed about the record-
ing of the interview, and his/her consent was obtained. The recording was done via the 
Microsoft Teams transcription mode. The transcript was then refined and corrected by the 
interviewers to enhance understanding. The transcript was thematically analysed, and its 
results were integrated into the conceptualisation of the business and operator model. 
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 Survey Results 
In the following, the results from the consortium-intern survey are presented. Nine partners 
from eight institutions participated. The first part of the chapter focuses on the business 
model and the second part on the operator model, both being theoretically introduced in 
chapters 2.1.4 and 2.2.2. This part concludes with survey results on the performance meas-
urement affecting both business and operator model. The questions of the survey took de-
signing aspects, restrictions and interrelationships into account (Appendix 1). 

Each subchapter presents summarised aspects of each framework dimension in tabular 
form representing various scenarios for the business model and the operator model. This 
may include contradictory characteristics. Those will be discussed and evaluated in chapters 
5 and 6 with regard to the interests and requirements of key stakeholders as identified in 
D3.2 resulting in strategic design recommendations. 

4.1 Business Model 
The ReMuNet business model represents the “underlying logic and structure through which 
a digital platform creates, delivers, captures, and shares value within its ecosystem in ways 
that maintain and enhance economic, social, and environmental well-being for all stakehold-
ers over time” (chapter 2.1.1). The survey results for the business model are structured 
below according to the model’s dimensions as proposed in chapter 2.1.4. 

 Value Proposition 
A value proposition defines the benefits that a business offers its customers and explains 
how it is better than alternatives (chapter 2.1). The survey results describe ReMuNet’s value 
proposition as follows: ReMuNet creates value by integrating and optimising the transporta-
tion of goods across multiple modes of transport. As a digital platform, it connects key stake-
holders of the multimodal freight transport ecosystem and allows improving the efficiency, 
sustainability, and resilience by providing real-time data and intelligent rerouting options for 
faster disruption management. Through advanced analytics and routing algorithms, users 
can reduce costs, time losses, and resource consumption while improving operational effi-
ciency and tracking CO₂ emissions. The platform fosters collaboration and shared value 
creation within the transport ecosystem, supports seamless integration with existing man-
agement systems via APIs, and ensures ease of use, secure data handling, and transparent 
governance (table 9). 
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Table 9: Summarised survey results for the value proposition 
Value created Description 

Resilience and 
Flexibility 

ReMuNet provides rerouting options that enable the faster handling of disruptions. By 
handling disruptions faster and providing more possible routes the platform partici-
pants profit from higher resilience and flexibility. 

Transparency 
and Insight 

The platform provides real-time data to its users. This data enables platform partici-
pants to get a better understanding of the transport ecosystem.  

Efficiency and 
Optimisation 

With the value provided by the platform, participants can reduce their costs and time 
loss in case of disruptive events. Furthermore, based on real-time data users can use 
analytics to increase their overall operational efficiency. 

Sustainability and 
Responsibility 

The ReMuNet platform enables its users to track and reduce CO2 emissions. In addi-
tion, by providing an advanced routing algorithm the platform participants can reduces 
their resource consumption. 

Collaboration and 
Co-Creation 

The platform improves collaboration of transport ecosystem participants. By doing so 
the shared value creation within the ecosystem can be improved. 

Integration and 
Interoperability 

The ReMuNet platform can be integrated into transport management systems, enter-
prise resources planning systems and supply chain management systems via appli-
cation programming interfaces (API). This enables easy integration into existing sys-
tems without the need to change legacy systems. 

Accessibility and 
Empowerment 

The platform can be easily integrated into existing systems. Furthermore, the platform 
itself is easy to use and understand.  

Knowledge and 
Learning 

The ReMuNet platform enables the participants to continuously improve their opera-
tions as well as knowledge sharing between participants. 

Trust and Secu-
rity 

The platform has public and reliable governance and ownerships structures. Further-
more, it has secure data handling practices.  

Interaction can be facilitated by providing a secure and user-friendly digital platform that 
supports transparent communication, collaboration, and data exchange. ReMuNet needs to 
enable stakeholders to send updates on routes and journeys, share information selectively, 
and collaborate through standardised interfaces that connect with different transport man-
agement systems (TMS). The facilitation of interaction between the platform participants 
aids the later discussed scaling strategies for the digital ReMuNet platform. 

 Value Creation 
The value chain includes all services, resources and partners the platform needs to create 
value for its participants (chapter 2.1). Additionally, ReMuNet aims to recognise activities 
and patterns to promote sustainability in its business model. 

Services 
The survey results propose multiple services to be offered. ReMuNet should integrate sev-
eral modules to improve efficiency and collaboration in multimodal transport. Its disruption 
module should detect disruptions and alerts users, while an advanced routing algorithm 
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generates alternative routes based on traffic, emissions, and operational data such as ca-
pacity and capability. Users may filter and book routes via a dedicated booking module and 
communicate via an integrated interface to improve coordination. The platform should offer 
API and web access for seamless integration of external services, support analytics for op-
erational forecasting and performance evaluation, and enable emission tracking and 
knowledge sharing (table 10).  

Table 10: Summarised survey results for the services offered by ReMuNet 
Service Description 

Disruption 
Management 

The platform utilises a disruption module which detects disruptions. The platform partici-
pants are then informed via an alert about the disruption. 

Routing 
The ReMuNet platform uses a routing algorithm which incorporates traffic data, disrup-
tions emissions data as well as operational plans from platform participants to generate 
new alternative routes. 

Booking To book the routes ReMuNet provides a booking module in which the route can be fil-
tered and booked. 

Communica-
tion Interface 

A communication interface that enables platform participants to communicate with each 
other. This improves coordination between users. 

External ac-
cess 

The ReMuNet platform can be integrated via APIs. Additionally, the platform can be ac-
cessed externally via a website. 

Analytics 

The Analytics module enables the platform participants to analyse their routing plans 
and predict future operational aspects. Furthermore, the usage of alternative routes pro-
vided by the routing algorithm can be analysed regarding their impact on the users’ op-
erations. 

Knowledge ReMuNet enables knowledge sharing between platform participants. 

Sustainability 
Monitoring The platform enables the users to track the emissions of their operations and routes. 

Onboarding New platform participants can easily be onboarded and integrate the ReMuNet platform 
into their operations. 

Resources 
The survey results insist, that the ReMuNet platform relies on diverse data inputs and a 
robust IT infrastructure with high data security to function effectively. It requires advanced 
multimodal routing algorithms, real-time monitoring, and analysis tools to deliver value. In 
addition, highly skilled personnel in the areas of big data, AI, software architecture, and 
system integration are essential for its further development and operation, supported by 
modular, easily upgradeable system architectures (table 11). 
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Table 11: Summarised survey results for the resources needed for value creation 
Resource Description 

Data and Connectiv-
ity 

The platform needs data to operate. This data includes traffic and infrastructure 
data, real-time data, emissions data, disruption information and capacity and rout-
ing plans. 

Infrastructure and 
Security 

The ReMuNet platform needs infrastructure to operate. IT infrastructure is the 
core infrastructure needed. In addition, the data security has to be ensured. 

Intelligence and Al-
gorithms 

The ReMuNet platform needs advanced algorithms incorporating route optimisa-
tion over multiple transport modes, emissions and disruptions. 

Innovation and Ad-
vanced Technologies 

Advanced analytical tools and real-time monitoring are needed to provide the 
value proposition. 

Expertise 
Highly skilled personal in areas like big-data, artificial intelligence, Software archi-
tects, Integrations specialists are need for operating and implementing the 
ReMuNet platform. 

Efficiency and Sus-
tainability 

ReMuNet needs to deploy modular systems that can be easily upgraded and 
maintained. 

Partners 
ReMuNet partners should be diverse and complementary, representing the entire multi-
modal transport ecosystem to meet all participants' needs. They must be open to data shar-
ing and collaboration in order to improve platform functionality, supported by clear rules on 
data integrity and governance frameworks that promote trust. Partners should contribute 
technological expertise in areas such as routing, IT infrastructure, and implementation, while 
also being strongly committed to sustainability, reliability, and the long-term success of the 
platform. Transparent governance agreements ensure fair participation and mutual trust be-
tween all stakeholders (table 12). 

Table 12: Summarised survey results for the partners needed for ReMuNet 
Partner characteristics Description 

Diverse and Complemen-
tary 

The different partners of the ReMuNet platform should be divers and comple-
mentary. They should cover all aspects of the multimodal transport ecosys-
tem to enable the platform to cover the needs of all participants. 

Openness and Collabora-
tion 

The partners of the ReMuNet platform should be open to share their data. 
Furthermore, they should be willing to work together to improve the platforms 
capabilities. 

Trust and Data Integrity Clear data integrity rules and governance frameworks enable partners to trust 
each other with their data. 

Innovation and Techno-
logical Capability 

Partners technological knowledge and capabilities for the platform. This can 
include routing algorithms, IT infrastructure or implementing capabilities. 

Sustainability and Re-
sponsibility 

Partners of the ReMuNet platform should be sustainable and responsible or 
have the goal to improve their sustainability. 
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Reliability and Commit-
ment 

The partners of the ReMuNet platform should be reliable and committed to 
the platform’s success. 

