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Executive Summary

The main aim of Drive2theFuture project is comprehend driver behavior and acceptance in a connected,
cooperative and automated transport. It means, the assessment of the needs and wants of the vehicle users
today and those expected into the future. Including the perspectives of the industry.

During project deployment relevant topics are explored in the transportation area (e.g., Intelligent Transport
Systems (ITS), Automated vehicles, Human computer interaction, Automation) as well as their
interdependencies with aspects associated to the human behavior. All of them indispensable to the current
and future mobility developments.

Drive2theFuture project involves the assessment of several automated driving scenarios. Divided in 12 pilots
across Europe, these cover simulations, test tracks and real-world environments in which automated
transportation modes such as automated vehicles (AVs), PTW, truck, bus, minibus, rail, workboat, and drones
are tested. In addition, the project considers driving, riding, and rail scenarios, as well as augmented and virtual
reality toolkits employed in simulations. Citizens, drivers, passengers, and operators are a fundamental part
of the project development.

In specific, D8.3 Business Models Suite specify a set of business models categorized per mode and project
product, included mobility as a Service (MaaS) and overall uptake of AV technologies in transportation. As a
result, win-win business strategies and plans for all involved stakeholders are devised to enlarge AVs market
penetration.

The structure of this deliverable can be summarized as follows: Chapter 1 reports the purpose of the
document, the target audience, and the interrelations with other work packages. Chapter 2 describes the
document methodological process. Chapter 3 includes AVs related business models surveyed from the
literature. Chapter 4 introduces a general business strategy derived from the state of the art. Chapter 5 merges
project findings from A6.3 Correlation of automation to Maas, phase Il of road pilots and A8.4 exploitation
plans. Chapter 6 starts integrating the perspectives of project partners in relation to automation, then the
business models CANVAS has been used to analyze the Drive2TheFuture exploitable outcomes and the
automated transport industry (i.e., AVs, automated public transport, MaaS and on-demand mobility services,
automated railway transport, as well as drones and robots used for delivery of packages). Finally, advice from
project partners have been included to validate the business models described previously. Chapter 7 reports
the conclusions.
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1. Introduction

1.1. Purpose of the Document

The present document integrates current AVs Business Models surveyed from different literature sources,
feedbacks on relevant potential business models from the perspective of the pilot sites, and it is fed
considering information from A6.3 on related Maa$S schemes and from A4.5 on user enhancement incentives
and measures. In such context, the D8.3: Business Models Suite formulates business strategies and plans to
maximize automated vehicles market penetration. Resulting on the specification of at least 5 business models
rated by stakeholders’ representatives, as well as their incorporation to the A8.6 Roadmap.

1.2. Intended Audience

Considering the scope of the deliverable, as well as, all the related information gathered, the present
document is contemplated initially for project partners, followed by all interested readers such as:

e EU Commission

e Consortium members

e Road operators

e Fleet operators

e  Mobility Providers

e Infrastructure providers

The present deliverable is public.

1.3. Interrelations

The document development is mainly based on the work performed in A8.3: Business models suite for market
uptake of connected, cooperative and automated transport which is part of the WP8. Besides, outcomes from
WP2, WP3, WP4 and WP6 are considered in terms of exploitable results, including specific outcomes from
A6.3 on related MaaS schemes, and A4.5 on user enhancement incentives and measures. From WP5 covers
the pilot test. In those terms, A8.3 expects to be used as an input to the A8.6 Roadmap.

WP8 Dissemination, Exploitation and Roadmap to the future

WP1 “Driver”, traveller and WP6 Impact Assessment and
stakeholder clustering a priori —> WP3 HMI Issues —> Correlation of Automation
needs and wants and UC’s to Maas

WPS5 Pilot Tests —

WP2 Behavioral Modeling of L, WP4 "Driver", User and L, WP7 Ethical, Security and
Autonomous Vehicle "drivers" Stakeholder Training Legal Issues

Figure 1. Drive2TheFuture Project - Interrelation of the WPs in Relation to A8.3
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2. Methodology

The components defined in the methodology seek to define a consistent study of the business models in the
area of the automated transport. These set up first the study of information from literature, including business
schemes from A6.3, user incentives, and feedbacks from pilots. The second part examine benefits,
stakeholders, enablers, and barriers of the automated industry. Finally, the business modelling describes win-
win schemes for stakeholders, design and validate business models of five automated transport modes
including Mobility as a Service (MaaS); Outcomes used for the roadmap alignment. (Figure 2)

~
Literature A6.3 Business A4.5 User Pilots
Review Schemes Incentives feedback
Expected Stakeholders Enablers and
Preparatory Benefits Architecture Barriers
Analysis
\
Win-win Business validation Roadmap
Business Schemes Models Allignment

Modeling

Figure 2. AVs Business Models Methodology

3. Existing Automated Vehicles Business Models

The analysis of existing AVs Business Models requires to understand how a product/service is designed or
manufactured, specify streams of selling, as well as define how those products/services are distributed.
Categorize customers and how they expect to pay. Define how companies are looking for a long-term
sustainable business. So, specify Product/Service design, development and production process, market
segments, retailers, and earnings. Therefore, Chapter 3 describes 15 companies working in the automated
industry in which are specified the items of Figure 3.

General
Overview

Company
Business
Cluster

Customer
Segmentation

A\

Business
Models

Product
Development
Stage

Value
Proposition

Revenue
Model

Figure 3. Automated Vehicles Business Models Characteristics
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3.1. Robosoft Robucity

Vehicles in low-speed AV pilots serving passengers on short routes in seven European cities. The pilot program,
which started in September 2012, attempts to research the technical, financial, cultural, and behavioural
aspects of SAV systems and explore how they can best fit into existing transportation infrastructure across
different cities. (Stocker & Shaheen, n.d.)

3.1.1. General Overview

The goal of RoboSoft is to bring together the soft robotics community to present and discuss recent
innovations across disciplines and foster collective advancement of the field. RobuCITY is a new generation of
both indoor and outdoor driverless shuttles for Automatic Road Transport Systems. Up to 12 passengers (6
seated), maximum speed 32 km/h, fully electric, compliant with European Machinery Directive. (Teijin and
AEV Robotics to Co-Develop Lightweight Automotive Solutions for Future Transportation | News [ TEIJIN, n.d.)

3.1.2. Company Business Cluster
Tier 1 Company

3.1.3. Value Proposition

We can transform any existing vehicle into a fully autonomous robot.

3.1.4. Revenue Model

Direct Sales (Consulting, Automated vehicles, healthcare, defense, and security)

3.1.5. Product Development Stage

Prototyping, Design & Development

3.1.6. Customer Segmentation

General customers, commercial enterprises

3.2. Daimler & Mercedes-Benz

Daimler tested its Mercedes-Benz Future Bus on a 20-kilometer route through Amsterdam in July 2016,
completing the regular bus rapid transit route from the Schiphol airport to Haarlem. The bus picked up actual
passengers, although it operated as a one-time test under driver supervision. (Stocker & Shaheen, n.d.)

3.2.1. General Overview

Connected, Autonomous, Shared, Electric: “Each of these has the power to turn our entire industry upside
down. But the true revolution is in combining them in a comprehensive, seamless package”.(Daimler, 2017)

3.2.2. Company Business Cluster

Original equipment manufacturer (OEM)

3.2.3.  Value Proposition

Reputation and track record, reliability and quality, customer service and maintenance, prestige and standing,
international reach innovation and expertise

3.2.4. Revenue Model

Direct Sales (Cars, Fleet vehicles, logistics, financial services)

[September 2022] 11



DRIVE2

THE FUTURE

D8.3: Business Models Suite V2.0 —==

3.2.5.  Product Development Stage

Prototyping, Design & Development

3.2.6. Customer Segmentation

General customers, commercial enterprises

3.3. EasyMile

The French company EasyMile has provided its EZ10 electric automated shuttle for over 10 pilots around the
world including multiple locations throughout Europe, in addition to the U.S., Singapore, Dubai, and Japan.
The vehicle, which accommodates up to 12 passengers, operates at speeds under 40 kmh, and it is mostly
being tested in closed settings like college campuses and business parks. The EZ10 pilot project in Dubai
operates a 700-meter trial route in the downtown area and offers free rides to passengers. (Stocker &
Shaheen, n.d.)

3.3.1. General Overview

On 26 February, the BSM was granted the concession for a minibus line starting from the bus station to the

old town center, which runs exclusively on public roads. BSM Managing Director Hovermann states: “This is a

temporary and also limited concession. A concession not only gives you the right of carriage, but also the

obligation to transport. The limited concession allows us to cancel trips without notice. After all, the technical

system of the autonomous bus is completely new to us.” (Autonomous Future, Today - EasyMile, n.d.)
3.3.2. Company Business Cluster

Tier 1 Company

3.3.3.  Value Proposition

Reduce traffic, reduce car-related, infrastructure in cities, new mode of consuming transportation, social
inclusion

3.3.4. Revenue Model

Direct Sales (Software, vehicles)

3.3.5.  Product Development Stage

Prototyping, Design & Development

3.3.6. Customer Segmentation

General customers, financial service customers, commercial enterprises

3.4. Ford Motor Company

Automotive, comprising the manufacture and sale of Ford and Lincoln-branded vehicles, as well as the sale of
parts and accessories and the provision of maintenance services; and Financial Services, comprising the
provision of automotive financing products to and through automotive dealers worldwide via the Company’s
subsidiary Ford Credit Ford’s Affinity Partners include high-profile companies such as McDonald’s, 7-Eleven,
Spotify and BP. The Company has also launched a partnership with Amazon to develop driverless cars, and
with Jose Cuervo to make car parts out of agave plants. (Ford Motor Company [ Jobs, Benefits, Business Model,
Founding Story, n.d.)
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3.4.1. General Overview

“Self-driving vehicles are simply an enabler for a new kind of business we’re building at Ford. We are already
designing, testing and operating an ecosystem of services today that is required for our self-driving business
in the future — building the capabilities that will make scaling our business and delivering sustainable revenue
streams much easier in the future.” (Here’s What It Takes to Build a Self-Driving Business — And Where We
Stand Today, n.d.)

A partnership with Argo has allowed to deploy simulations in various cities in the E.U. such as: Pittsburgh, PA
(e.g., Steel City’s steep and narrow streets snake over hills, under railroad tracks, through tunnels and across
bridges, making it one of the most challenging environments in America. And that’s before it snows.),
Washington, D.C. (e.g., Our nation’s capital has some of the worst traffic congestion in America, and a very
complex street layout.), and Miami, FL (e.g., Here, local drivers come from all over the world. Each one brings
different driving habits that make this one of the most diverse cities to test in).(Developing a Self-Driving
System Built on Trust. - Argo Al, n.d.)
3.4.2. Company Business Cluster

Original equipment manufacturer (OEM)

3.4.3. Value Proposition

The firm offers its Value Proposition through international sales and marketing strategy which reaches the
global consumers. Ford operates a broad network of Ford and Lincoln-branded dealership of the vehicles
which reaches the global customer.

3.4.4. Revenue Model

Direct sales (Automotive and financial services), channel sales (Indirect sales), retail sales

3.4.5.  Product Development Stage

Prototyping, Design & Development

3.4.6. Customer Segmentation

General customers, financial service customers, Commercial enterprises

3.5. Intel and Mobileye’s Partnership

As one of the most successful acquisitions in Intel’s history, Mobileye is a growth engine for INTC. Revenue
has more than doubled since the acquisition and fully funds Mobileye’s development work on the autonomous
future. (Autonomous Driving at Intel, n.d.)

3.5.1. General Overview

Intel and Mobileye have proposed a formal, mathematical model to help ensure that an autonomous vehicle
(AV) is operated in a safe manner. The Responsibility-Sensitive Safety model provides specific and measurable
parameters for the human concepts of responsibility and caution and defines a “Safe State” designed to
prevent the AV from being the cause of an accident, no matter what action is taken by other vehicles.
(Autonomous Driving at Intel, n.d.)

3.5.2.  Company Business Cluster

Original equipment manufacturer (OEM)
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3.5.3.  Value Proposition

Intel offers three primary value propositions: accessibility, performance, and brand/status. The company's
products are designed to operate on a wide variety of operating systems. This is made possible through its
cooperation with customers and other third parties

3.5.4. Revenue Model

Direct sales (Microprocessors, chipsets, motherboards and connectivity with and without cables)

3.5.5.  Product Development Stage

Prototyping, Design & Development

3.5.6. Customer Segmentation

Financial service customers, commercial enterprises

3.6. Kandi

The Company’s primary business operations include development, manufacturing and commercialization of
electric vehicles (EVs), all-terrain vehicles (ATVs), battery packs, automobile motors, controllers for electric
vehicles, and air-conditioning systems. Since 2013, the Company has increased its focus on the development
of pure EVs with a particular emphasis on expanding its market share in China. Till today, the Company has
grown rapidly and maintained its leadership position in China’s pure EV market. (Kandi Technologies, Corp.,
n.d.)

3.6.1. General Overview

Kandi, a carsharing service in Hangzhou, China, uses an automated dispenser to deliver two-seater electric
vehicles to its users from a parking tower (Green Car Reports 2013). Although the vehicles themselves are not
automated, this is one early example of automation used in conjunction with carsharing. (Stocker & Shaheen,
n.d.)

3.6.2. Company Business Cluster

Original equipment manufacturer (OEM)

3.6.3. Value Proposition

Serious and diligent in every detail

3.6.4. Revenue Model

Direct sales (Electric vehicles (EVs), all-terrain vehicles (ATVs), battery packs, automobile motors, controllers
for electric vehicles, and air-conditioning systems.)

3.6.5. Product Development Stage

Prototyping, concept development

3.6.6. Customer Segmentation

General customers, commercial enterprises
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3.7. Nissan

Cars that can think, communicate, learn, predict, recharge, and do it all as your partner. Nissan Intelligent
Mobility is a suite of integrated technology that is designed to increase safety, comfort, and control while
driving, connecting you with your vehicle and the world around you. The future of driving has arrived. (Nissan
Intelligent Mobility | Nissan USA, n.d.)

3.7.1. General Overview

The building blocks of autonomous driving technology have existed in Nissan vehicles for years, in the form of
Nissan Safety Shield technologies. Today, the Nissan Safety Shield technologies can “see” 360° around your
vehicle and alert you to risks detected from all sides. It can apply the brakes, if necessary, warn you if someone
is in your blind spot, let you know if you need air in your tires, and even tell you if it senses it’s time to get
some rest. (Self Driving Autonomous Car | Nissan USA, n.d.)

3.7.2. Company Business Cluster

Original equipment manufacturer (OEM)

3.7.3.  Value Proposition

Express services, master technicians, multi-point inspection on every visit, complete service for all models

3.7.4. Revenue Model

Direct sales (Automobiles, luxury vehicles, commercial vehicles, outboard motors, forklift trucks)

3.7.5.  Product Development Stage

Prototyping, Design & Development

3.7.6. Customer Segmentation

General customers, retailers

3.8. Nutonomy - Aptiv

Aptiv is a global technology company that develops safer, greener, and more connected solutions enabling the
future of mobility. Aptiv is focused on developing and commercializing autonomous vehicles and systems that
enable point-to-point mobility via large fleets of autonomous vehicles in challenging urban driving
environments. With talented teams working across the globe, from Boston to Singapore, Aptiv is the first
company to deploy a commercial, autonomous ride-hailing service based in Las Vegas. (Aptiv | Autonomous
Mobility, n.d.)

