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Abstract

The concept of mobility as a service (MaaS) is integrating mobility services and offering them to users via a single means. The introduction 

of shared autonomous vehicles (SAVs) and adaptation of revenue models must be tackled in the MaaS concept. As the scientific 

basis for this is incomplete, we forecasted the alterations in the revenue of SAVs after the integration into MaaS. We analyzed the 

existing revenue models used by shared mobility services and MaaS, and used a revenue model framework (RMF) to explore the 

possible sources of revenue. Our methodology contains the before-and-after analysis and considers the MaaS integration levels. 

The main findings indicate that MaaS takes over revenue sources from mobility service providers as the integration levels increase. 

Also, the commission paid to MaaS is a new cost for mobility service providers. Then, integrating SAVs into MaaS is beneficial if the 

revenue increase caused by number of trips outweighs the loss generated by the responsibilities taken by MaaS. Finally, the door-to-

door SAV services exist in all integration levels, but feeder is only present at level 3. MaaS operators and SAV mobility service providers 

can use our findings during negotiations of contracts, and the integration process can be accelerated.
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1 Introduction
Shared mobility services offer flexibility, convenience, 
and accessibility to customers through a variety of ser-
vice types and fees. The concept of mobility as a ser-
vice (MaaS) offers multimodal transport services to users 
via a single means. MaaS is the bridge between mobility 
service providers and travelers, offering a digital interface 
to plan and pay the trip (Kamargianni and Matyas, 2017; 
Polydoropoulou et al., 2020).

With changes in the market and intense competition, 
business and revenue models should be reviewed con-
tinuously to make sure the business is still competitive, 
providing the value proposition that fulfils consum-
ers' requirements (Simmert et al., 2019). The integra-
tion of autonomous vehicles (AVs) into MaaS will trans-
form shared mobility businesses, their costs and revenue 
streams, but literature currently lacks exploitation of 
this topic. Some studies address the costs and revenue 
of AV-based mobility services and MaaS with AVs sep-
arately, however, revenue models applied to AV services 
are barely discussed.

Customized travel fee will monetize the spatial and 
temporal flexibility offered by AVs as well as additional 
services provided (e.g., child seat) (Silva et al., 2021). 
The advertisement revenue can be applied for autonomous 
taxi services (Kumar, 2014). Depending on cleaning costs, 
shared and pooled vehicles might not be the most efficient 
alternative to public transport and private cars (Bösch 
et al., 2018). Also, MaaS costs are subject to economies 
of scale, and lower marginal than average costs will allow 
a monopoly (Bahamonde-Birke et al., 2021).

We identified the following research gap: revenues in 
context of shared autonomous vehicles (SAVs) have not 
been summarized in a system and operational oriented 
approach yet. Therefore, we forecasted the changes in 
service and revenue models of mobility services based on 
SAVs when they are integrated into MaaS. The changes 
were determined as a result of before-and-after analysis. 
In our theoretical study, we considered literature sources 
and MaaS integration levels. The outcome of the research 
is the identified potential revenue sources in each MaaS 
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integration level, which can convince SAV mobility ser-
vice companies to join the MaaS concept.

Our research questions are the following: What are the 
alterations in the service and revenue models of SAV mobil-
ity services when integrated into MaaS? What are the impli-
cations of these alterations for potential revenue sources?

The limitations are:
1. Considered stakeholders: mobility service provider, 

vehicle operator and MaaS operator. Private AV 
owners and infrastructure operators are excluded as 
they apply only one revenue model and no alterations 
are observed;

2. Influence of service quality on the fee and revenue 
is out of scope;

3. Revenue sources are considered, but not the direct 
values or value ranges.

The paper is structured as follows. In Section 2, 
the methodology is presented. We analyze the revenue 
models of current shared mobility services and informa-
tion platforms in Section 3. We explore the service and 
revenue models of SAV mobility services before integra-
tion into MaaS in Section 4. In Section 5, we investigate 
the integration levels and the revenue models of MaaS. 
In Section 6, we investigate the service and revenue 
alterations after SAV services are integrated into MaaS. 
Conclusions are drawn in Section 7.