Governance and Align-
ment 

Clear governance agreements between the platform and its partners and the 
partners themselves ensure trust and fair participation. 

Sustainable Design Themes 
As the survey results show, ReMuNet should address sustainability by using digital technol-
ogies to optimise resource use, minimise environmental impact and promote environmen-
tally friendly practices in multimodal transport. Through real-time data analysis and optimi-
sation algorithms, it may reduce inefficiencies such as empty runs and unnecessary fuel 
consumption, thereby directly reducing emissions. The platform should also promote collab-
oration between stakeholders to jointly introduce sustainable technologies and practices (ta-
ble 13). In addition, improved transparency and reporting enable carbon tracking and in-
formed decision-making, supporting a broader shift towards greater environmental respon-
sibility in the transport industry (D1.1). 

Table 13: Summarised survey results for the sustainable design themes 
Sustainability  
aspect 

Description 

Efficiency and Decar-
bonisation 

The ReMuNet platform increases efficiency in the multimodal transport ecosys-
tem. Therefore, resource consumption and emissions are reduced. 

Circularity and Re-
source Efficiency 

Through the reuse of assets and the sharing of infrastructure resources can be 
used more efficiently. 

Transparency and 
Accountability Through the usage of real-time data emissions becomes transparent. 

Collaboration and 
Shared Value 

The cooperation between platform participants leads to cost reductions and long-
term value creation for all users. 

Fairness ReMuNet promotes equality among its participants including small actors in the 
multimodal transport ecosystem. 

Resilience and Long-
Term Viability The ReMuNet platform combines resilience and long-term financial viability 

 Platform Participants 
Digital platforms create value by enabling the interchange of information, services and pro-
ducts among the platform participants. Needs and requirements formulated by users define 
the characteristics of the services offered and the resources and partners need to realise 
the proposed value. The definition of the right customer segments and enabling actors de-
termines the success of the platform and enable positive network effects fostering scaling 
effects. 
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Customer Segments 
As described in D3.3 and supported by the survey, ReMuNet’s key stakeholders include 
operational actors such as carriers, freight forwarders, logistics service providers, and mul-
timodal transport operators; infrastructure-related entities like terminals, infrastructure own-
ers, and IT service providers; and public actors including regulators, research institutions, 
and public authorities that support and oversee the multimodal transport ecosystem (table 
14). 

Future customer segments can be integrated by expanding ReMuNet's scope to neighbour-
ing sectors such as sustainability, technology and logistics services. Partnerships with play-
ers in the fields of research, energy, and finance can promote innovation and data-driven 
value creation while expanding collaboration across the entire transport and supply chain 
ecosystem. Potential additions include humanitarian organisations and disaster response 
actors that could leverage ReMuNet’s disruption management capabilities. 

Table 14: Summarised survey results for the customer segments of ReMuNet 
Customer seg-
ment Description 

Operators and 
Orchestrators 

Actors that operate within the multimodal transport ecosystem. These include carriers, 
freight forwarder, logistics service providers, multimodal transport operators. 

Enablers and In-
tegrators 

Entities that act as nodes or provide infrastructure within the multimodal transport eco-
system, e. g. Terminals, Infrastructure providers or IT-Service providers. 

Regulators and 
Facilitators Public actors like regulators, research institutes or public authorities. 

Enabler 
Unlike strategic partners, which provide data and platform services, enablers offer infrastruc-
ture or third-party services that realise the transport operations made possible by the digital 
platform. 

The enabling actors of the ReMuNet digital platform should include providers of physical 
transport infrastructure, IT, and cloud service providers, public authorities and regulators, 
standardisation and certification bodies, knowledge contributors for innovation, collaboration 
facilitators, and performance analysts who certify the platform (table 15).  

Table 15: Summarised survey results for the enablers of the ReMuNet platform 
Enabler Description 

Infrastructure and op-
erations 

Actors that provide the physical infrastructure for the transport operations as well 
as entities that operate within the multimodal transport ecosystem 

Technology and Inte-
gration 

Actors that enable the ReMuNet platform to operate and provide the value propo-
sition, e.g. IT-service provider, cloud operators or system integrators. 

Governance and 
Regulation Public authorities and regulatory bodies that enable the ReMuNet platform. 
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Standardisation and 
Certification 

Entities that standardise regulations and communication formats as well as certifi-
cation entities that certify specific aspects like sustainability. 

Knowledge and Inno-
vation 

Actors that provide their knowledge about the multimodal transport ecosystem 
and therefore help the platform to continuously innovate. 

Collaboration and 
Mediation Entities that foster collaboration and can mediate if differences occur. 

Credibility and Sus-
tainability 

Entities that provide credible analyses about the platforms performance and are 
able to certify it. 

 Value Capture 
Cost structure 
The survey results describe ReMuNet's cost structure including expenses for the develop-
ment, maintenance, and continuous improvement of the platform, as well as for the acquisi-
tion of infrastructure and operating costs (table 16). Additional expenses may arise from 
compliance with legal regulations, risk management, and ensuring the reliability of the plat-
form. The platform may also incur costs for innovation, the development of new services, 
stakeholder engagement, marketing, customer acquisition, and scaling measures, as well 
as for maintaining its strategic focus on its overall objectives. Despite striving for a non-profit 
model, these inevitable costs need to be covered in order to operate economically sustain-
able. 

Table 16: Summarised survey results for the cost structure of ReMuNet 
Cost type Description 

Development and Mainte-
nance 

Costs for developing and maintaining the platform as well as continuously 
improving it. 

Infrastructure and Opera-
tions 

The cost for acquiring/accessing the needed infrastructure and general oper-
ations. 

Compliance and Security Expenditure for being compliant with regulations such as General Data Pro-
tection Regulation. 

Risk and Resilience Cost for risk management and resilience of the platform itself like backup 
systems. 

Research and Innovation Costs for innovation and creation of new Services 

Engagement and Coordi-
nation 

Costs for including stakeholder in the platform development and improve-
ment process. 

Marketing and Growth Costs for marketing, implementation of network effects, customer acquisition 
and scaling. 

Governance and Sustain-
ability General strategic alignment costs with the overarching platform goals. 
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Revenue streams 
ReMuNet’s revenue streams may include recurring subscription fees for platform access 
and usage-based fees for specific capabilities, complemented by a freemium model where 
basic analytics are free and advanced features are monetised (table 17). Additional funding 
can come from public grants, partnerships, and direct public support. Operational revenues 
cover running costs, with surplus funds reinvested in platform improvement. Transparent 
communication of fees and funding fosters trust, while pricing is tailored to reflect the value 
created for each ecosystem participant. 

As described in chapter 2.3, monetisation can conflict with scaling strategies. On the other 
hand, the costs mentioned in the previous chapter must be covered for the platform to re-
main viable in the long term. The effects of different monetisation strategies on platform 
incentives and their scaling strategies regarding network effects are discussed in chapter 7. 

Table 17: Summarised survey results for the revenue streams of ReMuNet 
Revenue stream Description 

Subscription Fees Recurring fees on a constant timeframe to access the ReMuNet platform. Once the 
users subscribed there is no disincentive to use the platform. 

Usage-Based Fees Fees for the actual usage of the provided capabilities of the ReMuNet platform. Us-
ers have a constant disincentive to use the platform in form of payments. 

Premium Analytics 
Monetisation Basic analytics are usable for free. Advanced capabilities are monetised. 

Partnership and 
Funding 

The ReMuNet platform is funded via public grants, partnerships direct public fund-
ing 

Cost-Covering Re-
investment 

Revenue from operations is used to cover operational cost. The remaining surplus 
is used for the improvement of the ReMuNet platform. 

Shared Value Crea-
tion 

Fees need to be individually aligned with the value created by the platform for the 
ecosystem participants. 

4.2 Operator Model 
ReMuNet’s operator model defines the overall platform configuration and the governance 
and ownership of its data and IT assets. The survey covered possible configuration scenar-
ios for the operator model. Conflicting scenarios will be evaluated and discussed in chapter 
6. The survey results for the operator model are structured below according to the model’s 
dimensions as proposed in chapter 2.2.2. 

 Operation 
Network structure 
ReMuNet connects various stakeholders including transport companies, logistics service 
providers, infrastructure operators, technology partners, research institutions, and public au-
thorities and facilitates data exchange and collaboration to improve resilience (chapter 
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4.1.3). The diversity of different user groups clearly favours a multi-sided approach, as con-
firmed by the survey (table 18).  

Table 18: Summarised survey results for the network structure of the ReMuNet platform 
Network structure Survey result 

One-sided 

 

Two-sided 

Multi-sided 

No preference 

Participation 
ReMuNet's main users will be registered companies and institutional entities, not individual 
consumers, and its services, such as route optimisation, incident information, and opera-
tional coordination, will be designed to support professional collaboration and data exchange 
within the transport and logistics sector. This is supported by the survey as two thirds of the 
participants indicated ReMuNet as a B2B platform (table 19). 