3.8.1. General Overview

2013 - nuTonomy founded out of MIT Tests world’s first fully autonomous taxi service in Singapore. 2014 -
First U.S. cross country drive by Ottomatika and Aptiv (formerly Delphi). 2015 - nuTonomy launches public AV
demo in Singapore. First Commercial AV deployment. nuTonomy launches AVs on Boston roads. 2017 - Aptiv
acquires nuTonomy. (Aptiv | Autonomous Mobility, n.d.)

3.8.2. Company Business Cluster

Original equipment manufacturer (OEM)
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3.8.3. Value Proposition

We believe that the power of new mobility — safer, greener, and more connected — can change the world.

3.8.4. Revenue Model

Direct sales (Electric vehicles), customer's trip commission

3.8.5. Product Development Stage

Prototyping, Design & Development

3.8.6. Customer Segmentation

General customers, commercial enterprises

3.9. Qualcomm Automotive

Qualcomm is a global leader in the development and commercialization of foundational technologies that help
power the modern mobile experience. From network equipment and broadband gateway equipment to
consumer electronic devices, we help billions of people around the world connect, compute, and
communicate. Over 30 years of our mobile invention has led to the Invention Age. The foundational
technology and intelligence we put into 3G and 4G is bringing us 5G, connected cars, and a true Internet of
Things. But more than that, our history of invention is kick-starting a new age of possibility. (This Is the
Invention Age | 5g Innovation | Qualcomm, n.d.)

3.9.1. General Overview
Qualcomm's autonomous vehicle platform is a direct challenge to Intel and Nvidia. (Qualcomm Launched
Snapdragon Ride Platform - Business Insider - Business Insider, n.d.)

3.9.2. Company Business Cluster

Original equipment manufacturer (OEM)

3.9.3.  Value Proposition

Qualcomm brings two competitive strengths and value propositions to loT endpoints, connectivity, and
computing.

3.9.4. Revenue Model

Direct sales (Semiconductor and telecommunications equipment’s)

3.9.5.  Product Development Stage
Prototyping, Design & Development

3.9.6. Customer Segmentation

Commercial enterprises, retailers

3.10. Ridecell

Ridecell helps companies build and operate profitable shared mobility businesses. With our High-yield Shared
Mobility™ toolkit of intelligent software, business services, and ecosystem partners, Ridecell customers are
able to maximize three key profit drivers: customer experience; fleet utilization; and operational efficiency.
(Autonomous Vehicles | Self-Driving | Ridecell, n.d.)
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3.10.1. General Overview

Our goal is to bring the benefits of autonomous mobility to reality faster. We enable low-speed, self-driving,
first and last-mile use cases to solve the real-world problems of today, such as mobility for elderly people, last-
mile connectivity from transit stations and night-time safe rides for university students. With successful
autonomous deployments and a rapidly evolving technology stack, we’ve transported thousands of people
safely since 2016. Level 4 autonomy—built for the real world. (Autonomous Vehicles | Self-Driving | Ridecell,
n.d.)

3.10.2. Company Business Cluster

Tier 1 company

3.10.3. Value Proposition

Loyalty and trust, customer service

3.10.4. Revenue Model

Direct sales (OEMs, automotive dealerships, car rental agencies, new ecosystems)

3.10.5. Product Development Stage

Prototyping, Design & Development

3.10.6. Customer Segmentation

General customers, retailers

3.11. Tesla

Eight surround cameras provide 360 degrees of visibility around the car at up to 250 meters of range. Twelve
updated ultrasonic sensors complement this vision, allowing for detection of both hard and soft objects at
nearly twice the distance of the prior system. A forward-facing radar with enhanced processing provides
additional data about the world on a redundant wavelength that is able to see through heavy rain, fog, dust
and even the car ahead.

Autopilot advanced safety and convenience features are designed to assist you with the most burdensome
parts of driving. Autopilot introduces new features and improves existing functionality to make your Tesla
safer and more capable over time. Autopilot enables your car to steer, accelerate and brake automatically
within its lane. Current Autopilot features require active driver supervision and do not make the vehicle
autonomous. (Autopilot | Tesla, n.d.)

3.11.1. General Overview

What comes to your mind when you think of electric cars? Tesla, right? Tesla has been able to seal itself in our
minds as a brand that has come to stay. A Californian based company, Tesla was founded in July 2003 by
Martin Eberhard and Marc Tar penning, who financed the company until Tesla's first Series A funding round.
Elon musk, J Blige Traubel and lan Wright are co-founders of Tesla. ((1) The Business Model of Tesla | LinkedIn,
n.d.)

3.11.2. Company Business Cluster

Original equipment manufacturer (OEM)
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3.11.3. Value Proposition

Tesla aims to provide some of the best-in-class EV models that offers high performance, energy efficient, long
range (with convenient recharge stations), and sleek designs

3.11.4. Revenue Model

Direct sales (Electric Vehicles, energy systems, lifestyle products)

3.11.5. Product Development Stage

Design & Development

3.11.6. Customer Segmentation

General customers

3.12. Toyota

The company said the fund is part of Toyota’s mission to help “discover what’s next” for Japan’s biggest
automaker. Toyota’s Al venture fund has already invested in 19 different start-ups over the last two years,
bringing its total funding commitment to autonomous driving technology to $200 million, the company said.
(Toyota to Invest S100 Million in Autonomous Driving and Robotic Startups, n.d.)

3.12.1. General Overview

Toyota Tsusho Corporate is developing the business in the seven divisions (Metalst, Global Parts & Logistics,
Automotive, Machinery, Energy & Project, Chemicals & Electronics, Food & Consumer Services, Africa) and the
administrative supporting division.(Africa | Segments | Toyota Tsusho, n.d.)

3.12.2. Company Business Cluster

Original equipment manufacturer (OEM)

3.12.3. Value Proposition

Toyota's value propositions are quality and efficiency. Its cars may not be the most exciting, but they are safe
choices -- likely to last a long time, with minimal maintenance, while delivering good fuel economy.

3.12.4. Revenue Model

Direct sales (Automotive, financial services, non-automotive machines)

3.12.5. Product Development Stage

Prototyping, Design & Development

3.12.6. Customer Segmentation

Commercial enterprises

3.13. UberX

Its operating segments include Rides, Eats, Freight, Other Bets, and Advanced Technologies Group (ATG) and
Other Technology Programs. The Rides products connect consumers with drivers who provide rides in a variety
of vehicles, such as cars, auto rickshaws, or taxis. (What Is UberX? - A Private Ride at an Everyday Price, n.d.)
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3.13.1. General Overview

Uber began testing an AV service open to frequent uberX customers in Pittsburgh, PA in September 2016 (Uber
Newsroom 2016).). The company began with a fleet of 14 Ford Fusions and will add 100 Volvos by the end of
the year. (Uber’s New Self-Driving Volvo SUVs Have Been Spotted in Pittsburgh - The Verge, n.d.)

3.13.2. Company Business Cluster

Original equipment manufacturer (OEM)

3.13.3. Value Proposition

Uber is a multi-sided platform and as such it has to have a value proposition to both sides, the passengers as
well as the drivers. For riders, the value propositions are that it is the best way to get around, to be able to call
a ride with one tap 24/7 and track the driver arriving

3.13.4. Revenue Model

Customer's trip commission

3.13.5. Product Development Stage

Prototyping, Design & Development

3.13.6. Customer Segmentation

General customers

3.14. Volvo Group

The Volvo Group comprise ten business areas: Volvo Trucks, UD Trucks & JVs, Renault Trucks, Mack Trucks,
Volvo Construction Equipment, Volvo Buses, Volvo Penta, Arquus, Volvo Financial Services and Volvo
Autonomous Solutions. (Organization | Volvo Group, n.d.)

3.14.1. General Overview

The new business area, Volvo Autonomous Solutions, will accelerate the development, commercialization and
sales of autonomous transport solutions. This will enable the Volvo Group to meet a growing demand and to
offer the best possible solutions to customers in such segments as mining, ports and transport between
logistics centers, as a complement to today’s products and services. (Organization | Volvo Group, n.d.)

3.14.2. Company Business Cluster

Original equipment manufacturer (OEM)

3.14.3. Value Proposition

Volvo always put people first

3.14.4. Revenue Model

Direct sales (Automotive, supplier of marine and industrial drive systems, financial services)

3.14.5. Product Development Stage

Prototyping, Design & Development
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3.14.6. Customer Segmentation

Commercial enterprises

3.15. Zipcar

Take the Wheel, Robot. Self-Driving Cars are Really Happening. The dream of flying cars is still a part of the
distant future...but self-driving cars are another story. Think it’ll be a while until they’re on the road? Actually,
autonomous features are already out there, and fully self-driving vehicles are coming sooner than you think.
They’re going to change the way we travel by making us more productive, safe, and environmentally friendly.

By now, everyone has seen that cute little Google car. It singlehandedly made the idea of self-driving cars seem
real rather than like something out of a sci-fi flick. But while Google might be the most well-known player on
the autonomous car field, they’re not the only one. (Take the Wheel, Robot. Self-Driving Cars Are Really
Happening., n.d.)

3.15.1. General Overview

Zipcar is the world’s leading car-sharing network. We provide on-demand access to cars by the hour or the
day in cities and campuses around the globe. (Reserve with Zipcar and Drive with Uber | Zipcar, n.d.)

3.15.2. Company Business Cluster

Original equipment manufacturer (OEM)

3.15.3. Value Proposition

Obsess about the member experience

3.15.4. Revenue Model

Subscription (hour or day, and only pay for the time you drive.)

3.15.5. Product Development Stage

Prototyping, Concept Development

3.15.6. Customer Segmentation

General customers

4. The Automated Transport Business

Huge investments are needed yet to develop the technology of a commercial automated transport. So, car
manufacturers and startups continue betting to arrive to the end line first. They are exploring alternatives on
how to overcome technical, financial, cultural, and behavioural aspects to accelerate the introduction of AVs
in cities.

4.1. Outcomes from the Literature

The value propositions that appeared from chapter 3 consider the business expectations of car manufacturers,
OEMs, tier 1 companies, commercial enterprises, and retailers. The ones presented below summarize products
and services that can be addressed in the future.

e Indoor and outdoor driverless shuttles even if at the start these operate at lower speeds
e Conversion of traditional cars to automated vehicles
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e Car manufacturers are focused on connected, automated, shared, & electric technologies

e Customer service and maintenance services for AVs and parts

e Sale of parts and premium accessories for AVs

Financial Services, comprising the provision of automotive financing products

Tools to design, test, and operate ecosystems and platforms required for future self-driving business

International sales and marketing strategy to reach global consumers

Mathematical models to ensure safety operation of automated vehicles considering human concept

of responsibility

e Products designed to operate on a variety of operating systems

e Cooperation with customers and other third parties

e Automated driving technology designed in building blocks

e 360° Cameras to alert from risks detected from all sides (brakes activation, if necessary, warnings from
persons in blind spots, or need of air in your tires)

o Deployment of commercial automated ride-hailing services

e Foundational technologies for 5G network communication and broadband gateway to support
automated vehicles

e Toolkit of intelligent software, business services, and ecosystem integration

e Automated mobility for elderly people, last-mile connectivity from transit stations and night-time safe
rides for university students

e Surround cameras provide with 360 degrees of visibility around the car at up to 250 meters of range
to detection both hard and soft objects

e Highly automated functions designed to aid future “drivers”

e Active driver supervision using in vehicle cameras

e Minimal maintenance and fuel economy using alternative source of power

e Automated vehicles used to provide logistic services connecting consumers with products in a variety
of vehicles, such as cars, auto rickshaws, or taxi

e  Multi-sided platform to help passengers and AVs owners being able to call a ride 24/7 and track the
AVs/passenger arriving

e Promotion of development, commercialization, and sales of automated transport solutions

e On-demand access to AVs to support car-sharing initiatives

Consumers require AVs to perform daily activities on a wide variety of environments. Therefore, car
manufacturers continue designing highly automated functions to improve not just only safety on roads, but
also to satisfy the expectations of users. Supported by private investments and public entities efforts, the
transition towards an automated transport is led by real life trials around the world. These initiatives are a
start point that help users to be familiarize with the cameras and sensors installed in/outside of AVs, while
simultaneously they can obtain an experience of a trip on an AVs. Companies use this as marketing to promote
their technologies. Depending on the availability of locations and permissions of public authorities, trials are
characterized for:

o The offer of free rides to passengers on college campuses and business parks

e Driver supervision during testing

e Low-speed AV pilots (25-30 Km/h) serving passengers on short routes

e Limited concession of transport routes allowing companies to cancel trips without notice
e Regular bus rapid transit routes on airports and exclusive roads

In terms of the supply and value chain, car manufacturers rely on their relationship with suppliers (e.g.,
materials, mechanical parts, electric batteries, software etc.) to reduce the cost of their final product. In fact,
Tesla Company which has delivered 499,550 vehicles in 2020 (Tesla TSLA Q4 2020 Vehicle Production and
Deliveries Report, n.d.) designed a business model and a strategy characterized for strong investments on
research and development activities and beneficial agreements that helped them to that end. This also
impulses automated functionalities using sustainable energy sources (Tesla: Business Model and Strategic
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Analysis | by Alec Furrier | Medium, n.d.). The result is Tesla making profit either adding value to their vehicles
or incorporating automated functionalities which are sold as added services. Some of them mentioned below:

e Customizable cars

Regular software updates

Solar panel technologies

Supercharging compatibility

Self-driving features

Built-in relationships with material suppliers

Automated assembly lines (stamping, painting, welding, and even final assembly)
Zero paid advertising

High-level Total Quality Management metrics

e Uniformed batteries size

e Service centres for repairing and maintenance

e Only online transactions as a strategy to lower the selling cost
e Free power charging on stations

The relevance of mechanical performance of cars (e.g., high speed) is evolving to user’s experience (e.g., using
wider screens for entertainment). As evidence suggest, in the short-term vehicles with automated functions
expect to operate at low speeds sometimes with driver supervision. This approach introduces AVs interaction,
perception, efficiency, and utility addressed to increase comfort while simultaneously assure safety. This
transformation matches with the investments perceived from funded projects and private initiatives to
accelerate software and hardware developments, while private companies improve the comfort inside
vehicles.

4.2. General Business Aspects

The profit generated for the business models of companies involve the production and operation of AVs,
automated functionalities and/or the mobility services created for/by third parties. AVs expect to reduce
accidents quitting human factors during driving; however, the strong promotion of these vehicles for car
manufactures can result on congested roads. The business of the latter is based on the number of vehicles
sold, which can affect current mobility trends looking to shift the mindset from the traditional car ownership
to usership approach, the promotion of multimodality and MaaS initiatives to reduce congestion.

With the aim to achieve road safety removing human intervention (i.e., driving, distractions, etc.), AVs
companies rely on the introduction of these vehicles on public roads considering only sources of information
gathered from the technologies installed on themselves (e.g., cameras, LiDAR/Radar, etc.). However, the road
infrastructure can enable C-ITS services supporting warnings and information available on the screens of
vehicles. Resulting on business services model or info-mobility services (e.g., parking, congestion, accidents,
etc.) deployed for traffic management companies.