2 Methodology
We used the revenue model framework (RMF) of 
Meyer (2019) in our study because it is an innovative 
approach; with it, we explore potential revenue sources 
rather than only selling a service/product. Thus, we focused 
on the revenue streams as well as on the multiple revenue 
models. It contributes deriving new scientific knowledge 

and forecasting the future as revenue models are explored 
from a unique perspective. The definition and way of usage 
of this framework is explained in Section 2.

2.1 Definition
A revenue model (RM) is a framework (RMF) showing 
the way an organization acquires income; it is an integral 
part of an organization's business model (Fig. 1) and aims 
to capture value for the product or service (Meyer, 2019). 
A business model (BM) is a framework in which elements 
and resources for a new product or service are identified to 
enter the market successfully (Peric et al., 2017). The RMF 
outlines the five questions, helping to define a company's 
pricing in a market. Besides pricing, it focuses on other 
factors such as how payment is made or what is used as 
a currency. The five elements are presented in Table 1.

The MaaS integration levels are (Sochor et al., 2018):
• Level 1: integration of information, offering a multi. 

modal travel planner, price or reservation information.
• Level 2: integration of booking and payment, focus-

ing on single trips.
• Level 3: integration of the service offer, focusing on 

customer's mobility needs and service attractiveness.
• Level 4: integration of societal goals, reducing car 

ownership, increasing service accessibility, creating 
a livable city.

2.2 Analysis steps
Fig. 2 presents our methodology, which contains the steps 
performed during before-and-after analysis. We indicated 
the steps in which the RMF is used in grey boxes:

1. Analysis of SAV and MaaS before integration:
• Step 1: Analyzing current revenue models – 

we analyzed the RMs of shared mobility services 
and information platforms to explore potential 

Fig. 1 Relationship between business model and revenue model
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options to be used by SAV mobility services. 
We forecasted the RMs used by SAV services 
based on the findings.

• Step 2: Investigating SAV before integration – 
we investigated the service model of SAV before 
the integration into MaaS and the possible RMs 
for AV from the literature. We used the RMF to 
identify the sources of revenue, the payers and 
RMs for SAV services before the integration.

• Step 3: Investigating MaaS before integration – 
we investigated the RMs used by MaaS to select 
other potential RMs after the integration and fore-
see alterations.

2. Analysis of SAV and MaaS after integration:
• Step 4: Forecasting SAV RM alterations – we fore-

casted the alterations in the RM considering the 
three integration levels and the new service model. 
We used the RMF in the before-and-after analysis.

3 Step 1: analyzing current revenue models
We summarize the definition of the RM types identified 
in the literature. They are referred throughout the text and 
indicated in the RMF:

1. Subscription [S]: purchase of a service/product 
is paid in advance and refers to a period of time 
(e.g., monthly).

2. Pay-per-use [P]: users are charged for each use of the 
service. 

3. Commission-based [C]: a service fee is applied; 
a percentage of the tariff is paid.

4. Advertisement [A]: third-party companies pay to 
advertise their products/services on other compa-
nies' products, services, or smartphone applications.

5. Data reseller [D]: user data is collected and sold to 
third-party companies to improve products and adver-
tisements [Bechmann et al., 2016; Seiberth, 2018).

6. Freemium [F]: users get free features, but extended 
functionalities are purchased (Kumar, 2014).

7. Referral [R]: users refer the product/service to poten-
tial new users, generating more revenue.

All existing shared mobility services can be replaced 
by the SAV-based service (Silva et al., 2021). Therefore, 
we forecasted whether these RM types will be combined 
and used by SAV services. Besides that, we checked 
whether RM types applied to information platforms could 
be used by SAV services; as the sector is rapidly changing, 
innovative revenue options are found. The output of this 
step is the starting point for investigating the RMs of SAV 
before integration into MaaS. 