Table 19: Summarised survey results for the user participation in the ReMuNet platform 
Participation Survey result 
P2P 

 

C2C 

B2C 

B2B 

No preference 

User affiliation 
A user's affiliation with a digital platform refers to the nature and intensity of their interaction 
or relationship with that platform and defines how they participate, interact and create value 
within its ecosystem (table 20). Registration users who establish an account, non-transac-
tion users who engage without financial activity, Transaction users who conduct monetary 
operations, and Investment users who allocate capital to platform-based financial products. 
The survey results clearly suggest an affiliation by regstration but are indifferent in terms of 
transaction. 

Table 20: Summarised results for the user affiliation in the ReMuNet platform 
User affiliation Survey result 
Registration 

 

Non-transaction 

Transaction 

Investment 

No preference 

11%

89%

0%

0%

11%

67%

22%

0%

0%

11%

11%

56%

33%

78%
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Actor roles 
Actor roles need to be well defined and distinguished as the actor role directly corresponds 
with the decision and access rights a user has. Furthermore, responsibilities and govern-
ance aspects are defined by the role that a user assumes. The survey results propose that 
data providers should be able to upload operational data and control access to it. Service 
users may access routing, disruption management. and analysis tools. Governance actors 
should monitor policy setting and compliance. Technology providers should be able to man-
age API integration and technical support. Researchers may use anonymised data sets (ta-
ble 21). 

Table 21: Summarised survey results for the actor roles of the ReMuNet platform  
Actor role Description 

Data Provider Actors who supply the ReMuNet platform real-time and planning data. 

Service Users Actors who consume the services provided by the ReMuNet platform. 

Platform Administra-
tors Actors who are responsible for the operation of the ReMuNet platform. 

Technology Enablers Actors who provide the technological expertise and Infrastructure. 

Analytics and Innova-
tion Partners 

Partners who provide analytical competencies and further innovate the ReMuNet 
platform 

Disruption Managers Actors responsible for monitoring the transport ecosystem regarding disruptions 
and coordinate the integration into the routing algorithm. 

Regulators and Re-
searchers 

Actors ensuring compliance or using the platform for non-profit purposes like cri-
sis area management. 

Offering orientation 
The offering orientation defines the focus of the digital platform, whether it is product-ori-
ented, result-oriented, or user-oriented. Since ReMuNet aims to optimise multimodal freight 
transport networks, the survey clearly indicates a result-oriented offering (table 22). These 
results may be route alternatives, emission tracking and calculation, or data transparency 
related to transport processes and disruption management. 

Table 22: Summarised survey results for the offering orientation of ReMuNet 
Offering Survey result 

Product 

 

Result 

User 

No preference 0%

22%

56%

22%
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 Ownership 
Data 
The survey suggests that data ownership on the ReMuNet platform should follow a consor-
tium-based model that ensures shared responsibility, transparency, and trust between 
stakeholders such as transport operators, logistics service providers, infrastructure opera-
tors, and authorities that provide operational and environmental data (table 23). In this 
model, the original data providers retain ownership of their data, while aggregated or derived 
data can be jointly managed under consortium agreements. This approach is consistent with 
the cooperative and non-profit nature of ReMuNet, promotes interoperability and avoids mo-
nopolisation. However, challenges include ensuring GDPR compliance, managing data pro-
tection and access rights, addressing legal and copyright complexities, and maintaining trust 
between the various participants. 

Centralised models would promote the consolidation of all data within the platform with the 
platform operator having full control and responsibility of the data and its management and 
use. In a decentralised model each participant would have full control over its own share of 
data. This carries the risk of data loss in case data owners leave the platform. 

Table 23: Summarised survey results for the data ownership for the ReMuNet platform 
Data ownership model Survey result 

Centralised 

 

Decentralised 

Consortium-based 

No preference 

Service 
The survey suggests that the ownership of the services on the ReMuNet platform should 
follow a consortium-based model that promotes shared responsibility, neutrality and trans-
parency among the stakeholders involved (table 24). The development and management of 
services should be undertaken by technical partners and research institutions within the 
consortium, supported by industry players, while decisions on new features and updates 
should be made by a governing board representing key stakeholders. This approach en-
sures fairness, alignment with participants' needs and collaborative innovation. However, 
challenges include coordinating the diverse interests of stakeholders, maintaining technical 
compatibility, ensuring sufficient resources, and managing consensus and timelines in a 
multi-partner environment. 

A centralised service ownership model would mean that a single organisation develops, 
manages and controls all core services, updates and decisions. This ensures clear respon-
sibilities and optimised decision-making but limits joint input and influence from stakehold-
ers. A decentralised model would involve multiple actors managing their own services. How-
ever, this approach requires close collaboration and governance to ensure technical com-
patibility, alignment with stakeholder needs and fair decision-making. 

0%

56%

11%

33%
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Table 24: Summarised survey results for the service ownership for the ReMuNet platform 
Service ownership model Survey results 

Centralised 

 

Decentralised 

Consortium-based 

No preference 

IT Infrastructure 
Ownership of the IT infrastructure within the ReMuNet platform can be centralised, decen-
tralised or consortium-based, with the consortium-based model being preferred as sug-
gested by the survey (table 25). In this model, the key stakeholders share responsibility and 
oversight, promoting transparency, trust and fair cost allocation while ensuring reliability and 
compliance. In a centralised approach, the full control would lie with a single entity, ensuring 
clear accountability and optimised processes, while in a decentralised model, responsibili-
ties would be distributed among multiple partners, increasing resilience but requiring greater 
coordination and governance. 

Table 25: Summarised survey results for the IT infrastructure ownership for the ReMuNet 
platform 

Ownership model Survey results 

Centralised 

 

Decentralised 

Consortium-based 

No preference 

Governance 
Data 
ReMuNet requires various types of data, including operational transport data, infrastructure 
and capacity data, timetables, disruption reports, environmental data and derived analyses 
(table 26). This data should be stored securely in cloud environments or on the consortium's 
servers in the EU, using standardised, machine-readable formats such as JSON, XML, CSV 
and interoperable logistics standards such as DATEX II or UN/EDIFACT. Access to the data 
should be role- and data type-dependent, with sensitive or protected information being re-
stricted, while aggregated or anonymised data can be shared more widely between author-
ised consortium members, registered users and competent authorities. 

 
 
 
 
 

11%

44%

22%

22%

22%

33%

22%

22%
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Table 26: Summarised survey results for the data governance for the ReMuNet platform 
Data governance Description 

Comprehensive Operational 
Data 

Data of the operation within the multimodal transport ecosystem provided 
by partners. 

Environmental and Regula-
tory Data 

Data of emissions and regulatory framework impacting the ReMuNet plat-
form. 

Derived Analytics and In-
sights Information derived from analytical tools.  

Standardised Data Formats Formats like JSON, XML, CSV, DATEX II and EDIFACT. 

Secure Cloud Storage Encrypted could storage based in the European Union. 

Role-Based Access Control Access rights are based on the roles of the actors. 

Data Type-Specific Permis-
sions 

Different types of data with different levels of sensitivity have different ac-
cess permissions. 

Trust and Compliance Assur-
ance Regulatory compliance and transparent communications of data handling. 

Services 
The governance of the platform services in ReMuNet includes decision-making rules, ser-
vice quality standards, approval processes for updates, compliance, security, and mecha-
nisms for transparency, conflict resolution, and alignment with user needs to ensure bal-
anced oversight and consistent platform performance (table 27). 

Table 27: Summarised survey results for the service governance for the ReMuNet platform 
Service governance Description 

Consortium Governance Board The Consortium will employ a governance board overseeing the plat-
form operations. 

Platform Operator and Technical 
Committee A technical committee will develop standards for technical operations. 

Community Participation The platform stakeholders can give input for future developments. 

Decision-Making Framework There are clearly communicated rules for decisions made regarding 
services in the consortium. 

Service Quality Assurance The quality and performance of the services offered are monitored. 

Data and Security Governance There are policies for accessing and protecting data when deploying a 
service. 

Innovation and Sustainability 
Oversight 

The development and evolution of services must align with the plat-
form’s goals. 

Conflict Resolution Mechanisms There are procedures to solve disagreements between stakeholders. 
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Control Rights 
The platform operator in ReMuNet should have moderate to high powers, propose adjust-
ments to value extraction mechanisms, establish basic technical and procedural criteria for 
the admission or integration of partners, and manage the implementation of technical stand-
ards (table 28). The design, maintenance and further development of technological stand-
ards should be overseen by a technical committee or central technology partners in coop-
eration with the operator to ensure interoperability and long-term compatibility. Service and 
data management, including access rights, should be managed by a joint management 
structure involving the operator, the consortium and data providers, balancing authority, 
transparency, compliance and fairness for all parties involved. 

Table 28: Summarised survey results for the control rights for the ReMuNet platform 
Control rights Description 

Platform Operator Authority The entity within the consortium that operates the platform. 

Technical Standards Com-
mittee Team that maintains and develops standards for technical interoperability. 

Onboarding and Integration 
Guidelines 

There are guidelines for integrating the ReMuNet platform into other sys-
tems as well as onboarding new partners. 

Service and Data Govern-
ance Team Team that manages access rights to data and services. 

Roles-Based Access Con-
trol Access to data and services is based on the roles of the partners. 