The roadmap of Figure 4 describes how it is expected to evolve vehicles and road infrastructure services until
cooperative driving is reached. The DAY3+ Services result from the integration and interchange of information
to produce cooperation. The last one with a positive impact on traffic efficiency. Day 1 and Day 2 C-ITS services
contribute with the transition enabling warning applications, VRU protection, cooperation with traffic light
controllers.
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Figure 4. Car-2-Car 2020 Roadmap - C-ITS Day Services

Road infrastructure and vehicles share functions capable to suggest drivers the required travel speed to arrive
at intersections when there is a green light, for instance. Impacting positively the efficiency of urban transport
(How Long Will the Red Light Last? There’s an App for That | PCMag, n.d.). In the long term, road infrastructure
(i.e., traffic lights, vertical road signs) could be digitalized resulting on information presented on the screens

of AVs.

time to green

equipped I

traffic light , u

vehicle position

no right turn
(light off)

recommended
speed

Figure 5. Traffic Light App 1

In the last years governments and regulatory entities authorized the use of vehicles with automated functions
on public roads being the starting point for the AVs business. This even considering the accidents happened
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(Autonomous (Self Driving) Vehicle Statistics 2021, n.d.). Start-ups trying to develop technologies to transform
a traditional car into an AVs, a business model to avoid the replacement of the entire vehicles fleet fight against
global initiatives that impulse the use of alternative source of power for cars (e.g., electricity, hydrogen,
alternative fuels). Meanwhile, evidence suggest that AVs business is highly dependent on the evolution and
installation of public 5G networks to achieve the latency needed to interchange the information, Al, cameras,
LiDAR/radar technologies, and infrastructure support systems.

From the consumer perspective, in 2021 the Deloitte Global Automotive Consumer Study (2021 Global
Automotive Consumer Study | Deloitte, n.d.) “surveyed more than 24,000 consumers in 23 countries to explore
opinions regarding a variety of critical issues impacting the automotive sector, including the development of
advanced technologies”. This resulted on hints to help companies to prioritize investments and future business
strategies.

e Electric vehicles appear to be solidified consolidated from consumers that rethink as a reliable
technology option

e Even if advanced automated features on vehicles come as a standard, consumers are not perceiving
the benefits of connectivity resulting on unwillingness to pay premium for connectivity, automated or
infotainment features.

e The expectations for safety features enabled on vehicles between consumer increase the acceptance
of automated driving features

e Consumers still prefer to acquire vehicles in person at an authorized dealer even considering the
evolution of online vehicle sales. There are still processes difficult to digitize.

Even when consumers are looking to use alternative fueled vehicles (e.g., Hybrid electric (HEV), Battery electric
vehicle (BEV)) the pandemic period increased the preference for gasoline/diesel powered vehicles. The
barriers that BEV need to overcome consider mostly:

e Driving range

e lack of charging infrastructure
e Cost/price premium

e Time required to charge

e Safety concerns

e Lack of choice

These barriers accompanied with the expectations of consumers to charge their EVs at home, reduce the
chances of public and private investments towards the installation of charging infrastructure on-streets or at-
work. The benefits of vehicle connectivity are becoming less clear to consumers, due to concerns related to
cybersecurity.

The propensity to buy a new vehicle considers mostly safety aspects, these in line with the expected benefits
of fully automated vehicles. The current generation continues introducing automated features to drive, being
the preferred one’s blind spot warning, automatic braking, and lane departure warnings signal. Followed by
premium characteristics built-in navigation systems, physical knobs/buttons for controls, 360-degree camera
systems. Finally, comfort or entertainment characteristics Based on the responses, Table 1 presents key
features — dark green — classified by each country.
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Table 1. Importance of Various Vehicles Features for the Next Purchace?

Advanced vehicle feature Austria Belgium  France Germany Italy Spain Turkey UK South Africa

Automatic emergency braking 55% 680% _ 57% --_ 55% 84%
66% 74%

Lane departure warning 47% 56% 63% 55% 81% 43% 73%
Built-in navigation system 62% 69% 70% _ 70% 76% 850 - B4%
Physical knobs/buttons for controls 52% 60% 61% 55% 58% 67% 76% 54% 62%
360-degree camera system 39% 56% S58% 45% 54% 66% 80% 48% 72%
Automatic/dual zone climate contro 47% 51% 63% 45% 64% 61% 77% 48% 60%
Heated/cooled seats 51% 25% 20% 56% 26% 49% 67% 41% 48%
Adaptive cruise contro 44% 520 65% 48% 58% 70% 80% 45% 68%
Electronic parking assist 54% 59% 60% 57% 62% 70% 80% 54% 72%
Built-in WiFi hotspot 26% 34% 43% 31% 48% 55% T71% 39% 62%
Ovear-the-air software updates 26% 44% 49% 21% 480 44% 680 26% 51%
Apple CarPlay/Android Auto interface 31% 320 34% 31% A80% 48% 64% 20% 49%
Semi-autonomous drive mode 23% 30% 34% 30% 44% 52% 66% 26% 46%

The balance between the benefits obtained from the safety and connectivity features and the willingness to
pay for them considers a challenge for car manufactures to reduce the costs while simultaneously try to attract
new customers. In this way, the percentage of consumers that are unwilling to pay more than ~ €400 for a
vehicle with advanced technologies is presented in Table 2. The acceptance to pay for a price premium
increase when alternative engine solutions (e.g., Electric and hybrid vehicles) are between the available
options. The opposite happens for infotainment features. In terms of vehicle financing, consumers spend less
than one hour in researching finance options to a future acquisition. While for loan, lease or subscription,
consumers perceived flexibility (e.g., early termination) and convenience as the key factors to consider.

Table 2. Percentage of Consumer unwilling to Pay More than 400 € for Advance Features on Vehicles?
Advanced techonology category Austria Belgium France Germany Italy Spain  Turkey UK South Africa

Safety 65% 73% 78% 64% 62% S58% 47% 71% 55%
Connectivity 78% 831% 81% 74% 72% 69% 54% 76% 56%
Infotainment B6% 86% 85% 79% 77% T6% 62% 820 65%
Autonomy 68% 73% 72% 66% 55% 58% 42% 680 48%
Alternative engine solutions 51% 62% 63% 54% 42% 45% 31% 59% 44%
uUnwilling to pay more than... €400 €400 €400 €400 €400 €400 Lira 5,000 £400 Rand 8,000

In such context, car leasing can jeopardize present business of automakers or is an undervalued business
strategy that can expand the adoption of AVs. As mentioned in the Automotive world Ltd. (COMMENT: Leasing
Is the Future of Car Usership | Automotive World, n.d.), “Modern consumers have different priorities, and their
attitudes towards owning a car are altering with the cultural shift towards usership over ownership.”

The potential benefits of leasing from the customers viewpoint can be:

e Demand for the latest models and technology: consumers desire to have the most contemporary
products, with the latest features, at the best price.

e (Cost-effectiveness: affordable monthly payments, stability of planned expenditure, avoid unexpected
financial burdens (e.g., breakdowns, reparation), no road taxes, added warranties.

e Advances in safety: a newer car has the most advanced safety systems.

e The impact of depreciation

e Additional features: auto-parking.

Regarding the acquisition process, the intention of consumers towards online purchases is limited by their
determination to interact in person with dealers, build a relationship for services, in-person negotiation, drive
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the vehicle or interact with the automated functions previously they buy it. The interest between consumers
increases for subscription-based services that allow them to access to different models from the same brand.

Percentage of consumers who are somewhat/very interested in a subscription that allows access to different models from the
same brand

Turkey South Africa Spain Italy Austria France Germany Belgium

Q59. How interested are you in each of the following scenarios?

Figure 6. Interest of Consumers Towards Subscription Based Services to Access to Different Vehicles Models?

4.2.1. Automated Driving Value Chain

The value chain defines the production processes of organizations (Porter’s Value Chain, n.d.), as well as the
expected business strategies applied. The AVs industries are using automated assembly lines to decrease
production costs, regular software updates to lowers the perceived age of cars, the integration of self-driving
features, or built-in relationships with material suppliers, as shown in Table 1.

Primary Activities

Intxound Oitiound Mlark et i ;

The Yalue Chain

Infrastructure Techmokgical Developrment

Procirement  Human Fesolrce Managemert I

Support Activities

Figure 7. Porter's Value Chain?®

While value chain refers to the processes to obtain a final product, supply chain addresses the distribution of
the final product (What’s the Difference Between Value Chain vs. Supply Chain?, n.d.). The ambition of car
manufactures in to control both, as the case of Tesla mentioned previously. Companies define the value chain
to transform raw materials/information to products/services, adding value in the process. This to increase
their competitiveness in front of rivals.

4.2.2. Business Model CANVAS*

The interrelations between the nine building blocks that compound the Business Model CANVAS derived in
five pillars. The product/service, customers, partners and infrastructure, costs, and revenues. The Model
created by Alexander Osterwalder (Business model canvas - Business design tool - Business Models Inc., n.d.)
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help to understand how a company/industry creates and markets value in a structured way. The CANVAS
Model is considered to model the different exploitable products of Drive2TheFuture project. The elements
depicted in Table 3. Business Model CANVAS are the following:

Table 3. Business Model CANVAS

Customer Segments

#1 Customer
Segments

BM Canvas block

Characteristics
Customer Segments: The group of clients to
serve. Who are we solving the problem for?

Value Propositions

Value proposition: The product/service missing.

_S What is the problem to solve?
=
o
[«
2
a
(]
>
©
>
o
*
Ch I Channels: Strategies to deliver a product (or
annets service) to the customers
(2]
)
c
c
(5]
=
O
oM
=*

#4 Customer
Relationships

Customers Relationship: the interaction with
customers.

Revenue Streams

#5 Revenue
Streams

Revenue Streams: The cash inflows. How a
company makes money.

Key Resources

#6 Key Resources

Key Resources: Company assets.
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BM Canvas block \ Characteristics
é Key Activities Key Activities: Tasks to operate the company.
2
©
<
>
()
X
~
=*

#8 Key Partners

—~ Key partners: Relationships®
Key Partners &%

#9 Cost
Structure

Cost Structure: The cash outflows. How a
company spends money in operations.

Cost Structure

4.2.3. Porter’s Five Forces Model

The theoretical framework developed by Michael E. Porter establishes five forces to define a corporate
strategy (Porter, 1991). The expected model outcome is to increase the competitive advantage through the
definition of business domain, barriers of entry, dependencies, consumers, and alternatives. Resulting in
market positioning as shown in Table 6 for the automated vehicles industry. The following are the model

forces:
1.
2.

w

Competition: Larger the number of competitors, lower the power of a company.

Potential of New Entrants: Less time and investments required for a competitor to enter in a company
business, lower its power. Barriers of entry are beneficial.

Power of Suppliers: how suppliers can drive the cost of inputs, reduces company power.

Power of Customers: The ability of customers to drive the costs, affect the company power. Including
the cost of new customers.

Threat of Substitutes: Unique products or services potentialize company power.

4.2.4. Strategy Diamond Model

Donald Hambrick and James Fredrickson propose five elements to formulate a company strategy to multi-
business enterprises at all organizational levels and across markets or products (Morris, 2019; The Five
Elements of Strategy, n.d.). The first two establish the market, and company uniqueness; followed by timing,
all of them to obtain a positive performance, as shown in Table 7. The following elements support each other
to a well define strategy:

1.

Arenas: Establish where the firm be active. (i.e., product categories, channels, market segments,
geographic areas, core technologies, value-creation strategies).

Differentiators: Define the competitive advantage. (Customization, price, speed to market).

Vehicles: Defined as how the company can enter in the arenas. (i.e., Internal development, joint
ventures, licensing/franchising, alliances, acquisitions).

Staging: Sequence and speed of strategic moves.

Economic Logic: Profitability. (i.e., Lowest costs through scale advantages, lowest costs through scope
and replication advantages, premium prices due to unmatchable service, premium prices due to
proprietary product features).
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Table 4. The Automated Driving Value Chain

Technology Hardware [Onboard] Software [Onboard] Data Analysis Testing

Lidar, camera, radar, sonar Security, HMI, Robot OS, Al/Learning, Storage, Cloud&On-site, Deep Virtual — Real

Navigation, computer vision, 3D, Learning, Prioritization
Geo-localization, Routing, GPS
Vehicles Standardization & Certification Urban Logistic Autonomous Commercial Passenger
g

Manufactures puplic-Private Stack Vehicles Vehicle
Systems & Security Connectivity & Network  Urban/City Mapping Data Management Equipment
Data Cybersecurity, data V2X, loT, Telematics Management V2X, loT, User, traffic & location, Maintenance, Charging station,

security, equipment, Telematics Parking, weather Urban services & cameras,

monitoring antenna, semiconductors.
Fleet Asset Management Control centres Maintenance

g

Management  staffing, In/De-fleeting, customer Positioning, Vehicle Matching,

service, leasing, financing routing, vehicle status check
Mobilit
0 tY People Carsharing Ridehaling Pooling

perators P2P, station Based, Point2Point. Pre-booked, On-demand Carpooling, ride-pooling, bus-pooling

Mobility Interface Marketplace
Aggregators Mobility option collection, ticket, subscription, B2B, B2C, API, alliance

Pay-as-you-go.
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8. Key Partners
Amazon&Toyota -
autonomous package
delivery

Apple — Research and
testing acquisitions

BMW&Aptiv&Lyft - Self-
driving taxi rides
(automaker+autonomoustech+
mobilityservicescompany)

Audi&Argo -
Autonomous vehicle(A8)
(Automaker+techcompany)

Volvo&Autoliv —
Autonomous car software

Baidu’s - Apollo platform
to support AV’s tech

BMW:-Intel-Mobileye -
Autonomous car concept
(CES 2021)

6. Key Activities

Self-driving ecosystem creation
R&D

Manufacturing and Data gather.
Self-driving experiments and road
testing

Fleet management testing
Accident handling

Secure over-the-air updates to
AV’s

7. Key Resources

Human capital for R&D
developments (Al, LIDAR,
Payments, data analysis)
Automated manufacturing

equipment

Raw materials

Trade/car show timeslots
Panels to market values

Table 5. AVs Business Model CANVAS

1. Value proposition
SAFETY, REDUCE EMISSIONS

AV’s

o Affordability

e Customizable cars

e Regular software updates

e Perform other activities
during ride.

Automated Buses

o Efficient use of resources

e Reduce public transport
costs.

Logistics
e Novel services in terms of
food and packs distribution

3. Customer Relationships

e In person

e Online

e Subscription

e On-demand

e Urban mobility trend

e Replacing ownership to
usership

e Low cost per km

4. Channels
e Global distribution chains

® Apps

e Website

e Pop-up stores

e Car shows

e Automotive sales rooms
e Social media channels

e Viral marketing

2. Customer Segments

e Early riders

e Individuals

e Citizens

e Tourists

e Owners of vehicles for
commercial use

o Taxis

o Buses

o Trucks

o Logistics

e Advertisers

e Governments

e Private companies
o Trucks
o Logistics

9. Cost structure
R&D

Software licenses

Engineering
IT operations
Platform maintenance

Hardware manufacturing

Insurance
Lawyers

Direct selling
Luxury features (software&hardware)
Pay as you go model

3. Revenue streams

Transportation as a service
EV Regulatory Credits

Advertising

[September 2022]




b

D8.3: Business Models Suite V2.0 =

Table 6. Porter’s Five Forces Model Applied to AVs Industry

POTENTIAL OF NEW ENTRANTS

Over 300 self-driving car startups
33 established companies . 5

s . . ZooX|Cruise | Embark | Nuro | StarskyRobotics | A
Apple|Audi|Baidu | BMW | ContinentalAG | Daiml

er|DidiChuxing|Ford | GM |Honda | Huawei|Hyu ptiv|
ndai|JaguarLandRover | Lyft| Mercedes/Bosch |
Nissan/Renault|Nvidia/Paccar|PSAGroupe(Peu
geot,Citroén,Vauxhall&Opel) | SAICMotor|Sams
ung|SoftBank|Tata| Tencent|Tesla|Toyota|Ub
er|Valeo|Volkswagen|Volvo|Waymo(Alphabet  priyvate vehicle VS Mobility Services:
)| Yutong|ZF/Nvidia
° Automa.ted buses LOW
e C(Carsharing
POWER OF SUPPLIERS e Carpooling
e MaaS
Unicorns: Valuations > 1 billion dollars e Leasing AVs — Consumers are price sensitive to switch to
| ArgoAl|Nuro.ai|Pony.ai|HorizonRobotics | Au another brand.

roralnnovation|TuSimple | Momenta| A .
utomated Buses:

Soonicorns Few hundred million.