Taxi companies apply pay-per-use RM; charges are 
based on the time and distance travelled, and period of 
the day. The commission-based RM is also applied in the 
case of user-driver matching platforms; a commission is 
charged from the operators using the platform (National 
Academies of Sciences, Engineering, and Medicine, 2016).

The ride-sourcing company Uber keeps 25% of com-
missions on trips, applies dynamic pricing and cancella-
tion fee as well as premium services and leasing vehicles 
to drivers (Cuofano, 2024a; Rahul, 2020). Alternatively, 
ride-sharing services only apply commissions on trips. 
BlaBlaCar is a well-known example (Begum, 2016).

The RM for car-sharing is usually pay-per-use. Users 
are charged based on the usage time, the distance travelled 
or a combination of both. In peer-to-peer (P2P) car-sharing, 
the usage time and fee are determined by the vehicle owner 
who offers the vehicle via a sharing platform; the usage 
time in P2P car-sharing can be less than a daily fee. In busi-
ness-to-consumers (B2C) car-sharing, the fee is per min-
ute or kilometer and is defined by the company. Car rental 
companies charge consumers daily ("Avis Budget business 

Table 1 RMF questions (Meyer, 2019)

Elements of the framework Examples

Who pays? Customer, partner, sponsor, advertiser

What is paid? Money, data, referral

For what is paid? Product, service, results

How is paid? Lease, one-off, subscription, credit

How much is paid? Price, discount, volume, or dynamic 
pricing

Fig. 2 Methodology
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model canvas" (Vizologi, online); "Drivy business model 
canvas" (Vizologi, online); Cohen and Kietzmann, 2014).

Subscriptions can be applied to car-sharing, but it is 
not common. Moreover, a car subscription can be avail-
able; it is different from leasing as the user will not become 
an owner and costs with maintenance and insurance are 
included in the fee. For instance, Hertz and Swapp are 
companies offering car subscriptions (Atiyeh, 2021).

We summarize the RM types in Table 2.
Regarding the RM types of information platforms, 

companies offering free services such as Google and 
Facebook apply the data reseller RM; this can be part of 
the data-driven BMs (e.g., BMW) (Bechmann et al., 2016; 
Seiberth, 2018).

Most websites and smartphone apps are free to use 
because they are based on the advertisement RM. Display 
advertising occurs to reach large numbers of custom-
ers in a particular segment and performance-based 
advertising seeks specific user behavior collecting 
data about number of clicks, response to email cam-
paign, online purchase, etc. (Block and Herrmann, 2019; 
Cuofano, 2024b). Freemium is a RM applied by LinkedIn 
and Dropbox (Kumar, 2014). Revolut, ShareNow and Mol 
Limo apply the referral RM.

The main findings of Section 3 are:
• Pay-per-use and commission are the most common 

RMs used for mobility services, but subscription is 
an additional option when pay-per-use is offered;

• Advertisement and data resell can be innovative 
options;

• Freemium is not used.

4 Step 2: investigating SAVs before integration
We characterized the SAV mobility service as follows:

• Vehicle capacity is 4–9 persons;
• Vehicles and rides are shared in the urban door-to-

door service;
• B2C service is provided;
• Fleet is composed of public and private vehicles;
• Mobility service provider coordinates the service, 

bridging travelers and operators.

We identified the key stakeholders: travelers, mobility 
service providers, vehicle owners and operators, infra-
structure operators, and in-vehicle service providers; they 
can be either public, private companies, or individuals. 
Partnerships allocate functions among stakeholders, with 
legal and economic conditions defined through contracts.

For AV services, in-vehicle advertisements gener-
ate around 2.5 times the revenue of out-vehicle ones. 
Although this difference indicates an opportunity for the 
revenue of AV services, it is not enough to guarantee free 
rides (Block and Herrmann, 2019). Subscription RM is 
a good fit for regular needs; it can work for temporal needs 
if additional services are provided, creating a holistic ser-
vice concept (Kuusisto, 2018).