Joint Governance Structure The operator, the individual teams and the consortium are integrated in a 
joint governing structure. 

Transparency and Compli-
ance 

Procedures for auditability, adherence to rules, and conflict mitigation in op-
erational decisions. 

Decision rights 
Participants in the ReMuNet platform should have transparent and flexible rights to join, 
leave or change their roles within predefined governance rules to ensure fairness and con-
tinuity (table 29). They should have a high degree of autonomy in setting the terms and 
conditions for their interactions, transactions and the presentation of content, products or 
services, as long as they comply with the platform's guidelines, technical standards and 
interoperability requirements. Decisions on fundamental technological upgrades, functional 
changes or algorithmic modifications should be made jointly by the platform operator, tech-
nical experts and the consortium's governance body, taking into account the contributions 
of stakeholders, technical assessment and the integrity of the platform in a balanced man-
ner. 
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Table 29: Summarised survey results for the decision rights for the ReMuNet platform 
Decision rights Description 

Participant Role 
Flexibility 

Rights for users to join, leave, or change roles under predefined, transparent gov-
ernance rules. 

Interaction Auton-
omy 

Degree of freedom participants have over pricing, matching, collaboration, and 
transaction terms within platform rules. 

Content & Service 
Autonomy 

Participants’ authority to create, modify, and present their own content, products, or 
services, adhering to technical standards. 

Core Technology 
Decision Authority 

Responsibility for deciding on platform-wide upgrades, feature changes, or algorith-
mic modifications; typically shared between the operator, governance board, and 
technical committees. 

Stakeholder Feed-
back Integration 

Mechanism to incorporate participant input into decision-making for features, roles, 
or policies. 

Framework Com-
pliance 

Ensures that all autonomy and rights exercised by participants respect technical, op-
erational, and regulatory standards. 

4.3 Performance measurement 
To ensure the sustainable character of both business and operator model, the performance 
of the platform and its contents must be measured and evaluated in accordance with sus-
tainable principles. Key Performance Indicators (KPIs) that follow the SMART principle 
should be used for this purpose. KPIs are SMART if they are specific, measurable, achiev-
able, relevant, and time bound (Doran, 1981). 

Key environmental indicators include CO₂ emissions per transport unit, energy consump-
tion, use of renewable energy, modal shift rate, and waste reduction, promoting greener 
operations. Economic KPIs focus on cost savings, transport capacity utilization, network ef-
ficiency, platform adoption, and Return on Invest (ROI), supporting long-term financial via-
bility. Social indicators cover stakeholder satisfaction, job quality, inclusiveness, equitable 
access, training, and community connectivity, fostering a responsible and resilient ecosys-
tem. 

Additionally, performance measurement for resilience should cover at least the time needed 
to recover and the impact a disruptive event causes to evaluate the effectiveness of mitigat-
ing strategies enabled by the ReMuNet platform. This addresses the objectives and charac-
teristics of resilience as described in D1.1. 

These KPIs should be measured using automated platform data, partner reports, IoT sen-
sors, surveys and standardised reporting frameworks, and evaluated quarterly in terms of 
operational metrics and annually in terms of strategic sustainability and impact assessments 
to ensure continuous alignment with sustainable business practices. 
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 ReMuNet’s sustainable Business Model 
“ReMuNet aims to be a digital, AI-powered, open und collaborative platform that strengthens 
the sustainability, efficiency and resilience of multimodal European freight transport net-
works against disruptive events” (Dicks et al., 2025). Building on this core value proposition, 
ReMuNet’s business model describes all components necessary to realise the value crea-
tion and delivery within the digital platform ecosystem as described in D3.3. 

The business model was developed using the SRBMC as described in chapter 2.1.4. Its 
contents are derived from the consortium intern survey (chapter 3.4) and enriched by in-
sights from an expert interview with a platform developer (chapter 3.5). 

In the following the survey results presented in chapter 4.1 will be discussed and strategic 
recommendations for the ReMuNet business model will be derived. Figure 3 depicts the final 
business model, which will be described according to the dimensions in the following sub-
chapters. 

 
Figure 3: Sustainable ReMuNet business model 

5.1 Value Proposition 
The current logistics ecosystem lacks cooperation and effective disruption management due 
to insufficient system interoperability, low data quality, and limiting regulatory factors (D3.2). 
This results in economic losses and ecological harm due to empty runs and transport delays. 

The overarching goal of the ReMuNet project is to improve the efficiency, resilience, and 
sustainability of the European multimodal freight transport ecosystem to address these 
shortcomings. The value proposed by its digital platform aids this ambition by enabling in-
formation transparency and availability, system integration and interoperability, and stake-
holder collaboration and value co-creation. 
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Standards to describe the multimodal transport network foster data quality and information 
completeness by industry guidelines on contents and formats. A common understanding 
improves the exchange of information especially in the case of a disruptive event which 
leads to faster disruption handling and more flexible routing alternatives. Additionally, stand-
ards improve the interoperability of systems and workflows leading to higher overall opera-
tional efficiency. 

With standards in place, routing algorithms improve transport orchestration integrating all 
modes of transport. The capabilities of the algorithms will be described in detail in the cor-
responding resources section in chapter 5.2. 

The value proposed will be realised and delivered through a digital platform. The platform 
forms the centrepiece of collaboration and communication. It enables the exchange of infor-
mation based on defined standards and integrates all stakeholders of the freight transport 
ecosystem. It serves as a hub for transport orchestration, capacity allocation, and disruption 
management. Its uniqueness lies in its cross-operator data integration as a neutral public 
solution via a single point of access. Furthermore, the aim of overall network optimisation, 
taking into account sustainability and resilience, represents a novelty. 

5.2 Value Creation 
To create value services are offered enabling the interaction of platform participants. Ser-
vices and resources both need to be supported by strategic partners within the platform 
network. Additionally, sustainable activities and aspects are considered to meet the over-
arching goal of improving sustainability on a network level. 

 Services 
Routing algorithms determine the optimal route based on influencing factors such as traffic, 
disrupted infrastructure segments, and available capacity allowing network optimisation, re-
allocation of assets and rerouting of transports. The algorithms offer multiple routing options 
filterable by costs, emissions, duration, and modes of transport. Route planning considers 
multimodal options on roads, railways, inland waterways and short sea shipping routes, as 
well as synchromodal relay transport by truck. All information and communication will be 
managed by the digital platform connecting all partners involved especially in cases of dis-
ruptions using alerts and updates.  

Possible extensions in the future may be the use of artificial intelligence models to foster 
learning and prediction of disruption and allow optimisation of the whole freight transport 
network. Other possible scaling opportunities will be covered in chapter 7. 

 Resources 
Resources needed to provide the described service can generally be categorised in data, 
IT infrastructure and intangibles. Data and information needed to calculate route alternatives 
are described in D2.2 and encompass: 

- available vehicles and trailers  
- vehicle parameters 
- time restrictions 
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- possible depots 
- transport exchange nodes 
- timetables  
- connections 
- transfer duration and cost 

Details on information and data needed for handover protocols especially for the realisation 
of synchromodal relay transport are described in D3.6. Additional data especially for disrup-
tion management relate to traffic, weather, infrastructure capacity and condition, and real-
time asset tracking. Also, the algorithms and future reinforcement learning models are part 
of the IT resources. Necessary IT infrastructure encompasses servers to store databases 
and the IT components relevant to the digital platform. Intangible assets describe expertise 
and knowledge on the functionalities and methods of the platform critical for future develop-
ment and extension. Also, the data governance model and network and industry knowledge 
form vital intangible assets for the success of the platform. Future expansion may include 
certificates for several aspects such as IT security. 

 Partners 
Strategic partners within the platform ecosystem provide necessary data and expertise in 
the development of the platform architecture and its services. Partners should combine the 
following characteristics: trust and data Integrity, reliability, commitment, and industry 
knowledge. The digital platform requires four types of partners to operate: the integrator 
provides the web portal as an access point to the platform, partners responsible for backend 
functions, particularly with regard to routing and optimisation, process governance experts 
who ensure compliance with and further development of industry and platform standards 
and procedures, and data providers who supply the critical mass of input data required for 
the basic operation of the platform. 

Central partners of ReMuNet regarding the platform conceptualization and development are 
PTV Planung Transport Verkehr GmbH, 4PL Intermodal GmbH, MANSIO GmbH, Vediafi 
Oy, Fraunhofer Austria Research GmbH, and FIR an der RWTH Aachen. Responsibilities 
and decision and access rights are part of the data governance within the operator model 
(chapter 6.2). 

 Sustainable Design Themes 
The consideration of sustainable design themes ensures not only alignment with ReMuNet’s 
overarching goal of improving the sustainability of the whole freight transport network but 
also contributing to ReMuNet’s own sustainability. The neutrality of the digital platform in 
terms of equality of all participants implements socially sustainable principles taking issues 
like the labour market situation and demographics into account. A cost-covering revenue 
model contributes to the economic sustainability of the entire platform allowing further in-
vestments for development and innovation, which are essential for continuous improvement 
of the platform and its services contributing to ecological sustainability goals like reducing 
emissions. 
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5.3 Platform Participants 
Platform participants are the customer segments and enablers of the platform and are not 
involved in operating the ReMuNet platform (see chapter 2.1.4). They form the customer 
base and include enabling actors (table 30). 