Innoviz| AutoX| DeepMap|May Mobility]| Fleet — Corporations, government and agencies
Prophesee| Echodyne | AEye| Arbe| Applied

Intuition | Upstream  Security| Sense

Photonics| GuardKnox

Minicorns: Early stage ventures (Series A+)
Eiride| Kodiak Robotics| RideOS| Bestmile]|
Silexica| Silexica| Silexica| Wayve| EasyMile|
Civil  Maps| Civil Maps| Metawavel
Brodmann17| Algolux|
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ARENAS

Where companies are active (and with how
much emphasis)?

Which product categories? Which channels? Which market
segments? Which geographic areas? Which core technologies?
Which value-creation strategies?

AV’s (Electric Batteries, software development, HMI
features)

U.S, Europe, China

Lidar vs radar

Table 7. AVs Business Strategy - Diamond Model

How will returns be obtained?

Lowest costs through scale advantages? Lowest costs through scope and
replication advantages? Premium prices due to unmatchable service?

Premium prices due to proprietary product features?

Sale of vehicles and specialized maintenance
Profit from EV government initiatives (Tesla)
Replication advantages

Premium services

VEHICLES

How will companies get there?

Internal development? Joint ventures?
Licensing/Franchising? Alliances? Acquisitions?

Built-in relationships with material suppliers
Through supply chain control
Alliances

Acquisitions (software and lidar companies)

Customizable cars, regular software updates, solar Maas alliances

ECONOMIC LOGIC

panels, supercharging compatibility, self-driving
features

STAGING

What will be the speed and sequence of moves?

DIFFERENTIATORS

How will companies win?

Speed of expansion? Sequence of initiatives?

Image? Customization? Price? Styling? Product Reliability?
Selling luxury cars in initial stages (Tesla) with some Speed to Market?

automated driving features . . —
Automated assembly lines (stamping, painting,

Commercialize automated driving technologies for
specific situations to achieve a full TRL 5, then continue
with transportation modes (Toyota)

welding, and even final assembly)

Zero paid advertising (Tesla)

High-level Total Quality Management metrics
Improve car driving safety to extend the concept to a fleet Travel experience enhancement

(Start-ups) Scale advantages

. - Maintaining a driver mode
Using Maas to accelerate automated driving g

development.
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5. Drive2TheFuture Findings and Outcomes Related to A8.3

Trough global sustainable and green transport goals (e.g., Paris agreement) governements are looking to
influence the industry to adapt products or create new ones with lower environmental impact. An effect
reflected on the multiple mobility services created to increase the efficiency of transport and reduce
emmisions. The forthcoming technologies follow this rules relying on public and private investments in
research and development activities that support field trials, automated shuttles, 5% generation of
communication (5G), electric batteries or hydrogen fuels and sources of data to study the habits of end users,
etc. However, the adoption of such solutions remain in the hands of the final users.

The adaptation of the automated transport (e.g., public transport vehicles, drones, robots, railways, airplanes)
and HMis is a requisite to be fulfilled, including the provision of precise information to passengers and road
users (e.g., pedestrians, cyclist, etc.) — Road accidents can be produced by the misunderstanding between
humans and robots —. Acceptance, trust, and human-machine interaction issues are gaps studied by
Drive2TheFuture Project.

5.1. Business Schemes from Automation to Maa$S

The business of self-driving cars technologies has the potential to be extended to the creation of mobility
services platforms or private initiatives towards Mobility as a Service (Maa$). Soft modes of transport (cycling,
walking, roller-skating, etc.) are preferred for everyday last mile trips, however, it is from the integration and
availability of e-bikes, e-scooters, car-sharing, car-pooling, etc., that the mobility business is supported. Maa$S
is looking to aggregate them in an app, including payment; functionalities that can be enlarged to inform users
about delays, occupation of vehicles, etc. An app challenged to overcome institutional, financial, technological
and data privacy policies. Mobility trends which seek to satisfy societal needs, in this way automated
transportation, road infrastructure sensors and Maa$ are addressed to attend specific problems. Theoretically,
the concepts of automation and Maa$ can be applied at municipal, regional, national, and even international
level categorizing the road infrastructure — ISAD classification levels — and using — the SAE levels — of driving
automation (Figure 8).

ISAD Name

Conventional infrastructure/No

Conventional AV Support
Infrastructure D Static Digital Information/Map
Support
€ Dynamic Digital Information
Digital Infrastructure B Cooperative Perception
A Cooperative Driving
Description

SAEO Wa.rmngs and momentary
assistance
Steering OR Brake/acceleration

Driver Support Features SAE 1 . ) /

assistance

SAE2 Ste.enng AND Brake/acceleration
assistance

SAE 2 Features that can drive the vehicle

. SAE4 under LIMITED conditions
Automated Driving
Features ¢ P
SAES Features that can drive the vehicl¢
- under ALL conditions

Figure 8. ISAD Schemes and SAE Levels
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The D6.2: Business Models and Best Practices of Correlation of Automation to MaaS supports the safety-
entertainment approach of AVs, complemented through the integrated mobility services of information and
payment features enabled by Maas. It is foreseen a transformation in the business model of taxis, car-sharing
and car-pooling services due to fully AVs open the possibility to pick up a passenger and take him to his
destination neither human intervention nor driver. Additionally, for periods of AVs being unused, owners
could rent them to obtain an extra source of income. This can incentivize further purchases of AVs resulting
again in problems of congestion, as at present. National authorities and regulatory bodies of countries such as
UK, Texas, Denmark, Italy® continue clarifying the rules of operation and driver’s compensations of ride hailing
services (e.g., UBER, Lift, Juno, bolt, etc.).

From the transport perspective, technology and regulations are dependent on each other to allow final users
to explore the available options on development and adapting products to users preferences. The proposed
approach of D6.2 references how automated systems are legally approved as well as AVs legislation. The AVs
legislative database can be combined with the framework applied to the production of vehicles before the
release of AVs to be sold, assuring cooperativity and interoperability between them. This need to be sustained
on federal laws to guide the process in which car manufacturers test, certify and register HAV (Figure 9).

Data Recording e System Vehicle Human-Machine . ..
& Sharing Y Safety Cybersecurity Interface
Consumer Education Post-Crash Federal, State and Ethical
& Training Vehicles Behavior Local Laws Considerations

Figure 9. DOT's Vehicle Performance Guidance - Applicable to All HAV Systems on the Vehicle
The following general aspects need to be considered in terms of regulation and policies:

e Law enforcement and emergency response
e Vehicle registrations

e Liability and insurance

e Education and training

e Vehicle inspections and maintenance

e Environmental impacts

The Maas functional blocks (Figure 10) — architecture of the App — require guiding the customer through the
process of registration, choice of transport modes to the final payment, which require a well-functioning on
all platforms (e.g., mobile phones, web, etc.). Service providers (e.g., transport, booking, payment, etc.) adapt
their offer based on local needs, achieved using standardized modules for each one of the services to supply
and interchanging information through APIs.

The consolidation of MaaS depends on aspects such as profit margins of MaaS companies, partnerships,
authorizations from regulatory bodies, the alternatives of transport supplied to cover the needs of users and
the comfort they find on it, the evolution of shared mobility, and the technological advancements in terms of
communications. So, how to make a profitable business considering the actors involved is the question that
expect to solve MaaS companies. Currently the preferred revenue model for car-sharing, bike-sharing, and
scooter-sharing is pay as you go model; also giving the possibility to get passes for a set of days, option
addressed to tourist.
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Trip
Execution

Operator

Payment
Information Y

Registration Planning Cybersecurity Booking

Figure 10. Maas - Functional Blocks Visualization

Supported on MaaS-Alliance findings, the following aspects should be considered to extend Maa$ applications:

o Develop open systems between vendors and operators

e Create open architecture with standard interfaces

Support a cooperative ecosystem between the stakeholders (public and private ones)

Clarify roles and responsibilities

Guarantee the level of access to APIs for all the actors involved

The public transportation authority should ensure similar contract conditions and pricing for Maa$S
Operators/Aggregators

e Gathered data need to be shared with local authorities for analysis

The statements mentioned need to be combined with the following AVs requirements to potentially integrate
both.

e Redundant Architectures and real-time
e The increasing demand of High-Speed Data
e The external connectivity required by safety and other applications
e The automated Driving Quality and Reliability
e A new approach for safety is required by increasingly electrified cars
e  Miniaturized solutions for the next generation of cars
e Advanced Driving systems
Satellite Mobile
Communication Communication
24 Gbps — Level 3-4 Autonomy —
(((C D)) 12 Gbps — Advanced Infotainment %
0 3 Gbps - Infotainment
Backend & Cloud

@ 1 Gbps - Legacy Entertainment Systems V2v/v2X

P Q 150 Mbps - In-Vehicle Networks Communication

Communication

0

Central
Gateway

CONTROLLEVEL

DATA BACKBONE
DOMAIN LEVEL ‘ Driver ‘ iy ’ ‘ Vehicle ’ - ‘ Body
O O Assistance atety Motion nfotainment Electronics
[ FUNCTION LEVEL ' l I ]

Figure 11. AVs - General Requirements for a Full Implementation

5.2. Road Pilots - Results from Phase llI

Considering the aim of each road pilot, from phase Il has been gathered the experiences of participants of the
trainings. Table 8 presents the categorization between the indicators evaluated and each pilot. The values
highlighted in the table have been used as a reference to conclude:

e The score provided can be biased due to the high expectations of participants regarding AVs and advanced
technologies in transport. This plays a key role during the evaluation of new functionalities.

e The consolidated results suggest a certain knowledge about AVs from participants of the trainings
considering the high values obtained.
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e Acceptance of automation from users received the lowest score between all the indicators related to
acceptance.

e Inthe case of behavioural adaptation types and conspicuity and operation of AVs, these have received the
lowest score from all indicators possibly to the difficulties to analyse risks (e.g., such as risky overtaking)
and understand potential operation modes (i.e., automated, or not) of future automated shuttles from
participants of traffic management centres

e The understanding of HMI concepts received high outcomes, even if the understanding of signs on AVs
would require further studies

e The importance of the simulations on participants using VR tools requires to be highlighted due to the
impact that can generate

e Regarding previous knowledge of automation and Maas, there is in general a good understanding of those
concepts and what they represent.

Table 8 Drive2TheFuture Pilot Results — Phase Il

Indicator RO1 RO2 RO3 RO5 RO6 RO7 RO8
Cyclists’ interactions with Automated shuttles 5
Acceptance after experience 9
Acceptance after hands-on experience 7 9 8 6
Acceptance of automation & operation capacity concepts evaluated
from Traffic Management operators
Acceptance of automation differentiated by passenger cluster 7 9
Acceptance of automation from passengers at bus transit points 6
Acceptance of automation from users 5 7 5
Acceptance of automation from users - Overall 9
Acceptance of AVs from operators/stakeholders’ perspective 8
Acceptance of shuttles by cyclists 6
Acceptance of the participants to take part on a training about AVs 7
Automated Buses Operation 5 7
Automated Buses Operation in rural areas 10
Behavioral adaptation types 3
Conspicuity and Operation of AVs 4
HMI Concepts - Understanding from users 8 7 8 8
HMI Concepts - Understanding of the signs 4
Impact of the simulations on participants using virtual reality tools 8
Integration of Automated buses with MaaS concepts 8
Interaction between AVs and Users 8 10
Interest of future integrations from operators/stakeholders’
perspective
Liability and operational 5
Passenger and vehicle interaction 7
Previous knowledge about automation 3 9 6 6
Previous knowledge about Maa$S from users 5 3 2 8
Risk of falls inside an automated shuttle 5
Training of passengers of automated buses 8
Understanding of Maa$S concepts from users 7 5 7
Users Behavior Adaptation 8

5.3. Exploitable Outcomes - M18

The development of products to be released to the market is one of the expectations of the project around its
ending. At month 18, the list of exploitable products has been updated considering the first results. Table 9
reflects the list of expected outcomes that can be updated considering feedback from pilots, relevant results
during project lifetime as well as business opportunities.
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Table 9. Drive2theFuture Exploitation outcomes (as planned at M18 of the project)

Time to market

Relevant Lead/Involved

Exploitation

Exploitation

Outcome

type

Deliverable

Partners

after project
end

AV  acceptance
1 simulation S/W platform & PI/B2B D21 NTUA Immediately
platform and tools after
tools
Sentiment
2 |analysis and S/W tool B2B D2.2 INF 12 months
social media
AV driver Models with Immediatel
3 | behavioral accompanying p D2.3 TOI - TUM oy y
model S/W
HMI
4 |development |V 25;Tsrm & B28B D3.2 FhG/IAO 6 months
toolkit for AVs
Traffic Services know
5 | management how B2B D6.2 SWM 24 months
services
Multimedia
6 |training s/w for S/YV forpc B2B/B2C D4.1 (part) CERTH/RIT 12 months
environment - VTI
AVs
AV Training Training package
7 |programme for & p. & B2C D4.2 (part) UITP 6 months
. , of services
PT drivers
N ey e
8 truck and  taxi package of B2B D4.2 (part) IRU 6 months
. services
drivers
N
9 Zrivgin package of B2B/B2C | DA4.2 (part) IAM 3 months
. & services
instructors
AV Training Training
programme for VTI, EURNEX,
10 ail operators package of B2B D4.2 (part) TUB 3 months
. services
and signallers
AV Training .
programme for Training Immediately
11 B2B/B2 D4.2
automated ship package of /B2C 4.2 (part) Tuco after
services
operators
AV Training Training Immediatel
12 | programme for| package of B2B D4.2 (part) DBL after y
drone operators services
D
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Drive2TheFuture considers platforms and training programs to familiarize users with AVs and their functions.
In those terms, taking as a reference SKILLFUL: project deliverable D6.4 “Dissemination activities and
Exploitation Plans” four exploitation schemes have been identified (Table 10).

Table 10. Drive2TheFuture Project - Exploitation Schemes

Exploitation Scheme Description

I. Public (P) e Public courses that are open to the public (and free).

e Courses for training the personnel of the organization that

1. Private Internal (PI) developed the course

e The developer of the course will sell training hours of
vocational training.

e The training will be provided by members of the owner
organization (course developer).

I1l. Private — Sales B2C

e The developer of the course will sell the content of its course
IV. Private — Sales B2B to other centers/organizations/Universities or offer it with
some fee for specific period (i.e., per year).

5.3.1. Customer Segmentation

The fast-prototyping tools and Virtual Reality (VR) solutions used to analyze the human-machine interactions
in safety environments helped to study the response of users to the scenarios with AVs. In fact, the acceptance
and further adoption of automated transport solutions depends on how fast trainings can be adapted to the
knowledge and skills of each user. The combination between the type of participant — that can be multiple
— and the adopter category plays a key role to be considered for the development of trainings, and HMI
devices, the latter being the ones that can ease the user-machine interaction. (Table 11)

Table 11. Drive2TheFuture Project - List of Potential Participants of the Trainings

Participant Type of Adopters

Individuals e Innovators
e Students, Workers, Tourists e Early adopters
e Regular travellers e Early Majority
Professionals of e Late majority
e Government and authorities e Laggards
e  Mobility/Transport service
providers

e Road operators

e Traffic Managers

e Car manufacturers

e Start-Ups

e Associations or alliances
Experts of technical areas:

e App developers, APl developers

e Mapping

o Info-mobility integrators

e Application service providers
Expected AVs Owners of taxis, trucks
and fleets for logistics
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The goal is to use the exploitable outcomes to enhance the adoption and acceptance of the present and future
automated transport (e.g., road, maritime, rail, drone), and accelerate its growth. So, trainings and courses
are mainly addressed to:

e Professionnals and Experts

Proffessionals of any area of knowledge require to understand the functionalities and capabilities of the
automated technologies which can facilitate its development and further exploitation. The fast-prototyping
tools using Virtual reality (VR) and web-based tools, trainings and courses contribute to familiarize
professionals and experts with advanced HMI concepts, digital information and driver support features
provided through AVs. The positive impact on regulations consider that public institutions can prepare workers
and study policies in advanced using Drive2TheFuture exploitable outcomes. For instance, the list of
professionals presented in Table 11 can be used as a reference in the case of private institutions.

