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Executive Summary 
This deliverable investigates the  business models potential for a range of applications of 
autonomous vehicles. The deliverable uses the business model canvas framework in order to identify 
relevant partners, channels, customer segments, channels etc. in the different use cases: hospital 
logistics, Bus Rapid Transit (BRT), Airport infrastructure, tourist city centre services and urban 
first/last mile transportation.  

A transition road map with 3 transition goals, for the use cases to become viable business models are 
provided. The goals are based on two (2) categories: level of autonomy and maximum speed of 
vehicles. The status quo is a maximum vehicle speed of 18 km/h with a safety steward on board, and 
the transition goals each increment on either category at each step. Goal 1 has a maximum vehicle 
speed of 18 km/h with no safety steward, Goal 2 has a maximum speed of 30 km/h with a safety 
steward on board and Goal 3 includes a maximum speed of 30 km/h without a safety steward.  

The transition goals are deemed necessary in order for the business cases to provide the necessary 
reduction of costs and/or service levels which is key in providing the different value propositions.  

Important stakeholders are identified and their role to reach AVs in ITS is investigated. Policy makers, 
urban/city planners, sustainable energy  partners, vehicle vendors, public & private investors, 
implementation partners, public transport authorities and system partners are all important 
stakeholders, essential for the development and implementation of viable AV business models.  

Lastly, recommendations regarding the implementation of autonomous vehicles in ITS are presented. 
The recommendations are  divided into legal, safety, economic/system, infrastructure and technical 
recommendations. The recommendations are based on the multiple autonomous vehicle 
deployments under the AVENUE project and are joined in this final beyond business plan report, as 
they are key to enabling viable business plans in the future.  
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3.3 Commercial setup 
As described in the 2 above sections, legislation and technology maturity is driving cost up when it 
comes to implementation of AV projects. High implementation costs combined with the need for 
currently still having a Safety Driver onboard the AVs, does  at the current stage make competition with 
traditional traffic use-cases difficult. High implementation costs can be justified by significant savings 
once implemented, however those savings will only be available once technology has reached a maturity 
level of Level4 driverless operation. The status quo does still require significant development before the 
technology and service are ready to be implemented at scale on commercial terms.  
 

The status quo descriptions provided in the above three (3) sections clarifies the need for continuous 
development of both technology and legal framework, but these developments are also highly reliant on 
continuous investments in PoCs, infrastructure, research and much more.  
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4 Stakeholder overview 

 
Figure 1: Stakeholders overview for AVs in ITS 

Governance (policy makers) 
It is important to engage with policy makers, as governance to support AVs is a crucial barrier to 
overcome to facilitate implementation in ITS. AVs are generally under strict legislation as they must 
integrate with the existing transport system. Making sure that future laws and legislation accommodates 
the implementation of AVs, will depend entirely on policy makers, why they should be close 
collaborators in making viable business models.   
 
Urban/city planning 
When planning the future of cities, implementation of AVs in ITS should be considered. New and existing 
infrastructure should be altered to accommodate new autonomous vehicle types. A close collaboration 
with urban planners and other local decision makers is important in order to ensure 
vehicle/infrastructure compatibility and standardisation. 
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Sustainable partners (make it last) 
Partners such as green energy providers, should be engaged as it is in their interest to transform the 
transport sector to run greener energy sources. Keeping them in the loop to support charging 
infrastructure and advocate for greener means of transport can be a valuable partnership for AV rollout.  
 
Vehicle vendors (the right technology) 
In order to support the future business models of AVs in ITS, the right autonomous vehicles have to be 
available. This means both in terms of offering individual transport with many different needs, like 
carrying things, travelling with children, moving goods, MaaS transport and private transport but also in 
terms of the autonomous software. The vehicles available today are not able to meet all these demands 
and we are reliant on the technology to develop rapidly and alot. All vehicles have to be at least SAE 
level 4 with all the redundant safety features necessary. At the same time autonomous technologies like 
lidars, radars, cameras etc. have to be mature enough for the prices to come down, making the purchase 
price of AVs lower. At the moment the purchase and implementation cost of the AVS are too high. 
 
Public & private investments 
Both private and public investments in AVs are needed in order to mature the vehicle technology. In 
order to be able to deliver a better product for the end user in terms of technology - both software and 
hardware - as well as operations, experience is required. Getting the required experience will need 
public subsidiaries and investments from private actors. 
 
Implementation partners 
As the landscape for AVs are changing from vehicle vendors handling the entire supply chain related to 
everything from platform to operations. Vehicle vendors will not be able to have the full responsibility 
for the value chain, as it is unlikely that any vendor would e.g. hire site-crew in several countries, know 
country legal requirements and so on. For this implementation partners, system integrators and PTOs 
will be crucial stakeholders and partners.  
 