The digital platform is conceptualised as minimal viable product (MVP) for demonstration 
and validation purposes as part of work package five of the ReMuNet project. Customer 
segments are therefore divided according to whether they belong to the platform pilot's core 
customer base or whether they are considered to be expanded in terms of scaling the plat-
form in the future. The core customer base is formed by freight transport actors involved in 
the operational handling of shipments as described in D3.3. 

Platform enablers are characterised on the one hand by the fact that they are not directly 
involved in the platform business. They act as controlling body building the framework 
around the platform ecosystem and guiding the operational logistics processes with regula-
tions, directives, and proposals. This may be governmental entities, industry associations, 
or research institutions. On the other hand, enablers realise the value created by the plat-
form with their physical infrastructure, assets and operations. Terminal operators for exam-
ple enable the transshipment of containers from one mode of transport to another planned 
by the routing algorithm of the platform. This means that some actors can take on both the 
role of customer and enabler. 

Table 30: ReMuNet's platform participants 
Core customer segments Expandable customer segments Enablers 
Multimodal transport operators Manufacturers Governmental entitites 
Freight forwarders Software providers and consulting Industry associations 
Carriers Regulatory and public authorities Research institutions 

Terminal operators Non-governmental and humanitar-
ian organisations Multimodal transport operators 

Logistics service providers Research institutes Freight forwarders 
Infrastructure operators and man-
agers  Carriers 

Corridor coordinators  Terminal operators 

5.4 Value Capture 
Each business that creates value faces costs which need to be covered by revenue streams. 
These two characteristics are summarised under the dimension of value capture. 

ReMuNet faces costs arising from developing platform services, maintaining IT infrastruc-
ture, licensing fees from third-party software, and costs for compliance and IT security. Ad-
ditional cost may arise for further innovation and research as well as for marketing purposes. 

Monetisation strategies must be developed to cover these costs. Examples are a subscrip-
tion fee, usage-based fees, add-on fees, one-time fees, or hybrid models. Other possibilities 
could include sponsoring or revenue from advertising on the platform.  

Subscription fees are fixed, recurring payments granting users access to a platform’s ser-
vices, while usage-based fees charge according to the extent of service usage. Add-on fees 
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provide optional access to supplementary features, and hybrid models combine multiple 
monetisation approaches within a single pricing structure. Sponsoring involves external or-
ganisations and institutions offering financial support in return for visibility or association with 
the platform, whereas advertising revenue arises from displaying paid promotional content 
to users. 

As the monetisation strategy directly impacts the incentivation and scaling of the platform, 
this issue will be discussed in detail in chapter 7. 
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 ReMuNet’s suatainable Operator Model 
As the business model describes how ReMuNet and its digital platform does business, or 
more detailed, how it creates and delivers value to all stakeholders of the multimodal freight 
transport ecosystem, the operator model defines the technical configuration, governance, 
and ownership of the platform and its assets. 

The conducted survey covered theoretically possible scenarios, which can lead to contra-
dictory statements regarding the overarching goal and project outline of ReMuNet. These 
conflicting scenarios will be identified and discussed in the following subchapters using an 
evaluation matrix and scenario analysis. Figure 4 depicts the most suitable scenario. 

 
Figure 4: Sustainable ReMuNet opertaor model 

In the following, chapter 6.1 proposes the evaluation depicting the operator model dimen-
sions and their impact on the interest of platform participants represented by the require-
ments identified in D3.2. In subsequent subchapters each operator model dimension and its 
possible configuration scenarios will be discussed based on the survey results described in 
chapter 4.2 and insights from the expert interviews. Each subchapter concludes with strate-
gic recommendations for the design of the ReMuNet operator model. 

6.1 Evaluation Matrix 
ReMuNet’s operator model needs to consider individual interests of both platform partici-
pants and the platform operator represented by the identified requirements in D3.2. Distinct 
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platform configurations result in different platform operator model scenarios impacting the 
interests of participants in various ways. 

The following table 31 visualises the impact of the operator model dimensions on the re-
quirements representing the interests of platform participants with harvey-balls. The colour 
scheme emphasises operator model dimensions with mutually exclusive configuration op-
tions. 

Mutually inclusive configuration options imply aspects which do not contradict if multiple 
options are planned to be realised. Mutually exclusive options on the other hand contradict 
each other in some way. For example, the network configuration can only be either one-
sided or multi-sided. 

Table 31: Evaluation matrix for platform operator model scenarios 
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Operation 

Network structure ○ ○ ○ ○ ○ ● ● ● ○ ● 
Participation ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 
User affiliation ○ ◑ ● ○ ○ ● ○ ○ ○ ○ 
Actor roles ○ ◑ ● ○ ○ ◑ ○ ○ ○ ● 
Offering orientation ○ ○ ● ○ ◑ ◑ ◑ ◑ ◑ ◑ 

Ownership 
Data ○ ● ◑ ○ ○ ◑ ◑ ◑ ○ ◑ 
Services ○ ● ◑ ○ ○ ◑ ◑ ◑ ○ ◑ 
IT infrastructure ○ ● ◑ ○ ○ ◑ ◑ ◑ ○ ◑ 

Governance 

Data ○ ● ◑ ○ ○ ◑ ◑ ◑ ○ ◑ 
Services ○ ● ◑ ○ ○ ◑ ◑ ◑ ○ ◑ 
Control rights ○ ● ● ○ ○ ◑ ◑ ◑ ◑ ◑ 
Decision rights ○ ● ● ○ ○ ◑ ◑ ◑ ◑ ◑ 

○ No correlation between operator model dimension and requirement 
◑ Moderate correlation between operator model dimension and requirement 
● High correlation between operator model dimension and requirement 
■ Mutually exclusive configuration options 
■ Mutually inclusive configuration options 
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6.2 Operator Model Scenarios 
In the following, various scenarios for mutually exclusive configuration options are analysed 
with regard to the corresponding requirements depicted in table 31. This analysis leads to 
strategic recommendations for the operating model and its development for the digital 
ReMuNet platform. The mutually inclusive aspects will be described based on the insights 
from the consortium-intern survey presented in chapter 4.2 and from the expert interview. 

Network Structure 
The network structure of a digital platform determines how many different market sides are 
connected with the platform. One-sided networks allow value delivery from the platform to 
one kind of user. Respectively, a two-sided network enables the exchanged interaction 
among two different kinds of actors. 

ReMuNet aims to connect various players in the multimodal freight transport ecosystem. In 
order to achieve real-time transparency along the entire supply chain, as well as effective 
disruption management and rerouting, various network actors must be integrated into the 
platform to exchange information, capacities and other resources. A one-sided or two-sided 
network structure might not provide the necessary setup to meet these requirements. 

The results of the survey and the expert interview suggest that a multi-sided network con-
figuration should be established for the digital platform to integrate various stakeholders to 
cover the whole spectrum from small businesses to key industry players of different roles. 
This requires clearly defined processes and responsibilities among the various platform par-
ticipants.  

Participation 
The different scenarios of user participation imply different requirements for how the 
ReMuNet platform would need to be structured.  

A consumer-oriented form of participation, such as B2C and C2C would require integration 
and interaction with end-consumers. ReMuNet focuses on digital services for multimodal 
transport actors as registered companies and institutional entities. Thus, the market sides 
connected by the platform are dominated by businesses contradict the principles of B2C 
and C2C platforms. The integration of end-consumers might be a possible extension of 
ReMuNet’s value proposition in future scaling efforts. 

P2P participation would involve direct user to user interaction, which will be not possible with 
the developed platform pilot. This might be included in the future as part of scaling initiatives. 

The B2B model of participation is the only configuration that fits the platform’s intended pur-
pose, a conclusion reinforced by survey findings and expert interviews. 

User affiliation 
The user affiliation is generally discussed in the platform architecture in D3.3. Users of the 
ReMuNet platform will be able to use basic features through a publicly available and open 
website. For using advanced services and functionalities, a registration is required. 
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If a service requires an affiliation by transaction or not is determined by the fact, if the service 
is monetised or not and if it requires input data of the resources or not. This distinction de-
fines the deeper cost and revenue structure of the platform. As described in chapter 2.3, the 
operator model should initially focus on scaling possibilities and at a later stage on moneti-
sation strategies. 

User affiliation by investment will not be part of the initial platform pilot but might form a 
possibility for scaling the platform and acquire monetary resources in the future. 

Actor Roles 
Actor roles were described in the platform architecture of D3.3 and confirmed by the expert 
interview. ReMuNet recognises three general types of actor roles within its platform: 

- A neutral community manager 
- Suppliers of services and data 
- Customers using the services and data, which might be distinguished in providing 

and receiving entities 

Further actor role scenarios might be developed as part of scaling strategies. Since they 
have only minor impact on the requirements on the platform, they will not be further dis-
cussed. As part of the platform governance, rights and responsibilities affecting the actor 
roles will be discussed in the governance section. 