As an example, Table 12 presents a list of potential future automated functions that can be supported by the
infrastructure in which transport professional would need a training or course.

Table 12. Examples of Functionalities Enabled by the Infrastructure to Support AVs
Monitoring Pro-active maintenance
LTZ Management
Lane control (including permissions on lanes)
Control Speed limits
Traffic signal priority
) Collective guidance
Guide Individual guidance
Traffic forecast
Classification
Data & Levels of Service
Analytics Travel Times
Incident detection
Safety heatmaps
Adaptive traffic control
Incident management
Automate Collaborative traffic management
Air quality enabling features
o Eco-driving
Efficiency Traffic Light Assistance
Optimized re-fueling
Comfort Comfort services

Warning application -weather conditions
Warning application - slippery
Warning application - visibility

Wrong way driving
VRU Safety
In Vehicle Signage

Safety

Collision detection
Road Works Waring
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e End Users

The adoption of AVs and the acceptance of the highly automated functionalities (Table 13) consider the
identified concerns and risks (i.e., behavioral, technical, regulatory, etc.) of Drive2TheFuture project.
Therefore, the exploitable results can be used to reduce the misconception of automation accelerating the
use of automated mobility products.

Table 13. Examples of Information and Features enabled on AVs

Digital Information Provided to AVs

Digital Map with road VMS Warnings, Microscopic Traffic Guidance, Speed,
signs Incidents, Weather situations Gap, Lane advice
Features Enabled on AVs
Automatic emergency Blind Spot Lane Departure Warnings Lane Centering
braking
Adaptive Cruise Local Driverless Taxi  Pedals/steering wheel could Traffic Jam
Control not be present on AVs chauffeur

Considering the functionalities of vehicles at present and those expected in the future, the access to any
transport mode should require validating (Figure 12) if end users or customers understand the multiple
automated functionalities of the AVs, as well as the safety and warning information presented in the HMI (e.g.,
touch screens, push buttons, led, lights, signs) of vehicles and buses. This area of business can be integrated
on the current offer of trainings, and tools. The registration process plays a key role to access to the connected,
cooperative, and shared mobility.

Ownershi Shared Public Micro-
P Models Transport mobility
Autonomous Taxi Bike Sharin
Transport Mode . Car-Sharing Autonomous Fleets g
Vehicles Scooter Sharing

Car-Pooling

Education | Human-Machine Interface Privacy

& Training |system Safety||Post-Crash Vehicles Behavior

Trip
Execution

App Operator

Information Registration  Planning Cybersecurity  Booking

Payment
Platform

Figure 12. Validation Process to Rent an AVs — Proof of Concept

One of the value propositions for AVs is to supply safe modes on transport extended to rural areas; However,
car accident insurance models need to clarify the role of each part involved and who takes charge of the
responsibility. Briefly, the following are the identified parts for each case:

e AV Ownership — Vehicle owner, car manufacturer

e Shared Models — Car manufacturer, Maa$S operator, Maa$ aggregator, mobility service provider,
transport operator, passenger

e  Public Transport — Car manufacturer, Maa$S operator, Maa$S aggregator, mobility Service provider,
transport operator

Companies that supply insurances for cars can be interested in the training and tools of Drive2TheFuture.
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6. Drive2TheFuture Business Models

Drive2TheFuture project identifies the needs and wants of future consumers of the automated transportation,
also including impacts on the industry. Contributing to that end, Chapter 6 includes experiences from project
partners, the exploitable outcomes of the project, and business models in the automated industry. Specifically:

e Involving project partners as an active part of the present report. Promoting the discussion as well as
encouraging them to provide insights about the needs and requirements of the automated mobility.

e Identifying the business potential of the exploitable outcomes. Addressed to examine how
Drive2TheFuture partners expect to offer the product or service developed.

e Specifying a business model for five transportation modes, including drones and robots used for
deliveries of packages.

o Defining potential win-win schemes for the actors involved in the automated industry. Incorporating
advice from D2F partners and outside of the project.

The Drive2TheFuture business modelling includes results of the exploitable outcomes in the final stage of the
project. Followed by the business models of AVs, Automated Public Transport (A-PT), Mobility as a Services
(MaaS) and On-demand mobility services, Automated Railway Transportation and Drones and Robots.

6.1. Drive2TheFuture Workshop

During a workshop held online on February 2022, project partners contributed with insights and advice about
the evolution of the automated industry as well as the challenges to overcome. They examined the next
categories of actors in a pre-trip, on-trip, and post-trip phase (Table 14).

e Consumers: Looking to anticipate needs and difficulties in an automated transport

e AVs: Devising actual and future requirements

e Public Authorities: Defining the public policies required to cooperate with the private industry

e Incentives: Specifying measures to attract users and companies to the automated mobility

e Mobility Services Integration: Designing alternatives to the integration of transport modes in mobile
applications

Table 14. D2F Workshop - Template Used to Collect D2F Partners Insights
Pre-Trip On-Trip Post-Trip Main Ideas

Consumers

Avs

Public Authorities

Incentives

Mobility Services Integration

The discussions led to recognize unexpected user needs. However, as mentioned by participants companies
are working to fulfill them. Unclear aspects and questions appeared around what the industry needs to do in
specific phases of a trip. The conclusions of the workshop are presented below:

AVs

e Post-trip: Cleaning or disinfection of automated shared vehicles in a post trip (e.g., Paris)

e On-trip: Information issue, design different information needs and user groups (i.e., personalization
depending on the necessities)

e Pre and Post trips maintenance program for AVs
e Inlidar systems is difficult to reprogram the route
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e Automated system does not detect some issues
e What can we expect from the AV after a trip?

Public Authorities

e  Pre-trip: if AVs could be always in movement, there is no requirement for parking spaces.

e Revision of the traffic rules and policies to attend AVs requirements

e Pre-trip: Organize awareness campaigns (incentives), Available charging stations, enforcement
policies for AVs, liability issues, mitigate the use of private cars, network connectivity (e.g., routes),
public spaces use, connection involves security issues (i.e., AVs with no connection work perfectly),
remote control requires connectivity

e 5Gis not required? C-ITS is enough.

Incentives

e Removal of physic payments, only electronic
e Teslais creating an insurance program for their cars (i.e., liability issues)
o Who will be the responsible for the insurance program of an AVs?

Mobility Services Integration

e During a journey share location, all data need to be facilitated to know where to park,

e Data transparency rules and data sharing open (i.e., Data must be shared with applications to
combine all modes of transport)

e There is a personalization issue for route planning. This requires that consumers share data to obtain
suggestions for last mile options to finalize their trips.

e No private cars

Main Goal: Maximize AVs Market Penetration

Current Requisites?, Necesities?, benefits, issues, problems

to solve?, impacts

= 22
Consumers B

—_— Neads/diftiulties?

‘Autonomous
Vehicles

Governernment/
Authorities

ey st do? veiies  derarid

Rercus)

Mobility Services Integration

— (rseBihescant

Figure 13. D2F Workshop — Analysing Needs and Requisites in the Automated and On-demand Mobility
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6.2. Exploitable Outcomes Business Modelling

The identification of the business potential of each exploitable outcome has been considered through the
business model Canvas.

Individual Business Models - CANVAS
(CERTH/MIT-VDL

Exploitation Outcome

e Multimedia training s/w for AVs

Product Type

e S/w for PC environment

Exploitation Scheme
e |ll. Private — Sales B2C
e |V. Private — Sales B2B
Business Proposition and Market Potential

VTI suggests that public transport and landowners received help from using the AV bus stop and shuttle
services accordingly. However, the market potential needs such a service, thus the market risks are
narrowed to none, with investment cost being low. CERTH/HIT focuses the business proposition on AV/PT
fleet operators and trainers of drivers/operators, without excluding anyone else. Also, within the project
aggregated data have been collected on user acceptance, behavior, accident/incident types and other
estimated risks that also lead to the identification of the users’ training needs. The effort focuses on training
programs and protocol guidelines that could be used by advanced driver-assistance system trainers, to
optimize driving safety. However, the Drive2theFuture multimedia E-learning platform is going to include
training for operators of all modes, tailored modes for their needs, as they have been also defined with the
project. The main barrier towards the exploitation and market penetration of this multimedia e-learning
platform deals with the fact that automation products are mostly still in experimental phases, so their
training cannot be mature either. This may lead to dynamic changes after the end of the project, while
differences are expected among different automation levels. Additionally, since this training can be
considered to deal with long-term problems, this could affect the interest of the relevant stakeholders.
Another project to bridge this “valley of death” could be useful.

Customer Segments

e B2C-The developer of the course will sell training hours of vocational training

e B2C - The training will be provided by members of the owner organisation (course developer)

e B2B-The developer of the course will sell the content of its course to other centres, organisations,
transport operators, local authorities or offer it with some fee for specific period (i.e., per year,
monthly)

Value Proposition

e Personalized training for operators of all modes based on users training needs

Channels of Communication

o Website

e Mobile applications

e Social media channels

e Viral marketing

e Fairs in universities and organizations
Customer Relationship

e Personnel and web-based assistance
e Co-created trainings

Revenue Streams

e Direct selling or contract
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e Subscription Model and Fees

Key Resources

e Project Findings, services, and tools development
DBL
Exploitation Outcome

e AV Training programme for drone operators

Product Type

e Training package of services

Exploitation Scheme

e |V. Private — Sales B2B
Business Proposition and Market Potential
The training program is directed to the aeronautical business, with a particular focus on drone operators.
An idea for the market around this product has come up from the research conducted so far in
Drive2theFuture. There seems to be a big need for a tool to simplify the authorization process of drone
operations. The training program is expected to raise the interest of the market, intended as the drone
operators. There is no awareness about possible competing initiative which may be currently ongoing. The
training program requires a continuous update to present a trustworthy and complete picture of drones’
regulation. Changes in methodology and improvements in the operator tools must be reflected in the
training program.
Customer Segments

e B2B - Drone operators

e B2B - Regulatory bodies

e B2B-The developer of the course can sell the content of its course to other centres,
organisations, universities or offer it with some fee for specific period (i.e., per year, monthly).

Value Proposition
e Training tool to simplify the authorization process of drone operations and increase the market

size

Channels of Communication
o Website
e Social media channels
e Viral marketing
e Fairs in universities and organizations

Customer Relationship

e Personnel and web-based assistance
e Co-created trainings

Revenue Streams

e Direct selling or contract
e Services based model
e Subscription model and Fees

Key Resources

e Project Findings, services, and tools development

FhG/IAO

Exploitation Outcome

e HMI development toolkit for AVs

Product Type
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e S/W platform & tools
Exploitation Scheme
e |V. Private — Sales B2B
Business Proposition and Market Potential

The product has been projected to be used in automotive and transport-related industries, where new HMI
concepts are developed, tested, and optimized. With this software, concepts can be made accessible for
testing user acceptance in early stages of the development cycle. Also, the product can be used for
awareness creation in the public, e.g., at conferences, expo days and fairs. Tools for prototyping in VR for
the automotive domain already exist, focusing on the user group of drivers. However, they are not
dedicated tools for comprehensive HMI development over different modes and for different user clusters.
Additionally, existing software does not aim at end users. Existing tools, such as VREXPERIENCE by the
company Ansys or cARVR by Athena, aim rather at expert-users. The HMI development toolkit developed
in Drive2theFuture shall be interactive and easy to use to raise acceptance for new HMI solutions among
end-users. Given that VR systems’ availability on the consumer market and at end users’ homes is still
limited, using the software platform might now still be bound to the lab with a dedicated setup, e.g., specific
input devices. However, until the launch of the product, availability of consumer VR devices might be more
widely spread. Possibilities to make the platform available to users at home without VR goggles, e.g., by
interactive 3D-videos for training is also considered. Apart from that, motion sickness is still a problem that
many users experience when they use VR goggles, which is a general issue inherent to interactive
simulations.

Customer Segments

e B2B - Original equipment manufacturers (OEMs)

e B2B-Transport industry (e.g., road operators, traffic authorities)

e B2B - The developer of the course can sell the content of its course to other centres, driving
schools, organisations, or offer it with some fee for specific period (i.e., per year).

Value Proposition

e Optimized HMI concepts for user acceptance testing Tools for prototyping in VR

Channels of Communication
e Web site
e Mobile application

e Social media channels

e Viral marketing

e Fairs in universities and organizations
e Carshows

Customer Relationship

e Personnel and web-based assistance
e Co-created trainings

Revenue Streams

e Direct selling
e Services based model
e Subscription Model and Fees

Key Resources

e Project Findings, services, and tools development

Exploitation Outcome

e AV Training programme for driving instructors
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Product Type

e Training package of services

Exploitation Scheme

e ||l. Private — Sales B2C
e |V. Private — Sales B2B

Business Proposition and Market Potential

The delivered product aims to the Driver Training industry, both for novice drivers and refresher course for
qualified drivers. There may also be potential for links to car manufacturers to encourage them to deliver
training on autonomous features. The market potential requires to be further investigated through surveys
looking to identify the preferred mode of training (e.g., app, printed materials or on-line learning, etc.) in
each country. Figures for tests are hard to find for all EU countries but in the UK alone 1.5 million driving
tests are conducted every year. At European level, run into several million tests per year, so the market
potential is large. There are no EU wide rules on driver training, driving schools or driving instructors. There
are, however, minimum EU standards for:
e The driving test: the examinee needs to pass both a practical test and a theory test

e The driving examiners: they must successfully complete a training program and be subject to
periodic quality assurance and training.

This means that market conditions expect to vary from country to country. In addition, many countries have
applied controls to in car training due to Covid-19 restrictions. Car makers may decide to improve their own
awareness programmes for the purchasers of their vehicles. Consumers may believe that such short
handover programmes are sufficient to enhance their knowledge of automated features.

Customer Segments

e B2B - Original equipment manufacturers (OEMs)

e B2B-Transport industry (e.g., road operators, traffic authorities)

e B2B-The developer of the course can sell the content of its course to other centres organisations,
universities or offer it with some fee for specific period (i.e., per year).

e B2C-The developer of the course can sell training hours of vocational training

e B2C - Driving schools or driving instructors

e B2C-End users

Value Proposition

e Training program for novice drivers and refresher course for qualified drivers based on AVs

Channels of Communication

e Website

e Mobile application

e Social media channels

e Viral marketing

e Fairs in universities and organizations
e Carshows

Customer Relationship

e Personnel and web-based assistance
e Co-created trainings

Revenue Streams

e Direct selling
e Services based model
e Subscription Model and Fees
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Key Resources

e Project Findings, services and tools development

Exploitation Outcome

e Sentiment analysis and social media

Product Type
e S/W tool
Exploitation Scheme
e |V. Private — Sales B2B
Business Proposition and Market Potential

The Sentiment Analysis tools, and software are addressed to all relevant stakeholders, from OEMs, to public
authorities and academia. Although the actual need for the product is not easily calculated, the tool can
supply significant assistance to policy makers as well as to the transportation industry, by assessing the
acceptability of solutions and adapt their marketing campaigns. Risks that could halt the development of
autonomous solutions will negatively affect this product as well.