In urban areas where public transport can be offered at 
low prices, AV services may not be competitive. Sharing 
and pooling can increase fleet costs (e.g., cleaning), 
decreasing profitability. Automated cleaning and fines 
to avoid dirt can be a solution (Bösch et al., 2018). Small 
fleets of SAVs may expand profits, but have limitations on 
attending the demand (Fagnant and Kockelman, 2018).

Table 2 Revenue models

Revenue model types

Shared mobility service Subscription Pay-per-use Commission Advertisement Data resell Freemium Referral

Taxi S, O S

Ride-sourcing O S

Ride-sharing O S

P2P car-sharing O S

B2C car-sharing S S S S

Car rental S S

Information platform

Facebook
Service provider Service 

providerGoogle

LinkedIn Service 
providerDropbox

S: mobility service provider; O: vehicle operator
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AVs will be expensive, but considered an investment 
if the owner uses them for chauffer services (Bösch 
et al., 2018); owners can earn 19% of the investment annu-
ally (Fagnant and Kockelman, 2018).

We applied the RMF (Table 3) to analyze the RMs for 
SAV mobility services. Third-party companies refer to 
advertisers, music and movie platforms offering on-board 
infotainment, and transport planning companies paying 
for trip and personal information.

Fig. 3 illustrates the service model of single SAV ser-
vice, indicating the payers and paid activities from Table 3. 
The paid activity, payers and who applies the RM are indi-
cated by the source of revenue arrows, the arrows' origin 
and end, respectively. The source of revenue arrows indicate 

the direction of revenue flow as well. Both service provid-
ers /A/ and vehicle operators /B/ have 5 paid activities; 1–5 
for service providers, and 7–10 and 13 for vehicle opera-
tors. But vehicle operators have 4 payers (service providers, 
private AV owners, advertisers, 3rd-party companies) while 
service providers have 3 payers (travelers, advertisers and 
transport planning companies); therefore, more contracts 
must be handled as more payers are involved in the service 
model. We illustrate the RM types applied by each stake-
holder and their respective payers in Fig. 4. The advertise-
ment RM guarantees revenue for vehicle operators through 
in-vehicle advertisement; travelers must pay to not see or 
listen to advertisements, otherwise, advertisements are 
enabled and paid by advertisement companies.

Table 3 Investigation of SAV service and revenue models

Revenue model types Who applies? Who pays? For what is paid? What is paid? How is paid? How much is paid?

Subscription S Traveler Mobility service package Money, data Subscription Volume discount

Pay-per-use
S Traveler Per use of the service, app Money, data Debit, credit Customized, 

dynamic pricing

O S Per use of the vehicle Money, data Debit, credit Customized, 
dynamic pricing

Commission

S Traveler Fines Money Debit Service fee (%)

O AV owner Operation of the vehicle Money Debit Service fee (%)

O 3rd-party company On-board infotainment Money Debit Service fee (%)

Advertisement
S 3rd-party company Advertisement in the 

smartphone app Money, shares Credit Volume discount

O 3rd-party company In- and out-vehicle 
advertisement Money, shares Credit Volume discount

Data resell
S 3rd-party company Trip and personal 

information Money, shares Credit Auction

O S, 3rd-party company AV owner information Money, shares Credit Auction
S: mobility service provider; O: vehicle operator

Fig. 3 SAV mobility service model
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Vehicle operators can resell data about private AVs and 
metrics. For instance, data about car usage can be sold to 
car insurance companies. Additionally, metrics such as 
fleet per capita and empty-run distance can be negotiated 
with transport planning sectors and service providers; 
both data are useful for demand-supply analysis. Auctions 
can be used to obtain higher incomes. Depending on the 
agreements among key participants, payments can be 
done after a period (e.g., credit after one month). 