Offering orientation 
The different possibilities of offering orientation imply distinct strategic directions for the plat-
form and should not be pursued simultaneously. A product-oriented focus would emphasise 
expanding and enhancing the platform’s tools and functionalities, while a result-oriented fo-
cus would prioritise optimising the whole network of the multimodal transport ecosystem. A 
user-oriented focus, in turn, would centre on improving the user experience and delivering 
the capabilities users request most. Given that ReMuNet aims to optimise multimodal freight 
transport networks, the survey findings combined with the expert interviews suggest a result-
oriented approach, with the platform’s core outputs aligning with this orientation. 

Improvements of other orientational focuses might be part of future scaling initiatives. Ulti-
mately the offering orientation should emphasise a neutral operating model for the digital 
platform in order to integrate key stakeholders of the freight transport network. A clear for-
mulated result-oriented offering orientation would promote the value proposition and aid the 
platform’s network effects motivating both small companies and big players to participate. 

Ownership 
As the survey and expert interviews show, there are no significant differences suggesting 
that data, services, and IT infrastructure should have different ownership models. Therefore, 
ownership as a whole will be discussed below. 

Ownership of platform assets can generally follow one of three mutually exclusive scenarios: 
centralised, decentralised, or consortium based. A centralised model places full ownership 
and control with a single entity, which enables coherent development, consistent standards 
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and clear responsibilities but also requires participants to trust this entity with sensitive re-
sources and limits the use of distributed expertise. A decentralised model allows each con-
tributor to retain ownership of its assets, supporting specialisation and autonomy but creat-
ing risks regarding interoperability, uneven quality, unclear rights to derived outputs and 
misalignment with platform-wide objectives. A consortium-based model keeps original own-
ership with contributors while establishing joint governance for shared assets and collec-
tively derived outputs. This approach promotes fairness, distributes control and supports 
neutrality, but requires robust coordination mechanisms to maintain consistency and ensure 
smooth technical and organisational integration. 

ReMuNet as a digital platform aims to connect key stakeholders of the multimodal freight 
transport ecosystem. One of the biggest concerns of logistics companies is data privacy and 
security (D3.2). A lack of willingness to collaborate may stem from reluctance of loosing the 
ownership of data and the fear of resulting revenue losses. 

An incentive to participate should be the neutrality of the platform. This includes at least a 
decentralised ownership model, which allows participants to keep ownership of the data they 
provide to the platform. To improve neutrality even further, a consortium-based model 
should be established. This ensures trust in the platform regarding data protection and se-
curity, as well as neutrality through the equal treatment of all consortium partners. 

Governance 
As the survey and expert interviews show, there are no significant differences suggesting 
that data, services, and IT infrastructure should have different governance models. There-
fore, governance as a whole will be discussed below. 

Similar to the ownership model, the governance model can be designed as centralised, de-
centralised, or consortium-based configuration with the same characteristics as the owner-
ship model. Governance is the structured set of rules, processes, and decision and control 
rights that determines how a digital platform is managed and regulated. 

The main goal of ReMuNet’s governance model should be to establish fair rules and equality 
for all platform participants and partners. ReMuNet should implement a consortium-based 
governance model as indicated by the survey and the expert interview. This means that 
especially the decision and control rights need to consider neutrality among the consortium 
partners. No partner and corresponding service or dataset should be favoured over another. 
It needs clear terms and conditions regulating how neutrality is ensured in the platform con-
sortium.  

An independent entity needs to govern the access rights for users. The consortium as a 
whole needs to decide on a set of rules and requirements all service and data owner within 
the platform ecosystem must meet. All suppliers should be responsible for the quality of the 
data and services they provide. Changes on any agreements have to be done jointly.  

In terms of access rights for users, the platform should offer a public section for accessing 
free contents and services and a restricted section for advanced features. The functionalities 
and contents of public and private modes of the platform have already been described in 
D3.3 as part of the platform architecture. 



D3.4 :  ReMuNet  Opera tor  Model  and i ts  coherent  Business Model ,  30/11/2025 
 
 

 Page  57 

 

Ultimately, governance structures need to ensure regulatory compliance with data security 
and privacy acts such as GDPR. This contributes to the overall trust in the platform and 
encourages new partners and customers to join in order to scale the platform. Additionally, 
compliance efforts may lead to certification in various aspects further improving the plat-
form’s incentive mechanisms. 
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 Scaling Strategies for the ReMuNet Platform 
As described in chapter 2.3, the more participants use a digital platform, the more value is 
created. Therefore, scaling strategies are required to make use of positive reinforcing net-
work effects further increasing the platform’s value. Various possibilities for the expansion 
of the ReMuNet ecosystem and its platform were discussed in the consortium-intern survey 
and the expert interview. 

The platform and its network could be expanded to include new logistics players, SMEs, 
technology providers, and transport companies through partnerships, open APIs, and pilot 
programmes in additional corridors, supported by closer links to the EU's transport and in-
novation networks. Future expansion of services could focus on the integration of predictive 
analytics, AI-supported decision support, sustainability tracking and marketplace functions, 
while ensuring open APIs and sustainable business models. Data expansion may include 
new real-time, environmental and operational data sources enabled by data sharing agree-
ments, sensor integration and interoperability with other EU platforms. Ownership could be 
expanded by including new consortium members as well as private and public stakeholders, 
and through co-investment or joint venture models to ensure shared governance and long-
term growth. 

This translates into three scaling strategies as presented in chapter 2.3: 

- Expansion strategy 
- Piggyback strategy 
- Internationalisation 

The three possible strategies will be discussed and analysed in the subsequent chapters 
using the system dynamics approach proposed in chapter 2.3.1. The graphs in each sub-
chapter visualise the changing effect of operator and business model aspects and the re-
sulting impact on customer segments and partners representing the main drivers for positive 
network effects for digital platforms. 

7.1 Expansion Strategy 
The expansion strategy focuses on extending a platform’s resources. ReMuNet and its plat-
form rely on many different databases provided by partners as described in chapter 5 and 
6. They cover information on traffic, weather, infrastructure conditions, asset capacities, 
timetables, and others. As the expert interviewee states, datasets must be continuously 
maintained and can be gradually expanded in the process. Having more data available gen-
erally results in more accurate calculations directly improving the offered services in regard 
to route planning. Also, more information means higher transparency especially in the event 
of disruptions, which directly improves key features of resilient networks like reaction times 
and flexibility. 

Besides the positive effects, more data cause slightly higher operational and maintenance 
costs. These should be compensated by the positive effects but need to be considered, 
nonetheless.  
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In summary, it can be assumed that the expansion of ReMuNet's data sets lead to the chain 
of effects visualised in figure 5 and has a positive impact on user numbers and thus gener-
ates positive network effects. 

 
Figure 5: System dynamics of the resource expansion strategy 

7.2 Piggyback and Collaboration Strategy 
Collaboration with similar projects and platforms can create opportunities to exploit syner-
gies and generate shared value. The participating platforms could share partners and re-
sources and, by combining the network effects as depicted in figure 6 of both platforms, gain 
opportunities to expand their customer base. As described in the expansion strategy, similar 
effects occur by collaboration with other platforms. If differing databases and services can 
be shared collaborativley across platforms, the overall quality of results given to the cus-
tomer increases and thereby improve the value proposed by each platform. 

Trust and interoperability are key prerequisites for successful cooperation between different 
platforms. Terms of use govern the shared use of resources and capacities. If the security 
and integrity of shared resources cannot be guaranteed, cooperation will not be able to 
reach its maximum potential. If systems and data are not interoperable, the proposed added 
value cannot be realised, which could have a negative impact on customer satisfaction. 

Furthermore, successful collaboration requires a clear governance framework that defines 
data ownership, responsibilities and decision-making processes. Aligning strategic goals 
and ensuring that both parties benefit equally helps to maintain a balanced partnership. Es-
tablishing common quality standards and contingency plans further reduces dependency 
risks and supports a consistent user experience as both platforms scale. 

In summary, it can be assumed that the collaboration with other platforms lead to the chain 
of effects visualised in figure 6 and has a positive impact on user numbers and thus gener-
ates positive network effects. 
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Figure 6: System dynamics of collaboration with other platforms 

7.3 Internationalisation 
The internationalisation strategy aims on expanding the geographical area of influence of 
the platform. ReMuNet integrates the European TEN-T concept and will be piloted in the 
Rhine-Danube and the North Sea-Baltic corridors. Expanding the platform’s geographical 
area of influence would result in a first instance in the acquisition of further TEN-T corridors 
before expanding beyond European networks. 

Geographical expansion offers the opportunity to integrate new customers and partners into 
the platform. While large industry players operate in multiple corridors, small and medium-
sized enterprises typically specialise in specific regions. It is therefore essential to ensure 
the smooth integration of these smaller players. An important prerequisite for expansion is 
the availability of data for the target corridor. This means that the platform must first attract 
relevant partners – especially data providers – before it can tap into new customer segments 
in this area. In addition, services may need to be slightly adapted to take account of local 
conditions, such as different regulatory requirements. 