Customer Segments

e B2B - Original equipment manufacturers (OEMs)

e B2B-Transport industry (e.g., road operators, traffic authorities)

e B2B-The developer of the course can sell the content of its course to other centres organisations,
universities or offer it with some fee for specific period (i.e., per year).

Value Proposition

e Assist policy makers as well as to the transportation industry, by assessing the acceptability of
solutions and adapt their marketing campaigns

Channels of Communication
e Web site
e Mobile application

e Social media channels

e Viral marketing

e Fairs in universities and organizations
e Carshows

Customer Relationship

e Personnel and web-based assistance
e Co-created trainings

Revenue Streams

e Direct selling
e Services based model
e Subscription Model and Fees

Key Resources

e Project Findings, services, and tools development

Exploitation Outcome

e AV Training programme for truck and taxi drivers

Product Type

e Training package of services

Exploitation Scheme
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e |V. Private — Sales B2B
Business Proposition and Market Potential

The commercial road transport sector is expected to benefit from these training programmes since they
can provide insight on how trainings can be organized and which entity to contact to be trained accordingly.
There is a profound need for AV training programmes since technology is rapidly evolving and becoming an
integral part of vehicles. Several OEMs have their own training programmes which are usually confidential.
This makes it difficult to collaborate and increases competition. There are risks related to AV training
programmes due to commercialization to the road transport sector. This is because the technology is still
not mature and due to low penetration on the market. Exist also the risk that companies do not support
this technology due to its added value could be unperceived.

Customer Segments

e B2B - Original equipment manufacturers (OEMs)

e B2B-Transport industry (e.g., road operators, traffic authorities)

e B2B-The developer of the course can sell the content of its course to other centres organisations,
universities or offer it with some fee for specific period (i.e., per year).

e B2C- Taxi and truck drivers

Value Proposition

e Training addressed to benefit truck and taxi drivers regarding automated functionalities. In-class
or on-site (test track, open road) training for the professional drivers.

Channels of Communication
e Web site
e Mobile application

e Social media channels

e Viral marketing

e Fairs in universities and organizations
e Car manufacturers shows

Customer Relationship

e Personnel and web-based assistance
e Co-created trainings

Revenue Streams

e Direct selling
e Services based model
e Subscription Model and Fees

Key Resources

e Project Findings, services, and tools development

NTUA

Exploitation Outcome

e AV acceptance simulation platform and tools

Product Type
e S/W platform & tools
Exploitation Scheme

e |l. Private Internal (PI)
e |V. Private — Sales B2B
Business Proposition and Market Potential
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The platform and the tools are developed as a service and can be used to synergize NTUA and the industry.
The existing market has place for innovative solutions concerning the acceptance of AVs by the users, while
research organizations and industry need a platform to test these new solutions. Moreover, there is also a
need to integrate similar platforms to traffic management solutions. The global traffic management market
size is expected to grow from 26.29 bn € in 2019 to 49.74bn € by 2024, at a Compound Annual Growth Rate
(CAGR) of 13.6%. The possible market risks concern platform’s lack of extensive tests in various settings and
recurrent conditions. For a market implementation, an extensive sensitivity analysis and evaluation
continue being a requirement.

Customer Segments

e PI-Courses for training the personnel of the organisation that developed the course

e B2B - Original equipment manufacturers (OEMs)

e B2B - The developer of the course will sell the content of its course to other centres,
organisations, universities or offer it with some fee for specific period of time (i.e. per year)

Value Proposition

e Platform and tools developed as a service to improve the adoption of automated mobility

Channels of Communication
e Web site
e Mobile application

e Social media channels

e Viral marketing

e Fairs in universities and organizations
e Car manufacturers shows

Customer Relationship

e Personalized training services
e Co-created services

Revenue Streams

e Subscription Model and Fees

Key Resources

e Project Findings, services, and tools development

Exploitation Outcome

e Traffic management services

Product Type

e Services know how

Exploitation Scheme
e |V. Private — Sales B2B
Business Proposition and Market Potential

Swarco Mizar operates in the market offering ITS integrated systems and services for Traffic monitoring and
control in the Urban Areas and Public Transport management to the customer and supplying software and
components to companies of the SWARCO group and international OEMs. The market around this product
seems to have a potential especially for small installations and Proof of Concept. However, an undeniable
risk is market’s viability dependence on the evolution of AVs.

Customer Segments

e B2B - Transport industry or authorities (e.g., road operators, traffic authorities, cities)
e B2B-The developer of the exploitable outcome can sell the content of its course to other centres,

organisations, or offer it with some fee for specific period (i.e., per year).
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Value Proposition

e Improve the knowledge and acceptance of advanced traffic management services for operators

Channels of Communication
e Web site
e Mobile application

e Social media channels

e Viral marketing

e Fairs in universities and organizations
e Traffic management fairs

e Congresses

Customer Relationship

e Personnel and web-based assistance
e Co-created services

Revenue Streams

e Direct contract
e Services based model

Key Resources

e Project Findings, services, and tools development

TOI - TUM

Exploitation Outcome

e AV driver behavioural model

Product Type

e Models with accompanying S/W

Exploitation Scheme
e |. Public (P)
Business Proposition and Market Potential

In A2.4 TOI produced new knowledge based on driver, and behavior theories reported in D2.3. The driver
behavioral model developed is not a product that is exploitable as such. This contains groundwork and first
results, and it can be open to the public, accessible at no cost.

Customer Segments

e Public courses open to the public (and free).

Value Proposition

e Knowledge based on driver, and behaviour theories

Channels of Communication

e Fairs in universities and organizations
e Congresses

e Social media channels

e Viral marketing

Customer Relationship

e Assistance
e Transference of knowledge

Revenue Streams

e Free model

Key Resources
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e Project Findings

Exploitation Outcome

e AV Training programme for automated ship operators

Product Type

e Training package of services

Exploitation Scheme
e |ll. Private — Sales B2C
e |V. Private — Sales B2B
Business Proposition and Market Potential

The product can be used on the following, but not limited too, as the technology and acceptance grow:
e Professional workboats

e Professional survey boats

e Improved decision making for all maritime operations

e Improved Passenger transport

e On-demand call for maritime transport and services
As of today, the first and foremost immediate demand is seen in survey operations, as these often cannot
perform surveys in long distances at a time, because they must carry crew. Further down the line, it is
expected that the market potential increases drastically, for decision supporting purposes. Perhaps even
using a combination of Al and machine learning. The market risks detected so far are:

e Legislation

e Infrastructure support

e Price

e Technology acceptance

Customer Segments

e B2C-The developer of the course can sell training hours of vocational training

e B2C- The training can be provided by members of the owner organisation (course developer)

e B2B - Ship operators

e B2B-The developer of the course can sell the content of its course to other centres,
organisations, universities or offer it with some fee for specific period (i.e., per year)

Value Proposition

e Technology and acceptance grow for automated ship operators

Channels
e Website
e Mobile application

e Social media channels
e Viral marketing
e Fairs in universities and organizations

Customer Relationship

e Personnel and web-based assistance
e Co-created trainings

Revenue Streams

e Direct contract
e Services based model

e Subscription Model and Fees
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Key Resources

e Project Findings, services, and tools development

UITP

Exploitation Outcome

e AV Training programme for Public Transport (PT) drivers’

Product Type

e Training package of services

Exploitation Scheme
e |ll. Private — Sales B2C
Business Proposition and Market Potential

Business proposition focuses on the PT sector. The target audience consists of professionals involved in
automation projects, public transport operators and authorities which run, build or plan to build
autonomous PT services, staff from the industry involved in the design and manufacturing of
infrastructures, vehicles, and technologies. The interest for the topic is considered extremely high in the PT
sector. A proof is the involvement of UITP in many activities and research initiatives (funded by third parties
or UITP projects) on connected and autonomous vehicles. The market potential can be evaluated by the
academy when the material is ready. The market risks require to be evaluated when the product is
presented to potential clients.

Customer Segments

e B2B - Original equipment manufacturers (OEMs) of buses

e B2B-Transport industry (e.g., road operators, traffic authorities)

e B2B-The developer of the course can sell the content of its course to other centres,
organisations, universities or offer it with some fee for specific period (i.e., per year)

e B2B-The developer of the course can sell training hours of vocational training. The training will
be provided by members of the owner organisation (course developer).

e B2C - Public Transport (PT) drivers

Value Proposition

e Improve the adoption of Autonomous technologies between PT drivers

Channels
e Website
e Mobile application

e Social media channels

e Viral marketing

e Fairs in universities and organizations
e (Congress

Customer Relationship

e Personnel and web-based assistance
e Co-created trainings

Revenue Streams

e Direct contract
e Services based model
e Subscription Model and Fees

Key Resources

e Project Findings, services, and tools development

VTI, EURNEX, TUB
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Exploitation Outcome

e AV Training programme for rail operators and signallers

Product Type

e Training package of services

Exploitation Scheme
e |V. Private — Sales B2B
Business Proposition and Market Potential

The training programme is educational oriented. The tendency towards an increase of automation seems
clear, so, it is expected that the demand for this type of services rises. The main competition comes from
rail operators which have implemented some type of automation in the operation of lines (typically
underground lines) or from industry which have developed this kind of technology for the rail operators.
However, these materials are usually hard to reach for the public not directly involved in the rail operation.
A more interesting field would be the development of material for universities instead of vocational
training, whose goal is more focused on offering a high-level picture. The main obstacles may be related to
the specific needs of each automation system that may affect the usefulness of the material developed.
Meanwhile, the HMI to be developed can be used within the research domain. The pilot product finds itself
in an emerging R&D area with a need for a technological and a human centric solution, therefore the market
size cannot be easily quantified. The pilot test considers several use cases. The prototypical HMI needs to
be further improved technically for the market adaptation. Additionally, field tests and extensive analysis
are needed. VTI's video-based training tool is addressed to the train operation industry. There seems to be
a lack of this kind of training for rail drivers and dispatchers. Implementation risks are not foreseen, however
there is always a risk for over trust of the effect of training.

Customer Segments

e B2B — Rail Operators and signallers

e B2B - Road authorities

e B2B - The developer of the course will sell the content of its course to other centres,
organisations, universities or offer it with some fee for specific period (i.e. per year).

Value Proposition

e Training programme educational oriented for rail operators and signallers, Including VTI's video-
based training tool

Channels
e Web site
e Social media channels

e Viral marketing
e Fairs in universities and organizations
e Congress

Customer Relationship

e Personnel and web-based assistance
e Co-created trainings

Revenue Streams

e Direct contract
e Services based model
e Subscription Model and Fees

Key Resources

e Project Findings, services, and tools development
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6.3. Business Models in the Automated Industry

The transport industry adapts services and products to be profitable (e.g., vehicle manufactures creating Maa$S
platforms which could suggest a transition towards services-based models). So, each brand can invest to
consolidate a mobility ecosystem for the traffic management of the forthcoming automated transport modes
or leave this market open. Being the latter an unrealistic scenario due to the importance of data. Companies
elaborate a business model considering multiple variables (e.g., market, product, customer segments, etc.)
that change over time. So, the next business models involve win-win business strategies from the perspective
of different actors (e.g., fleet operators, infrastructure providers, SMEs offering mobility schemes and added
value services, Maa$S providers, training providers and certifiers, OEMs, and Tier 1 suppliers) addressing
Drive2TheFuture goals — prepare “drivers”, travellers and vehicle operators of the future to accept and use
connected, cooperative and automated transport modes and the industry of these technologies to understand
and meet their needs and wants —.

It is also essential to understand the dependencies that technology has and how these can impact the
development of the connected, cooperative, and automated mobility. Apart not included in the present
report. Indeed, topics such as the 5™ Generation of telecommunication (5G), digitalization, Servitization (e.g.,
Integration of services) and Cybersecurity, societal changes (e.g., working from home, the tendency towards
sharing instead of AVs owning), etc., influence how the business models evolve. Effects also reflected on the
shared mobility schemes of micro-mobility (i.e., Bike-sharing and scooter-sharing), automobile-based modes
(i.e., Carsharing, rides on-demand, micro-transit, taxis), commute-based modes or ridesharing (i.e.,
Carpooling, Vanpooling).

6.3.1. Automated Vehicles

Chapter 4 outlines the industry of AVs, investments, and field trials. However, there is not a full self-driving
vehicle on the market at present. So, what car manufacturers are doing is to continue exploring technologies
to reduce production costs which is what impact most on customers. However, while traditional drivers prefer
a car ownership, evidence suggest that younger generations are receptive to pay-per-use models. Users that
leaving apart the responsibilities related to the vehicle ownership; A shift in the mindset towards on-demand
sharing models, potentialized by the expectations of the enhancement of the user experience during a trip.

In urban and interurban areas, it is expected an improvement in efficiency and performance of freight shipping
services resulting on fleet companies interested to invest in AVs; stimulated also for the growth of e-commerce
that goes towards faster door-to-door deliveries to maintain satisfy customers. On-demand mobility services
and the delivery services of packages are markets that can be attended by AVs, enlarging the business model
of the companies. What it can be devised, it is the necessity of a platform from which these services can be
acquired. So, three alternatives remain open: each brand developing its own platform — similar or equal to
Maa$ app —, brands creating a platform to integrate other platforms, or a generalized platform managed for
public entities to integrate private platforms with open data rules.

BM Canvas block Characteristics
Customer Segments: The group of clients to serve. Who
are we solving the problem for?
B2C - End Users differentiated by private individuals
and large corporations (e.g., Amazon, Uber, etc.).

Customer Segments

#1 Customer
Segments
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#2 Value Proposition

BM Canvas block Characteristics

{7)

o

Value proposition: The product/service missing. What
is the problem to solve?

e Safety improvement

e Reduce emissions due to AVs are electric or
hydrogen powered

e Travel experience enhancement due to bigger
digital displays

e Reduce transportation costs

e Provide accessible mobility options for those
limited physically

e Customizable AVs

e Software updates provision

e Free power charging on AVs stations

e Personalized solutions of transport

e Conversion of traditional cars to autonomous
vehicles

e Customer service and maintenance services for
AVs and parts

e Premium accessories

e Products designed to operate on a variety of
operating systems

e 360° Cameras to alert from risks detected from
all sides (brakes activation, if necessary,
warnings from persons in blind spots, or need
of air in your tires)

e Mathematical models to ensure safety
operation of autonomous vehicles considering
human concept of responsibility

e Feasible deployment of commercial
autonomous ride-hailing services

e Autonomous mobility for elderly people, last-
mile connectivity from transit stations and
night-time safe rides for university students

e 360 degrees of visibility around the car at up to
250 meters of range to detection both hard and
soft objects

e Active driver supervision using in vehicle
cameras

e Minimal maintenance and fuel economy using
alternative source of power

e AVs for logistic services connecting consumers
with products

e Supercharging compatibility

e Multi-sided platform to help passengers and
AVs owners being able to call a ride 24/7 and
track the AVs/passenger arriving

e On-demand access to AVs to support car-
sharing initiatives

e Mobile Service centres for repairing and
maintenance
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BM Canvas block Characteristics

e Integrated traffic management features (traffic
light timing on screens)

e Possibility to rent AVs when not in use

Channels: Strategies to deliver a product (or service) to
the customers
e Live streaming of a new product launch
e Direct sales model
e Digital sales model: Only online transactions as
a strategy to lower the selling cost
e Fairs
e Worldwide conference as channel to capture
attention of customers

CustomerRelationshin Customers Relationship: the interaction with

Channels

#3 Channels

customers.
e Personal assistance
e Online services to assist customers
e Dedicated applications

#4 Customer
Relationships

Revenue Streams: The cash inflows. How a company
makes money.