Public transport authorities 
In order to implement autonomous vehicles in an inclusive and accessible way, where shared mobility 
will mean fewer driven kilometres, and not more, it is essential to integrate with already existing public 
transport. By engaging with public transport authorities and being able to integrate AVs with their 
existing systems, we pave the road for better intermodality in the transport system.  
 
System partners (intermodality) 
Intermodality is entirely dependent on accessibility of the transport service in question. Proper 
integration with existing systems such as booking or payment services, has to be in place to allow for 
intermodality in the transport system. To be able to integrate several transport services to an intelligent 
transport system (ITS), legal alignment between modi is essential, why engagement of systems partners 
is key to enable intermodality. 
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5 Transition Goals and Business Models 
In the following five (5) different use-cases with five (5) different business models will be presented. 
Each business model is based on different levels of transition goals. The transitions goals will be further 
elaborated below, the purpose is to outline the key themes for development from a technical 
perspective and their dependency on deployment of AVs in different use-cases.  

5.1  Transition goals  
In order for the use cases to become a viable business model, some steps for transitions are provided. 
These different goals for transition will potentially unlock new and other use-cases than the ones 
described in this chapter. However, they are deemed necessary especially in order for the business cases 
to provide the necessary reduction of costs and service levels, which - as it will be demonstrated - is key 
in providing the different value propositions.  

 
Figure 2: Transition goals 

 

The transitions goals can be divided into two (2) categories: 

1. Level of autonomy  

2. Maximum Speed of vehicles  

Other categories could naturally also impact the ability for a viable business model to prevail, however, 
for the following business models, these two (2) categories are deemed most relevant.  

Autonomy impacts the ability to take out the safety steward, which moreover equals the potential for 
increasing service hours and over longer periods of operation the cost compared to operation with a 
traditional driver, the cost is also assumed to be reduced.  
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The maximum allowed speed of the AVs also impacts the business models significantly, as 
customers/users are expected to choose the AV service over other means of transport and thereby the 
service must offer similar quality in transportation, hence the travel speed must be comparable with e.g. 
a personally owned car.  

In the following these transition goals will be used to clarify the maturity of each of the described 
business models. The maturity of each model will also benefit from further exploitation and 
development of both technology and partners i.e. to reduce implementation costs and increase 
readiness for mature AV services to be integrated at scale.  

5.2  Methodology: Business model canvas  
As a tool for explaining future Business Models for AVs, the Business Model Canvas has been applied. 
The Business Model Canvas is a template used for strategic development of new business models and/or 
for documenting already existing business models. The Canvas consists of 9 building blocks which are; 
customer value proposition, customer segments, channels, customer relationships, revenue streams, 
key resources, key partners, key activities, and cost structure1. 

A visualisation of the Business Model Canvas is displayed in the figure below.  

 
Figure 3: Business model Canvas 

                                                           
1 https://www.strategyzer.com/canvas/business-model-canvas and 
https://www.businessmodelsinc.com/en/inspiration/tools/business-model-canvas  
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Customer value proposition 
The customer value proposition describes what the unique proposition towards customers is, meaning 
what kind of gains can customers gain by using the product or service. The value proposition could also 
seek to solve an issue/pain for the customer.  

Customer segments  
Customer segments explain the type of customers the product or service seeks to engage with. A 
product and service can serve multiple customers, and for the purpose of this report customers are 
understood as the ones paying for the AV service, which is not necessarily - or in some cases - rarely the 
same as the end-user of the service.  

Channels 
The channels assess the ways to communicate and deliver the product or service to the defined 
customer segments.  
 
Customer relationships 
The questions to be answered in this category relates to how customer relationships will be maintained 
and developed in order to deliver on the defined value proposition.  
 
Revenue streams 
The revenue streams will outline how and through which pricing mechanism the business will generate 
and capture value.  
 
Key resources 
The Key ressources show the indispensable assets which are necessary in order to deliver and supply 
customers with the product or services. 

Key partners 
Key partners should show which partners are necessary, as other stakeholders might have access to 
some of the key resources or key activities necessary to succeed with the business model.  