Overall, geographical expansion mainly increases the number of platform partners and 
thereby expanding the platform’s resources with additional data improving the services and 
ultimately the value proposition similar to the expansion strategy as visualised in figure 7. 
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Figure 7: System dynamics of the geographical expansion strategy 

7.4 Further Considerations 
 Monetisation’s impact on scaling a platform 

Monetisation can significantly influence the scalability of a digital platform, as it may reduce 
users’ incentives to access the platform’s value. Paywalls and fees undermine the transpar-
ency central to ReMuNet’s business model, which requires rapid and unrestricted access to 
services and data. Usage-based fees, in particular, risk discouraging effective platform use. 
Most use cases within the ReMuNet ecosystem rely on comprehensive access to datasets 
that compare rerouting options or assess the impacts of disruptions, and the monetisation 
strategy must not impede these capabilities. Moreover, monetisation mechanisms that priv-
ilege certain features or services could advantage specific partners within the consortium, 
thereby compromising the neutrality that is essential for equitable participation. The mone-
tisation strategy must therefore safeguard neutrality, equality of access, and unrestricted 
service use to support scaling and the development of network effects. 

Given their characteristics, subscription fees are the most suitable model to promote scaling 
while ensuring cost coverage. They provide predictable revenue without discouraging us-
age, thereby preserving the unrestricted access needed for strong network effects. Usage-
based and add-on fees risk limiting engagement, hybrid models introduce complexity that 
may similarly impede use and sponsoring or advertising offer supplementary rather than 
reliable primary income streams. 

The monetisation strategy might be adjusted based on future development of the platform 
and its services, which may include advanced premium features such as reinforcement 
learning models that could be monetised separately. In any case, the monetisation strategy 
has to be aligned with the scaling strategy’s goals. 

 Other scaling strategies 
In addition to the scaling strategies analysed in this chapter, two further strategies could 
have been considered: the self-supply strategy and the excellence leadership. 
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The self-supply strategy focuses on the simulation of test data to validate the value created 
by the platform. The simulation and validation of the ReMuNet platform and its functions and 
components will be part of work package five of the research project. In pilot corridors, the 
platform will handle various use cases to validate the functionality of the platform's rerouting 
and disruption management features. Therefore, the simulation is already part of the devel-
opment process and no further scaling strategy. 

Excellence in leadership as a scaling strategy for digital platforms means driving growth 
through a culture of innovation, high performance and continuous improvement that sets 
industry standards and attracts partners and users alike. ReMuNet already takes in a role 
as pioneer revolutionising the multimodal freight transport ecosystem. The developed plat-
form will be the first neutral and publicly accessible orchestrator integrating key stakeholders 
in the logistics sector with complete transparency and interoperability of data and infor-
mation. 

Finally, there remains the option of selling the platform to a major player. This could be 
considered scaling the platform, as all aspects would be expanded with the resources pro-
vided by the buyer. However, as this option is outside the scope of the project, it will not be 
discussed in detail at this point. 
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 Conclusion and Outlook 
This deliverable aims to propose ReMuNet’s operator model and its coherent business 
model. Therefore, from desk research and literature review two canvases were developed 
and described in chapters 2.1.4 and 2.2.2. These were used as part of a consortium intern 
survey and expert interviews to design the business and operator model. 

The sustainable ReMuNet business model encompasses four main dimensions to describe 
ReMuNet’ business model. The value proposition defines which value is created and deliv-
ered by ReMuNet. It focuses on the uniqueness of a business and emphasizes the interac-
tion and facilitation of a digital platform. ReMuNet’s vision is to improve efficiency, sustain-
ability, and resilience of the European multimodal freight transport ecosystem. A digital plat-
form developed based on the described business model could enable the cross-operator 
transport orchestration in multimodal logistics. Integrating different actors on a single plat-
form and neutral network optimisation fosters collaboration and would be a novelty in the 
industry. 

Value creation covers four subdimensions to describe what is needed to create value: ser-
vices, resources, partners, and sustainability design themes. The latter recognises sustain-
able aspects of value creation aiming for an improved sustainability in the whole freight 
transport network. Services offered by the digital ReMuNet platform were already described 
in D3.3 and include transport route planning and optimisation and disruption management 
allowing for multimodal rerouting based. These services as part of the project’s pilot might 
be extended by reinforcement learning features enabling optimisation on a network level 
and prediction of disruptions and their impacts. Resources needed to realise these services 
encompass transport data, disruption data, and the algorithms necessary to calculate and 
optimise routes in real-time conditions. Additionally, IT infrastructure and basic resources 
for the operation of a digital platform need to be considered. Services and resources are 
provided by platform partners, which can be distinguished as integrators, data providers, 
and process governors. 

Created value is delivered to platform participants including platform enablers and customer 
segments. Customer segments of ReMuNet encompass logistics companies that organise 
and plan freight transports. This includes primarily multimodal transport operators, freight 
forwarders, and carriers. Enablers for the platform provide transport operations, expertise, 
and governance structures to realise the platform’s created value. This includes among oth-
ers terminal operators, carriers, governmental entities, and industry associations as well as 
research institutions. 

The last dimension covers value capture mechanisms in the form of revenue streams to 
cover costs arising from the platform activities. ReMuNet’s cost structure includes opera-
tional costs for IT infrastructure and services. Also, development costs for future platform 
extensions and marketing and acquisition expanses need to be considered and covered by 
revenue streams. Monetisation of a neutral and non-profit oriented platform must not harm 
the scaling strategy by contradicting incentives for participation. This would have a negative 
impact on network effects which require a critical mass of users and would endanger the 
platform’s economic viability. Possible monetisation strategies encompass subscription-
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based fees, usage-based fees, or hybrid models. Future projects, sponsorships, or partner-
ships might also be considered.  

ReMuNet’s operator model defines the overall technical configuration of the platform and 
the ownership and governance of platform services, data, and IT infrastructure. Various sce-
narios were discussed in chapter 6 and strategic recommendations were derived. 

Based on the survey and the expert interview, ReMuNet will most likely implement a multi-
sided network structure enabling B2B participation. Basic solutions provided by the platform 
are open accessible. Registration and transaction might be necessary for advanced features 
and future extensions. Actor roles of the digital platform include a neutral community man-
ager, suppliers of services and data, and customers using the services and data, which 
might be distinguished in providing and receiving entities. 

Ownership and governance of services, data, and IT infrastructure should be organised with 
a consortium-based concept. Every partner should keep authority other their provided ser-
vice or dataset. A consortium organises regulating aspects of ownership and governance. 
The consortium and its leader need to ensure neutrality and fair decision-making. Control 
rights need to respect the autonomy of each partner in the interest of the platform while 
ensuring resilience in the case of partners leaving the consortium. 

Chapter 7 introduces and analyses possible scaling strategies for the digital ReMuNet plat-
form to make use of positive network effects by integrating additional customer segments. 
The expansion strategy focuses on expanding ReMuNet’s database, which improves value 
creation with more accurate service results and higher quality in route orchestration and 
disruption management resulting in increasing user numbers. Collaborating with similar plat-
forms or projects might enable the integration of new partners and their databases and ser-
vices, which would also result in improved value creation and expanded service variety for 
new customer segments. As ReMuNet focuses on the two TEN-T corridors Rhine-Danube 
and North Sea-Baltic, internationalisation would enable new customer segments and new 
possible partners from other TEN-T corridors. 

The next steps in the ReMuNet project include the development of the platform pilot and the 
experimental piloting of the effectiveness of the platform regarding the improvement of effi-
ciency, sustainability, and resilience of the multimodal freight transport ecosystem. 
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Appendix 

A1: Consortium-intern survey 
Personal information 

 Personal information 

1 Please enter your name 
2 Please enter your e-mail 
3 Please enter your organisation 

 

Sustainable ReMuNet Business Model 

 Business Model – Value Proposition (What?) 
4 What value does ReMuNet provide to its users? 
5 How can interactions between stakeholders create additional value? 
6 How can ReMuNet facilitate the interactions between stakeholders via the platform? 

7 Which other types of interactions between participants should ReMuNet enable, beyond service offer-
ings and information? 

8 Which stakeholders must be integrated for the platform to succeed? 
9 Which incentives would motivate stakeholders to actively participate? 

 

 Business Model – Value Creation (How?) – Services 
10 Which services must ReMuNet offer as core services? 
11 Which complementary services would add value to the ReMuNet platform? 
12 Which additional services could ReMuNet offer? 
13 What specific services are essential for ReMuNet to effectively manage disruptions? 
14 How can services be designed and improved to support sustainability? 

 

 Business Model – Value Creation (How?) – Resources 
15 Which data resources does ReMuNet need to offer its services? 
16 Which IT infrastructure resources does ReMuNet need to offer its services? 
17 How can ReMuNet facilitate the interactions between stakeholders via the platform? 
18 Which algorithms does ReMuNet need to offer its services? 
19 Which resources does ReMuNet need for effective disruption management? 
20 Does ReMuNet currently lack resources in any of the previously mentioned resource types? 
21 How can ReMuNet ensure that its resources are used efficiently and sustainably? 