Revenue Streams

B2C — End Users
e Direct sells
e Subscription fees for new software releases
e Personalized AVs
o Supercharging compatibility
e Premium accessories

B2B — Advertising Companies using ads on the center
infotainment screen of the AVs.

B2B — TV&Music Streaming services compatibility:
Netflix, Disney, spotify, Youtube - fees

B2B — Authorities (City transport or traffic) and traffic
management operators solve traffic issues
implement sustainable mobility schemes and
multimodal transport management.

e Regulatory (Environmental) credits sold to AVs
manufacturers

#5 Revenue Streams

B2B — Financial technology companies through a multi-
platform payment service — fees —.

B2B - Mobility Service Providers attracted by the
extended solutions that emerge from AVs
technologies — fees —.
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B2B - Value Added Service (VAS) (Premium services)
companies extend solutions to recharge vehicles in
the parking lots, or the provision of information like
weather forecast, traffic status, and accidents —
fees —.

B2B — MaaS$ operators can obtain benefits from a B2B
platform used for content, interoperability, and
payment services — fees —.

Key Resources: Company assets.

Key Resources e Human capital for R&D developments in
o Artificial intelligence
3 o LIDAR technologies
§ o Customized online payments
b o Data analysis
o . . .
> e Automated manufacturing equipment for line
z assembling
* e Intellectual property of patents, copyrights,
and data
e  Exclusivity with suppliers
Key Activities Key Activities: Tasks to operate.the company
e Reduction of production cost through R&D
activities
e Self-driving ecosystem creation
e Automated manufacturing and Data gathering
o e Self-driving experiments, road testing and field
I*; trials
s e Fleet management testing
; e Accident handling
'f e Secure over-the-air updates to AVs
** e Extend the range of electric batteries
e Use renewable sources of energy to recharge
e Built-in relationships with material suppliers
e Automated assembly lines (stamping, painting,
welding, and even final assembly)
e High-level total quality management metrics
Kev Part /w/'_\) Key partners: Relationships®
- P
E’ ey rartners & e OEMs
t e Tierl,2and3
‘; e Technology providers
< e Public authorities
2 e Mobile operators

[September 2022]

57



D8.3: Business Models Suite V2.0

DRIVE2

THE FUTURE

=
——

Cost Structure

#9 Cost Structure

BM Canvas block Characteristics

Cost Structure: The cash outflows; How a company
spends money in operations.

e R&D developments

e Automatizing manufacturing processes

e Marketing

e Stations to recharge

e Administrative procedures (e.g., Requesting

authorizations for testing, selling, etc.)

6.3.2. Automated Public Transport (A-PT)

In contrast to AVs, the business case of A-PT requires a comparison with the actual offer of on-demand ride
services (e.g., Uber, Lyft, Sidecar, etc.), bike/scooter sharing platforms and the initiatives and tendency aimed
to work from home. The public transport offer (i.e., Buses, minibuses, trains, trams, ferries, gondolas, and
minivans) needs to be adapted to the demand to be sustainable, which requires to be balanced with the quality
of the service. While multimodality is promoted, in low demand conditions public transport operators suffer
due to the necessity to pay a high cost per passenger to maintain the desired level of service. One of the added
values of A-PT is flexibility — adaptable schedules and routes to meet passenger preferences —towards a higher

vehicle utilization.

BM Canvas block Characteristics
Customer Segments: The group of clients to
2 Customer Segments serve. Who are we solving the problem for?
[=
§, B2C - End Users differentiated by private
5‘2’ individuals
£ o Individuals/citizens
2 o Tourist and business visitors
3 o Old people
= o Disable people
o Children
T Value proposition: The product/service missing.
Value Propositions What is the problem to solve?
e Comfort upgrade
e Safety improvement
e Personalized routes
c e Customizable video and audio streaming
2 services
'g e Public transport security keeping
o passengers safe as well as the equipment
% protected
;?s e Accuracy in the provision of real-time
N schedules
e  Work during trips
e Provide accessible mobility options for
those limited physically
e Coordination of transport improvement
e Reduce emissions due to AVs are electric
or hydrogen powered
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BM Canvas block

Characteristics
e Travel experience enhancement due to
digital displays in A-PTs

Channels

#3 Channels

Channels: Strategies to deliver a product (or
service) to the customers

Public transport tickets can be purchased:
e Dedicated transport applications
e Mobility service providers applications
e Mobile payment technologies (e.g., Apple
pay, google pay, etc.) in subway stations
e Maas applications (when deployed)
e Websites
e Payment in cash (Not probable)

#4 Customer
Relationships

Customers Relationship: the interaction with
customers

e |Inperson

e Online: web sites

e Applications

Revenue Streams

Revenue Streams: The cash inflows. How a
company makes money.

g e Direct selling of tickets differentiated by
g yearly, monthly, daily, or single
& e Fees for the integration and suggestion of
ug' other transport modes (e.g., bike-sharing,
% trains, etc)
< e Subscription fees for the provision of
* music and video streaming services
e Advertising in A-PT screens
Key Resources required: Company assets
" Key Resources e Automatized traffic management centre
S e Developers team
§ e Cybersecurity team
& e Integration of technologies to monitor
E vehicles
L e Integration of other sustainable transport
modes
Key Activities Key Activities needed: Tasks to operate the
company

.ﬁ' e A user-friendly transport application
2 e Cost reduction
i e Use of alternative fuels
2 e Platform creation
& e Integration of data

e Use of web-based and app payments
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BM Canvas block Characteristics
" ra/_‘j Key partners: Relationships®®
g Key Partners N\ e Public Authorities
£ e Mobility service providers
:>'. e Financial entities to integrate multi-
:; platform tickets payment
=+
Cost Structure Cost Structure: The cash outflows: How a
company spends money in operations.
Fixed costs
e Personnel salaries
g e Systems maintenance
‘g e Maintenance of APIs
g e Payment facility fees
*g Variable costs
S e Cost of electricity/hydrogen
* e Telecommunication fees
e R&D investments
e Customer support costs
e Customer relationships costs

6.3.3.

Maa$ and On-demand Mobility Services

Maas is adaptable to multiple scenarios to include last-mile options, shared automated transport modes, and
public and inter-urban transport as shown below. In function of the mobility options available, metropolis can
rely on Maa$S to aggregate them, while towns can adjust the offer to the demand. However, what remains
unclear is the number of platforms and apps created to that end.

e Micro-mobility (i.e., Bike-sharing and scooter-sharing)

e Autonomous vehicles can aggregate the next categories
o Automobile-based modes (i.e., Carsharing, rides on-demand, micro-transit, taxis)
o Commute-based modes or ridesharing (i.e., Carpooling, Vanpooling)

e Autonomous Public Transport (e.g., shuttles, metros)

e Inter-urban solutions (e.g., Trains, flights)

BM Canvas block

Customer Segments

#1 Customer Segments

Characteristics
Customer Segments: The group of clients to
serve. Who are we solving the problem for?
B2C - End users
o Individuals/citizens
o Old people
o Disable people
o Tourist and business visitors

Multimodality promoted by MaaS applications
while AVs can serve specific user requirements
in the case of old and disable users and children.
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BM Canvas block
Value Propositions

Characteristics
Value proposition: The product/service missing.
What is the problem to solve?

B2C - End users: Maa$S app to acquire multiple
tickets of different transport modes in a unique

payment
e Comfort due to multimodality and single
payment

e Customized information (mode of

§ transport, vehicle type, occupancy,
"g location)
2 e Personalized routes
a e Entertainment
3 e Real-time schedules and coordinated
S transport
S, B2B - Business between companies: MaaS
impulse the interaction between public sector
organizations and private enterprises. There is a
co-created value.
e Shared mobility and AVs companies
e Financial companies to support the
payments
e Infotainment companies
e Added value services companies
Channels: Strategies to deliver a product (or
Channels service) to the customers
‘_é End users can be reached through:
= e Mobile application
S e Website
& e Inperson

#4 Customer
Relationships

Customer Relationshin

Customers Relationship: the interaction with
customers.

For end user’s customer segment:
e Non-registered users: limited usage and
payment of fees
e Registered users: personalized service

Revenue Streams

#5 Revenue
Streams

Revenue Streams: The cash inflows. How a
company makes money.

B2C - End users: direct selling of tickets
differentiated by yearly, monthly, daily, or single.
e Subscription based models
e Pay per use models
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BM Canvas block

Characteristics

B2B — Mobility service providers: fees for the
integration and suggestion of other transport
modes (e.g., bike-sharing, trains, etc) and the
extended solutions that emerge from AVs
technologies

B2B — Advertising Companies using ads on the
center infotainment screen of the AVs and for the
unregistered users on the MaasS app.

B2B - TV&Music streaming  services
compatibility: Netflix, Disney, spotify, Youtube -
fees

B2B — MaaS Operators: transaction fees for the
multimodality options offered and benefits from
a B2B platform used for content, interoperability,
and payment services.

B2B - Financial technology companies through a
multi-platform payment service — fees —.

B2B — Value Added Service (VAS) providers
(Premium services) can be extended to
reservations, bills payment, e-wallet services,
loans in connection with banks, information of
weather forecast, traffic status, hospital
registrations, paying public utility fees, booking
rails, flights, and movie tickets.

Key Resources

#6 Key Resources

Key Resources: Company assets
e Big data management
e Payment and clearing mechanisms
e Security mechanisms
e GDPR compliant mechanisms
e Hosting and telecommunications
e Matchmaking algorithms
e Multimodal routing algorithms
e Public relations
e Technical and software engineering
e Marketing
e Customer relationships

Key Activities

#7 Key
Activities

Key Activities: Tasks to operate the company.
e Develop open systems between vendors
and operators
e Create open architecture with standard
interfaces
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BM Canvas block

Characteristics

Support a cooperative ecosystem
between the stakeholders (public and
private ones)
Clarify roles and responsibilities
Guarantee the level of access to APIs for
all the actors involved
The public transportation authority
should ensure similar contract conditions
and pricing for Maa$S
Operators/Aggregators
Gathered data need to be shared with
local authorities for analysis
The Maas System requires to be
developed considering the peculiarities of
each city.
Agreements to access to data analytics,
dashboards and reports from users need
to be signed between mobility service
providers, VAS providers, authorities,
advertising customers and network of
Maas operator’s customer segments
Financial services for one stop shop

o On line ticket purchase

o On line reservations

o Payment and clearing
End user registration and data
management

o Mobility services registration

o Security

o Big data analysis

o Mobility token issuing
Public relations

o Customer support

o Customer relationships

o Marketing

o Loyalty schemes
Technical and software engineering

o Platform maintenance

o Hosting and telecommunications

o Content aggregation

o Multimodal routing

o R&D
GDPR compliance
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BM Canvas block

Key Partners

#8 Key Partners

P

e
O

Key partners: Relationships®?

Characteristics

Content providers for mobility content
Booking systems for reservations and
tickets

Traffic service providers providing real
time traffic information and navigation
services

Mobility service operators providing
mobility content and reservations to their
services

Traffic management operators providing
traffic content and traffic strategies
Payment facilities to provide payment
and clearing services

Maa$ operators to provide B2C one stop
shop

City Authorities adopting Maa$S solution
for their cities

Value added service providers (e.g.,
tourist service providers, etc).

Cost Structure

#9 Cost Structure

Cost Structure:
company spends money in operations.

The cash outflows. How a
Infrastructure

System maintenance
Hosting fees
Telecommunication fees
Payment facility fees
Purchase of content
providers

R&D investments
Customer support costs
Customer relationships costs
International sales force costs
Maintenance of APIs

Content upgrade

from content

6.3.4.

Automated Railway Transport

The business of the automated railway transportation considers two approaches, the adaptation of what
already exists or the design, creation, and construction of new ones — Hyperloop systems —. While the former
considers automated railway operations through conflict-free timetable computed at a microscopic level with
derivable speed profiles; Based on an Automatic Train Operation (ATO) algorithm and a Traffic Management
System for conflicts and disturbances detection. The latter promises to transport humans in a superfast
vacuum tube, which attract investments from the boring company, the Virgin Group, etc.
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For passengers, interurban trip services offer is limited to a single journey. An unserved demand requires an
end-to-end trip package offered by train operators; aspect that MaaS could undertake. The satisfaction
created can attract new passengers, beneficial in terms of business. While an integrated interurban mobility
platform is needed, the data collected is a key resource that arise from it.

Automatize the existing railway infrastructure requires the implementation of ATO or similar systems to
precise driving and stopping to stick on schedules. Such outcome reduces buffer times between trains enabling
the possibility to increase its number on the network — capacity —. Passenger volumes, rolling stock
characteristics and weather condition require to be considered by ATO algorithms due this variate daily. ATO
needs up-to-date journey profiles obtained from a Traffic Management System (TMS) which analyze potential
conflicts in real time.

Supersonic train transport in its early stage considering the phase testing in locations as the desert north of
Las Vegas, and Groningen (Netherlands).

BM Canvas block \ Characteristics
Customer Segments: The group of clients to
serve. Who are we solving the problem for?

B2C - End users differentiated by local users
(e.g., regular commuters) and visitors (e.g.,
business, tourist)

B2B — Railway Freight transport

Customer Segments

#1 Customer
Segments

Value proposition: The product/service missing.

Value Proposmons What is the problem to solve?

End Users
s e Precise scheduled timetables
F=] e Safer and faster transportation
§ e Lower ticketing price
£ e Multimodal trip integration: End-to-end
@ journeys
§ e Single payment for the whole trip
&
Railway Freight transport
e Immune to weather disturbances
e Sustainably self-powering
e Resistant to Earthquakes
Channels: Strategies to deliver a product (or
Channels service) to the customers
2 End users can be reached through:
< e Mobile application
2 e Web site
o
@

APIs: Businesses and public entities can use
dedicated APIs to reach the required service or
information
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BM Canvas block Characteristics
Customer RelatzonsthQ Customers Relationship: the interaction with
customer
For end user’s customer segment:
e Subscription  services:  personalized
service
e Non-registered users: Pay per use

#4 Customer
Relationships

Revenue Streams: The cash inflows. How a

Revenue Streams
company makes money

B2C - End Users
e Subscription: One-time fees to registered
users for advanced and premium services

o Yearly
o Monthly
o Daily
e Unsubscribed users: Advertising fees on
app

B2B - Mobility service providers attracted by the

§ interurban extended solutions — sales and
2 transaction fees —.

(%]

§ B2B - Value Added Service (VAS) extended to
g reservations and bookings — sales and
& transaction fees —.

X

B2B - Advertising on trains or ads for
unregistered users in the app — fees for
advertising —.

B2B — Authorities (City transport or traffic) —
taxes reduction due to the use of sustainable
sources of energy

B2B — Maas$ operators can obtain benefits from
a B2B platform used for content,
interoperability, and payment services —fees
for traffic data provision —.