The main findings of Section 4 are:
• Subscription RM may only be applied by service 

providers;
• A mix of RM types (e.g., pay-per-use, commission, 

etc.) is applied by mobility service providers and 
vehicle operators due to various sources of revenue;

• Higher incomes arise from advertisement and data 
resell RM types due to auctions; yet, the value is 
credited, not allowing rotation of income every day.

5 Step 3: investigating MaaS before integration
MaaS can be classified according to the different integra-
tion levels. The RMs used in each level (Sochor et al., 2018) 
are shown in Table 4. Levels 1–3 are considered in our 
analysis as they indicate variations in RMs used as well 
as a mix of RMs.

In Level 1, sites or apps are financed by ads or taxpay-
ers' money. If they are used only as trip planners, there 
is no revenue; we call this stage as Level 1A. But a small 
commission is applied when forwarding the user to the 
service provider (Level 1B). 

In Level 2, the revenue sources are commissions, fixed 
mobility service provider memberships as well as data on 

users' behavior sold to cities for mobility management. 
In Level 3, the service is bundled. There is a two-way 
responsibility from end user to supplier and vice versa; 
the service is financed by the difference between the 
repackaged services and the volume agreements with the 
transport service providers.

In Level 2, besides commissions for individual trips, 
MaaS companies expand their revenue streams offering 
trips with partial or full subscriptions (ERTICO – ITS 
Europe, 2019). Some advantages and disadvantages of 
subscription RM for operators and travelers are (Hörcher 
and Graham, 2020; Kuusisto, 2018):

• Operator: financial stability of MaaS operators, 
but tariff is done under uncertainty as demand is dif-
ficult to predict.

• Traveler: freedom and effort savings when planning 
trips, but represents a burden on monthly expenses.

Combining ticket types can result in higher revenue. 
Therefore, price sensitivity of frequent and infrequent 
travelers can be exploited to boost revenue. For infrequent 
travelers, single tickets with high prices are offered as they 

Table 4 MaaS integration levels

Level Integration Revenue model

0 No integration –

1 Information No revenue to small 
commission

2 Booking and payment of 
single trips

Commission, subscription, 
data resell

3 Service offer, contracts, and 
responsibilities

Subscriptions, pay-per-use, 
data resell

4 Societal goals Same as level 3

Fig. 4 Revenue models and payers
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are less price sensitive. On the other hand, subscription 
packages are offered with the lowest tariff to frequent trav-
elers (Hörcher and Graham, 2020).

A customized service package to attend individ-
ual needs is urged as preferences are tied to people's 
needs (Kuusisto, 2018). MaaS may enhance the end-to-end 
customer experience due to data analysis and a customized 
service (Nagy and Csiszár, 2022); thus, it represents less 
effort and enhanced quality for the user when planning trips.

The main findings of Section 5 are:
• Lower levels of MaaS integration have commis-

sion-based RMs;
• As the MaaS integration level increases, a mix of RMs 

arise based on subscriptions, pay-per-use and data;
• Pay-per-use and subscription RMs expand MaaS 

revenue tackling infrequent and frequent travelers.

6 Step 4: forecasting SAV revenue model alterations
We considered the changes in the service characteristics 
of SAV mobility services due to the integration to MaaS 
as follows:

• Feeder and door-to-door service are offered.
• Instead of mobility service providers, MaaS coordi-

nates the service according to the integration levels.

MaaS platform operator acts as a bridge between SAV 
mobility service providers and travelers; we illustrate the 
service model after integration into MaaS in Fig. 5.

Every stakeholder with its own expertise is in the 
service model. Thus, efforts to acquire knowledge of 
other stakeholders to perform tasks are not necessary. 
Alternatively, having more stakeholders implies more 
contracts to handle and decisions makers which may 
make the decision process longer.

Considering the service model configuration and inte-
gration levels from the literature review, we summarized 
the revenue alterations in Table 5. In this step, we also 
used the RMF. Level 1A is not represented in Table 5 as 
there is no revenue for MaaS and revenue for the other 
stakeholders is the same presented for 1B. We have sum-
marized the RM alterations according to each integra-
tion level in Fig. 6. We indicated the source of revenue, 
the payers and the RM types.