 

 Business Model – Value Creation (How?) – Services 
22 Which ecosystem partners are essential for ReMuNet? 
23 Why does ReMuNet need these partners? 
24 What are key characteristics partners should have to ensure value creation? 
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25 Which complementary actors increase the benefits for all platform participants? 
26 Which risks exist in the choice of partners? 
27 How does data sharing influence the willingness to join the ReMuNet platform as partner? 
28 How can sustainability be ensured in the selection of partners? 

 

 Business Model – Value Creation (How?) – Sustainable Design Themes 

29 Which ecological principles can be embedded into ReMuNet’s value creation? 
30 Which economical principles can be embedded into ReMuNet’s value creation? 
31 Which social principles can be embedded into ReMuNet’s value creation? 
32 Which sustainability aspects are most important? 
33 Which business model patterns strengthen sustainability for ReMuNet? 

 

 Business Model – Platform Participants (Who?) – Customer Segments 
34 Which customer segments benefit from ReMuNet? 
35 Within these segments, which specific roles gain the greatest value from the platform? 
36 How can ReMuNet expand its customer base? 

37 Beyond the customer segments already considered, which others could additionally gain value from 
ReMuNet in the long term? 

38 How does data sharing influence the willingness to join the ReMuNet platform as customer? 
39 How does ReMuNet manage customer relationship? 
40 Which channels does ReMuNet use to interact with customers? 

 

 Business Model – Platform Participants (Who?) – Enablers 

41 Which stakeholders enable the ReMuNet platform ecosystem to function effectively? 

42 Are there additional intermediary actors between ReMuNet and its users whose participation could 
enhance the platform’s value creation? 

43 Which governmental entities (regulatory authorities) are most relevant for collaboration? Why? 
44 How should ReMuNet cooperate with them? 
45 Which external roles strengthen the credibility and sustainability of the ecosystem? 

 

 Business Model – Value Capture (Why?) – Cost Structure 

46 Which types of costs does ReMuNet expect to incur? 
47 Which investments are necessary to innovate and further develop the platform over time? 
48 Which costs are fixed or recurring regardless of platform usage? 
49 Which operational or variable costs fluctuate with platform activity? 
50 Which compliance or regulatory costs are critical for ReMuNet? 
51 Which risk-related costs should be anticipated to maintain platform resilience? 
52 Are there additional costs or intangible resources that should be considered in planning? 

53 How can understanding and managing these costs support ReMuNet’s value capture, sustainability, 
and platform growth? 
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 Business Model – Value Capture (Why?) – Value Capture 

54 Which direct monetization strategies fit best for ReMuNet? 
55 Which indirect monetization strategies fit best for ReMuNet? 
56 Which services can be monetised most effectively? 
57 How could monetisation be structured to be cost-covering while remaining nonprofit? 
58 How can value capturing strategies be communicated to the customer transparently? 
59 How can ReMuNet generate revenue without undermining network effects or trust? 

 

Sustainable ReMuNet Operator Model 

 Operator Model – Operation 

60 

What describes ReMuNet's network structure best? 
a. One-sided 
b. Two-sided 
c. Multi-sided 
d. I don't know 

61 Why did you choose this network structure? 

62 

What describes the user participation best? 
a. P2P (Peer-to-Peer) 
b. C2C (Customer-to-Customer) 
c. B2C (Business-to-Customer) 
d. B2B (Business-to-Business) 
e. I don't know 

63 Why did you choose this user participation design? 

64 

How may users be affiliated with the platform? 
a. Registration 
b. Non-transaction 
c. Transaction 
d. Investment 
e. I don't know 

65 Which actor roles are necessary within the ReMuNet platform for the different services and func-
tions? 

66 Should stakeholders be able to take on multiple actor roles? 
67 Which access rights correlate with the actor roles? 

68 

What is the offering orientation of the ReMuNet platform? 
a. Product 
b. Result 
c. User 
d. I don’t know 

 

 Operator Model – Ownership – Data 

69 

How should data ownership be designed within the ReMuNet platform? 
a. centralised (single owner) 
b. decentralised (peer-to-peer-community) 
c. consortium-based 
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70 Why should data ownership be designed this way? 
71 Who provides the data that ReMuNet relies on? 
72 Who should own the data once it is uploaded or generated within the ReMuNet platform? 
73 What challenges do you see when it comes to data ownership in ReMuNet? 

 

 Operator Model – Ownership – Services 

74 

How should service ownership be designed within the ReMuNet platform? 
a. centralised (single owner) 
b. decentralised (peer-to-peer-community) 
c. consortium-based 
d. I don't know 

75 Why should service ownership be designed this way? 
76 Who should take care of developing and managing ReMuNet’s main services? 
77 Who should decide which new services or features are added to ReMuNet? 
78 How should updates or changes to ReMuNet’s services be planned and approved? 
79 What challenges do you see in coordinating service development and management within ReMuNet? 

 

 Operator Model – Ownership – IT Infrastructure 

80 

How should IT infrastructure ownership be designed within the ReMuNet platform? 
a. centralised (single owner) 
b. decentralised (peer-to-peer-community) 
c. consortium-based 
d. I don't know 

81 Why should IT infrastructure ownership be designed this way? 
82 Who should own or manage the technical infrastructure behind the ReMuNet platform? 
83 Who should be responsible for maintaining and operating ReMuNet’s technical infrastructure? 
84 How should IT security be handled within ReMuNet, and who should be in charge of it? 

 

 Operator Model – Governance – Data 

85 Which types of data does ReMuNet need to use? 
86 Which data formats does ReMuNet need to use? 
87 How and where should ReMuNet store data? 
88 Who should have access to platform data? 
89 Does the data access right depend on the data type? 
90 Does the data access right depend on the actor role? 

 

 Operator Model – Governance – Services 

91 Who should be responsible for platform service governance? 
92 What should the governance of platform services encompass? 

 

 Operator Model – Governance – Control Rights 
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93 What level of authority should the platform operator hold over defining and adjusting the value cap-
ture mechanisms of the platform? 

94 Who should control the design, maintenance, and evolution of the platform’s technological stand-
ards? 

95 To what extent should the platform operator determine the technical and procedural criteria for 
onboarding, integrating, or delisting third-party participants or partners? 

96 Who should control service and data governance and access rights to data and services? 

97 What rights should different participant groups have to join, leave, or change their roles within the 
platform ecosystem? 

98 To what extent should participants be able to freely determine the terms of their interactions or 
transactions  (e.g., pricing, matching, or collaboration) without operator intervention? 

99 How much autonomy should participants have over creating, modifying, and presenting their con-
tent, products, or services on the platform? 

100 Who should decide on implementing core technological upgrades, feature changes, or algorithmic 
modifications? 

 

 Operator Model – Scaling Strategy 

101 How could the platform network and its users be expanded in the future? 
102 How could the platform services be expanded in the future? 
103 How could the platform data be expanded in the future? 
104 How could the platform ownership be expanded in the future? 

 

 Performance Measurement 
105 Which environmental KPIs should be most relevant for assessing ReMuNet? 
106 Which economic or financial indicators should be most relevant for assessing ReMuNet? 
107 Which social indicators should be most relevant for assessing ReMuNet? 
108 How should these KPIs be measured or collected? 
109 How frequently should KPIs be recorded and evaluated? 
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A2: Semi-structured Interview Guide 
Preparing the Interview 

As part of pre-interview exercises, the following aspects of data protection are considered: 

1. The interviews will be conducted online using MS Teams and Microsoft Excel sheets. 

2. The excel sheets will be processed and summarised reports will be made publicly 
available as part of project reports without individual identifiers. Interviewee consent 
will be sought before beginning the interview. The content developed in the interview 
is worked out together in Microsoft Excel. All records with identifiers will be stored in 
secure locations at FIR, accessible only to the team. These records will be available 
for up to 1 year after completion of the project. Results will be published anonymously 
and consolidated. 

3. The terms of confidentiality and the format of the interview will be explained at the 
start of the interview. The interviewee will be given the opportunity to ask clarifying 
questions. 

4. The meeting will be recorded using MS Teams and written notes in Microsoft Excel. 
The in-built transcription tool will be used to create first version of the transcript. This 
will be revised by the interviewers by listening to the recording 

List of Interview Questions:  

# Guiding questions business model 

1 How does ReMuNet create value for its users, and which resources, data, and partners are 
essential to enable this value? 

2 How can ReMuNet develop a cost-covering, trust-preserving monetisation model that 
supports long-term scalability without undermining neutrality or network effects? 

 

# Guiding questions Operator model 

3 Which ecosystem roles and responsibilities are required for ReMuNet, and how should 
access rights, data quality, and service accountability be allocated? 

4 How should governance, ownership, and decision-making be structured to ensure ReMuNet 
is operated in a neutral, reliable, and scalable way? 
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A3: Sources of industry examples 
Digital 
Plat-
form 

Quelle 

FED-
eR-
ATEFE
DD 

FEDeRATED. (2024). FEDeRATED Reference Model. https://federatedplatforms.eu/images/Li-
brary/Activity2/FEDeRATED_Reference_Architecture.pdf 

FEDeRATED. (2022, August 29). The FEDeRATED proposition. https://www.federatedplat-
forms.eu/index.php/the-federated-proposition 

FEDeRATED. (2024, March 5). FEDeRATED Masterplan to support supply chain growth engi-
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