Key activities 
Key activities shows the key tasks and performance indicators necessary to both deliver on the value 
proposition and maintain costs and revenues  

Cost structure 
Once an understanding of the business model infrastructure is clear through the above parameters, a 
clear overview of the cost associated with these key activities, resources and channels.  
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5.2.1 Hospital logistics (passengers, bags and freight) 

 

Description of the use case 

As it has been demonstrated at the AVENUE sites in Denmark, Slagelse and Belle Idee, moving 
passengers within hospital areas is an attractive use-case. This service is traditionally either covered by 
the hospital themselves or by PTAs conducting these internal trips at the hospital. For larger hospital 
sites it is frequently necessary for patients to have to travel between departments at the hospital. The 
use case can also cover staff moving around the hospital and/or to/from a public transport stop or a 
near-by parking facility.  

Beyond what has been part of the AVENUE sites, this service could also cover the internal movement of 
goods and equipment inside a hospital. This type of multi-usage of a service can both increase the 
internal value for the hospital but also further increase cost as trips are assumed to increase when 
adding package delivery to the service, this will however be dependent on the level of autonomy.  

The Business model 

In the below canvas the business model for hospital transportation is presented. The business model is 
dependent on transition goal 1 to be achieved in order for scalability to be in place. This is necessary as 
high implementation cost of AVs and higher prices on AVs in general (compared to traditional cars/taxis) 
will demand the cost savings from taking out the safety driver.  However, a higher speed should not be 
required, as oftentimes the subjects needed to be moved within the hospital (passengers or freight) are 
not time critical.  

The customer segments could be either public transport providers, who transport the passenger to, 
from or internally on hospital sites, or hospital service handling internal transport of goods or 
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passengers. It would bring value to patients and hospital staff, as it would provide a greener transport 
service with better use of on-site cars requiring less parking space.  For patients it would most likely 
contribute to a faster and more dynamic transport experience with less complexity for public transport 
drivers, who would be able to make efficient moves of passengers meaning a lower operational cost. For 
hospital staff a joined transport service for patents and freight could mean reduced complexity for 
internal logistics as well as in patient transport handling, which could lead to a cost reduction. Moreover 
the hospital could benefit from an increased sustainable hospital profile. 

The project would rely on a B2B project organisation where operations are planned and evaluated 
through weekly meetings, sharing of data and operational reports. The B2B relationship would be based 
on service level agreements and contracts and would cover communications, stakeholder handling and 
sourcing. 

For public transport providers a dynamic pricing based on trips through the use of a passenger travel 
card would be the main revenue stream.  

For hospital service the revenue stream would most likely be a full service flat fare pricing on a monthly 
or project period basis, with uptime requirements. Also a mix with both a flat fare and an additional per 
trip fare could be considered.  

The key resources would be level 4 vehicles for passenger transportation, maintenance and supervision 
crew, garage and charging facilities, operations office, the required electricity infrastructure to be in 
place and vehicle spare parts to support operations. 

The key activities would be  the delivery of an operations service. This includes supervision, maintenance 
and cleaning, vehicle integrations with existing systems and booking of trips as well as optimisations of 
trips/ driven kilometres.   

The key partners in a public transport service would be the hospital in question, vehicle vendors and 
their support teams, dispatch management software, the municipality and other public and local 
authorities. As a hospital service it would be the dispatch management service system in collaboration 
with the hospital service to handle trip booking, as well as the vehicle vendor and support teams. Most 
likely also public and local authorities and the municipality would be a partner in this scenario.  

The cost structure would include the purchase of level 4 vehicles, including software licences, garage 
facilities,staff for operations (supervisors and safety stewards), cost related to project management and 
integrations of systems. Moreover a maintenance cost and the upfront investment in spare parts and 
tools would be part of the cost structure.  
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Figure 4: Business model canvas for hospital logistics use case 

 

5.2.2 BRT (designated lanes) 
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The project would most likely be handled by a project organisation based on service level agreements, 
uptie excellence, project and stakeholder communication. The B2B relation would likely be created 
through tenders and handle sourcing and public transport measures. 

Revenue would be made through dynamic pay per trip pricing or through monthly or yearly subscription 
services, as known from public transport today. The resources required would be level 4 High Occupancy 
Vehicles, maintenance and supervision crew, garage and charging facilities, operations office, the 
required electricity infrastructure to be in place and vehicle spare parts to support operations. 

The key activities would be the operation including supervision, maintenance and cleaning as well as 
scheduling (including changes, service and uptime). The partners would be the municipalities in which 
the BRT service would operate, government and other public authorities, vehicle vendors and their 
support teams and the PTA in question in order to do system and process integrations.  

In particular, the purchase of level 4 high speed HOVs would make up a part of the costs. Moreover 
license for software, Garage facilities, staff for operations such as supervisors and/ or safety stewards 
would make up the operational cost. Cost for project management , implementation as well as 
maintenance also adds to the total cost. 

 
Figure 5: Business model canvas for BRT for PTAs 
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