Table 5 Revenue alterations according to the integration level

Who gets the revenue?

Integration level 1B 2 3

For what is paid? Who pays? Revenue model type

Mobility service package Traveler Subscription, Pay-per-use S S S

Per use of the service, app Traveler Advertisement S M M

Per use of the vehicle S Pay-per-use O O O

Fines Traveler Commission S S M

Operation of the vehicle AV owner Commission O O O

On-board infotainment 3rd-party company Commission O O O

Advertisement in the smartphone app 3rd-party company Advertisement S M M

Advertisement in- and out-vehicle 3rd-party company Advertisement O O O

Trip and personal information 3rd-party company Data resell S M M

AV owner information S, 3rd-party company Data resell O O O

Forwarding the user to mobility service S Commission M – –

Booking, ticketing S Commission – M M
S: mobility service provider; O: vehicle operator; M: MaaS

Fig. 5 Service model
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We identified that MaaS takes over revenue sources 
from mobility service providers as the integration levels 
increase; we indicated these alterations in bold.

The main findings from Table 5 are:
• Mobility service providers pay commission to MaaS 

for forwarding the users in level 1B;
• Mobility service providers pay commission to MaaS 

for booking and ticketing (levels 2 and 3), and pro-
cessing the fines (level 3);

• Commissions for forwarding the user and booking 
and ticketing are new costs in the BM of mobility 
service providers;

• Sdvertisement and data resell RMs are transferred 
from mobility service providers to MaaS from 

Fig. 6 Revenue model alterations
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level 2 of integration because the app is offered by 
the MaaS, as well as trip and traveler information are 
collected by MaaS.

• Mobility service providers pay commission to MaaS 
processing the fines in level 3.

Other main findings of Section 6 are:
• Service model configuration fits all studied integra-

tion levels, representing gradual evolution of MaaS 
implementation.

• Door-to-door services exist in all integration levels, 
but feeder is only present at level 3.

• The integration of SAV mobility services to MaaS 
is beneficial for the mobility service provider if the 
revenue generated by the increase in the number of 
trips outweigh the loss of revenue (Eq. (1)). The rev-
enue comes from subscriptions Rs and pay-per-use Rp 
mobility service packages, the losses in revenue are 
from advertisement Ra , data resell Rd and commis-
sion Rc , and the new cost with the commission paid 
to the MaaS provider C.

R R R R R Cs p a d c� � � � �  (1)

7 Conclusion
Current shared mobility services based on cars are expect-
edly substituted by SAV mobility services in the future. 
The SAV is increasingly integrated into the MaaS concept, 

allowing planning and payment of multimodal trips via 
a single platform. The main contribution of our study is 
an analysis about the changes in service and revenue mod-
els due to SAV integration to MaaS and identifying the 
key findings. The RMF of Meyer (2019) is used and levels 
of MaaS integration are considered. 

The key findings are:
• MaaS takes over revenue sources from mobility service 

providers as the integration levels increase, and new 
costs in the BM of mobility service providers arise;

• Integrating SAV into MaaS is beneficial for SAV rev-
enue if the revenue generated by the increase in the 
number of trips outweighs the loss of revenue gener-
ated by the responsibilities taken by MaaS.

A fundamental research niche has been filled with fore-
casting alterations in the revenue SAV services when inte-
grated into MaaS, even though the technology is not yet 
fully developed. Our results support negotiations of con-
tracts between SAV mobility service providers and MaaS 
operators, and the integration process can be accelerated.

For future research we will explore:
• The elements from the customized travel fee to cre-

ate a tariff plan;
• The AV acceptability of public transport users when 

considering the bundled journeys;
• MaaS taking over responsibilities from vehicle oper-

ators and negotiating directly to AV owners.
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