Key Resources R

ps

§ e Payment and clearing mechanisms
5 e Big data management
§ e Security mechanisms
": e GDPR compliant mechanisms
N e Hosting and telecommunications
= e Matchmaking algorithms

e Multimodal routing algorithms
e Public relations
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BM Canvas block Characteristics
e Technical and software engineering
e Marketing
e R&D resources
Key Activities Key Activities: Tasks to operate the company
e Content aggregation
e End user registration and data
management
e Big data management and data analytics
e On line ticket purchase: One stop shop
e Online reservations
8 e Mobility token issuing
5 e Payment and clearing
';:3 e Loyalty schemes
> e Mobility services integration
f e Security
* e GDPR compliance
e Hosting and telecommunications
e Customer support and relationships
e Public relations and Marketing
e Technical and software engineering
e Platform maintenance
e R&D activities
T Key partners: Relationships
Key Partners SV City Authorities: regulating and providing
authorizations
Content providers: providing mobility content
Booking systems: providing reservations and
" tickets for long haul travel
E Traffic service providers: providing real time
‘% traffic information and navigation
f-; Mobility service operators: providing mobility
2 content and reservations to their services
® Traffic management operators: providing traffic
content and traffic strategies
Payment facilities: providing payment and
clearing services
Maas operators: providing B2C one stop shop
Value added service providers - for example
tourist service providers etc
Cost Structure Cost Structure: The cash outflows. How a
© company spends money in operations
§ e Railway infrastructure
§ e Systems deployment and maintenance
A e R&Dinvestments
%‘ e Customer support costs
: e Customer relationships cost
* e Hosting fees
e Telecommunication fees
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BM Canvas block Characteristics
e Payment facility fees
e Maintenance of APIs
e Content upgrade

6.3.5. Drones and Robots — The Delivery of Packages

Worldwide companies continue developing technologies to automate drones and robots while extend their
capabilities for the delivery of goods, packages, and food in cities. An industry in growth. By contrast, same-
and next-day package delivery pushed e-commerce companies to automate operations in warehouses long
ago. An established industry. Robots working 24/7 on warehouses, it's a competitive advantage for delivery

companies.

Based on the scenarios stated, the delivery of products through automated drones and robots is what the next
business model Canvas is about, which is focused on parcels of small size.

e Automated vehicles: delivery of goods as furniture
e Drones and robots: deliveries can be categorized depending on the weight of the parcels; however,
flight autonomy, power source, and propulsion are key aspects in the case of drones (Figure 14).
o Medium parcel size — weight limit of up to 20kg — children’s toys, bulky clothing or shoes,
games consoles, household electrical goods
o Small parcel size — weight limit of up to 10kg — for food, groceries, medicaments,
documents, clothes

Max of 7. Maximum flight time with full payload in still air (minutes)

5. Power source hd
600
W Batt
500 aen
«w 400
2 M Battery
2 300
= 200
M Battery and Petrol
100 I I
. N [ -
. . . . M Petrol
Electric Hybrid Electric Electric Electric Internal Electric Electric Internal
motor motor motor motor combustion motor motor combustion
engine engine (blank)
Delivery & collection Delivery & | Delivery & Delivery only Delivery, Delivery, collection, video,
collection, video collection, = still and multispectral
video, still video and imagery
and multispectral
multispectral imagery
imagery,
other

10.Role ~ 4. Propulsion ~

Figure 14. Drones Comparison - Time of Flight vs Power source vs Usage

BM Canvas block Characteristics
Customer Segments: The group of clients to
Customer SengentS serve. Who are we solving the problem for?

B2C - End users

e Teenagers

e Young adults
Middle-aged people
e Seniors

#1 Customer
Segments
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BM Canvas block
Value Propositions

Characteristics
Value proposition: The product/service missing.
What is the problem to solve?
e Convenience
e Savestime
e Same- and next-day package delivery

E e Pick-up of checks or document services
‘§ e Deposit at banks
Y e Delivery of registered mails
a e Delivery of bulk registered mails
;g e Mass mail distribution e.g., promotional
S materials
& e Reach more customers
e Drive incremental orders
e Cost-effective
e Manage operations easier with merchant
tools
Channels: Strategies to deliver a product (or
Channels service) to the customers
e Mobile application
" e Digital marketing
E e Outbound marketing
5 e Inbound marketing
S e Content marketing
. e Social media marketing

e Search engine marketing
e Organic marketing
e Advertising

#4 Customer
Relationships

Customers Relationship: the interaction with
customers
For end user’s customer segment:
e Subscription  services:
service

personalized
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BM Canvas block
Revenue Streams

#5 Revenue Streams

Characteristics
Revenue Streams: The cash inflows. How a
company makes money
B2C
Commissions
e fixed percentage of commission from the
restaurants
e Charge some fees from the customers for
courier
Subscriptions
e Restaurants: offer feature listing on the
app homepage
e Customers: provide packages for free
delivery and discounted ordering
Additional monetization sources
e Service Charges: in the form of priority
deliveries or even a subscription for free
deliveries
e Special orders or go for a meal-kit food
delivery model
e Taking orders in high volume from
corporates and other businesses is
something that you can consider
B2B
Order Only Model: Owner of the application
connects the end-user with an eatery or a
restaurant
Order and Delivery Model: this food delivery
model also takes care of the logistics
Fully Integrated Food Delivery Model: one service
provider takes care of the entire food chain —
Right from preparation to drop-off —.

Key Resources

#6 Key
Resources

Key Resources: Company assets.
e Interface
e Payment Systems
e Faster Performance
e Easy Visibility
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BM Canvas block \ Characteristics
Key Activities Key Activiti(?s: T?sks to operate the company
e Legislation
e Extend fly range
e Extend battery range
e User registration
e Data management
e Online purchase
e Payment and clearing
e Customer support

0
= e Public relations (Marketing, Customer
% relationships)
i e Platform maintenance
2 e Brand Positioning
oy e Packaging
e Listing the business in online directories

or websites

e Festive and seasonal offers

e Loyalty schemes

e Incentivize ghost restaurants which offer
food via delivery. focused on food
preparation and order fulfilment, rather
than an experience.

%

Key partners: Relationships

KeyParmers SV City Authorities: regulating and providing
authorizations

Content providers: providing mobility content
Traffic service providers: providing real time
traffic information and navigation

Booking systems: providing reservations and
tickets

#8 Key Partners

Cost Structure: The cash outflows. How a
company spends money in operations.

e Customer support

e Marketing

e System maintenance

e Hosting fees

e Telecommunication fees

e Payment facility fees

e Customer relationships

e Maintenance of APIs

e Content upgrade

Cost Structure

#9 Cost Structure
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6.4. Business Models Validation

The validation process considered a set of questions performed through Google forms. The answers received
ensure a wide view of the business models by the consortium of the project (Figure 15).

3 respondents (17%) answerad Project Manager for this question.

Affairs professional Resaercher

Research

Mechanical Engineer

Research Scientist Research director

Directeur
Public Affairs

Innovation/R&D I I DJ E : g D 1 Itant
evelopment consultan
Sec etary General Hu r ’ ! Resea I Cher

Mobility Services PhD Candidate Associate/PhD

Figure 15. Business Models Survey - Professionals Involved

Considering that automated transport has been promised by the industry long time ago, Drive2theFuture
partners have supplied optimistic answers in relation to the A-PT leaving behind the efforts to develop
commercial AVs. it is supposed that both almost use the same technology, so, an answer that could support
this outcome comes from the successful real-life trials in the controlled environments in which A-PT has been
tested. In relation to the services provided through Maas, it has been foreseen an integration between Maa$S
and On-demand mobility services in at most 5 years, delaying the inclusion of flights and reservations (Figure
16).

3. Please, try to predict when can be possible to see on streets the following automated transport
modes as well as the technologies mentioned.

More Details

W 1-5Years B 5-10Years W 10-20 Years M =20 Years M No Comment

Autonomous Vehicles (AVs) ---
Autonomous Public Transport (A-PT) _II

Mobility as a Service (MaaS) _I

MaaS$ integrating On-demand mobility services _I

Maa$ integrating tickets of flights _I.

Maa$ integrating reservations of hotels _..

Aut ted Rail Transportation (Adaptation of _.

the existing infrastructure)

Apertnp sy .
Deliveries through Drones (e.g. food, packages) _.-
Deliveries through robots (2.g. food, packages) -I-

100% 0% 100%

Figure 16. Business Models Survey - Predictions About Automated Transport Modes
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The railway industry is pushing towards the Hyperloop systems, a technology in pilot stages that mirror the
responses received (i.e., >10 years to be commercialized). In the opposite direction goes the automatization
of the present railway infrastructure in which most of the respondents coincide to 5 years to its realization.
The economic benefits expected by the automatization of deliveries have boosted investments from the
industry. The positive responses received predict robots delivering food and packages in 10 years.

Section 6.3 has been adapted to include the suggestions provided by project partners, however, it is needed
to consider that the topic of automated transport cross multiple areas, which makes difficult to specify certain
aspects. So, below are summarized the suggestions received about the business models.

AVs

e The impact in other business/activities (e.g., Insurances, car dealers, etc.)

e Accident analysis to study culpability

e Micro-transactions and floating vehicles with subscription

e Underline the operating scenarios (e.g., city, suburban, etc.) to customize the use of AVs

A-PT

e Analyse potential conflicts between Maa$S and On-demand services in regards of public transportation.
If customers would like to use on-demand services to obtain transportation more precisely fitted to
their needs, it is only the numbers of vehicles that determine this precision. The customers updated
knowledge of delays is not determining their use of public transportation

e Seamless travel and simple payment are of high importance. | guess that single payment is that you
pay once for the fully trip regardless how many different transport modes you need to use

e Traffic management system & data interurban trains

Maa$S and On-demand Mobility

e The impact of Maa$S and On-demand mobility in terms of the reduction of cost of travel
o The usage of data between public authorities and the private industry to provide additional services

Railway Transport

e As automated rail transport is and will be dominated by an intensive use of data, those companies
related to data processing will be capable of offering many services to the industry (such as assessing
of data for fleet management) and the public sector (monitoring of the services provided by transport
companies and subsided by the public sector). So, look for opportunities linked to the collection and
processing of open data for specific applications. This would also involve stakeholders such as
universities and research centres.

e Peak demand adaptation to match the offer. Electric energy grids interconnection

Drones and Robots for Delivery

e Additional services particularly in urban and sub-urban areas
e Home delivery of medicines to infirm people
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7. Conclusions

The D8.3 Business Models Suite combines existing business experiences in the automotive industry, the
Drive2TheFuture project results considering the exploitable outcomes and the business models designed for
AVs, Autonomous Public Transport (A-PT), Mobility as a Services (MaaS) and On-demand mobility services,
Automated Railway Transportation and Drones and Robots. While the first part of the report follows an
outside-in approach to analyze external business aspects of private companies; including revenue models,
customer segmentation and actions to obtain utilities. Resulting on the outline of the business strategy of
Drive2TheFuture project. The last part is focused on an inside-out strategy to fulfil future market needs of the
automated industry through the project results, specially from the exploitable outcomes perspective. Also
devising win-win strategies for stakeholders through the BMs designed.

The literature review of Chapter 3 helped to recognize business patterns used for private companies in the
automotive industry. These related to competitiveness, vehicles manufacturing, functionalities, and features
which are summarized below. Simultaneously, those findings led to identify potential products and services
needed in the future.

e  While well-known companies (e.g., Ford, Toyota, Nissan, Mercedenz-Benz, etc.) are opting to perform
estrategic partnertships to advance in the automated vehicles area, small companies are focalized in
AVs software development.

e Car manufacturers and transport companies continue creating services and features (e.g., smart
screens on vehicles, infotainment services, etc.) adapted to solve consumer needs. However, the
misconception of automation and related risks (e.g., behavioral, technical, regulatory, etc.) can
influence negatively the deployment of those products.

e Vehicle features and functionalities (e.g., automatic emergency braking, blind spot, adaptive cruise
control, lane departure warnings, lane centering, traffic jam chauffeur, etc.) can overwhelm drivers
confusing them and a cause of an accident. Suggesting that advanced HMI systems need to be installed
in future AVs to assist passengers.

e The transition towards indoor and outdoor driverless shuttles requires, in principle, to operate at
lower speeds

e Car manufacturers are focused on connected, autonomous, shared, & electric technologies

e There are required sophisticated mathematical models to ensure safety operation of AVs, also
integrating the human concept of responsibility

e Cooperation with customers and other third parties

Autonomous driving technology designed in building blocks

Deployment of commercial autonomous ride-hailing services

Foundational technologies for 5G network communication and broadband gateway to support AVs

Autonomous mobility for elderly people, last-mile connectivity from transit stations and night-time

safe rides for university students

e Minimal maintenance and fuel economy using alternative source of power

e Promotion of development, commercialization, and sales of autonomous transport solutions

Chapter 3 also provides insights about services with business potential:

e Transform traditional cars to autonomous vehicles and customer service and maintenance services
for AVs and parts

e Financial Services, comprising the provision of automotive financing products

e International sales and marketing strategy to reach global consumers

e Highly automated functions designed to assist future “drivers”

e  Multi-sided platform to help passengers and AVs owners being able to call a ride 24/7 and track the
AVs/passenger arriving
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In addition, it is likely that automation causes the creation of products such as:

e Tools to design, test, and operate ecosystems and platforms required for the self-driving business

e Products designed to operate on a variety of operating systems

e 360° Cameras to alert from risks detected from all sides (e.g., brakes activation, if necessary, warnings
from persons in blind spots, or need of air in your tires). Visibility around the car at up to 250 meters
of range to detect both hard and soft objects.

e Toolkits of intelligent software, business services, and ecosystem integration

e Active driver supervision using in vehicle cameras

e Autonomous vehicles used to provide logistic services connecting consumers with products in a
variety of vehicles, such as cars, auto rickshaws, or taxi

e On-demand access to AVs to support car-sharing initiatives. The sale of premium accessories for AVs

The results of the pilots (e.g., hands on experiences of participants, customers surveys, etc.) led to recognize
risks, and challenges of the autonomous mobility. The risks involve behavioural, operational, legal, and
technical aspects. The sentiment analysis developed expect to provide insights about how to manage and
present information in AVs, platforms, and mobility apps.

From the exploitable outcomes deployed by project partners have emerged that:

e From the infrastructure side, transportation proffesionals continue working on functionalities to
support AVs which become in more information (e.g., Digital Map with road signs, VMS Warnings,
Incidents, Weather, Microscopic Traffic situations, Guidance, Speed, Gap, Lane advice, etc) going to
be presented to AVs Users. In that sense, the exploitable results of Drive2TheFuture gain relevance
helping end users to increase the understanding and benefits of automation through the trainings and
tools developed during project lifetime.

e Professionals and experts of any area become potential customers of the exploitable results. This has
a positive impact in the business model of project partners considering both the HMI concepts,
platforms and tools developed are produced mostly as a services based model and the training
programs for PT drivers, truck and taxi drivers, driving instructors, rail operators and signallers,
automated ship operators and drone operators. The integration of AVs functionalities considers
standardization and interoperability activities between different areas of technology in which the
trainings of Drive2theFuture project can be useful.

In Chapter 6 are specified the business models of five transport modes, including the delivery of packages
using drones and robots; from which the following conclusions emerged:

e Pay as you go, and subscription models are the preferred revenue models at present for shared
mobility and vehicles. In general, vehicle ownership considers the payment of monthly rates
comparable the subscription model. In the future, renting options of AVs with high automated
functionalities need to make sure that passengers are trained and understand them to act,
accordingly. This including the rent of autonomous taxi, car-sharing, car-pooling and autonomous
fleets.

The railway industry needs to extend the services offered. For instance, partnerships with traffic management
centres enable the provision of schedules of public transport routes and potential buy of tickets. Solution that
can add value, attract customers, and increase satisfaction. Following the route of Maas, first integrate
multiple options of transport to then implement payments in an enlarged interurban trip offer. The data
gathered from users can be a valued asset in the future, resulting on an agreement between stakeholders
looking for a win-win situation. Financial institutions can be interested to cooperate regarding the costs of
transactions.

The delivery of packages through drones and robots seems to impact the following aspects:

e Courier services such as bill payment and deposit at banks tend to disappear

e The automation of warehouses has a negative impact on the workforce contracted by companies.
Leading to unemployment. (i.e., Robots realizing the job of human beings)

e Effects on the food delivery with bikes and scooters
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