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Abstract 

Cities around the world are trying to understand if and how to regulate urban mobility in a way that stimulates 
innovation and supports business while also promoting public values and accelerating a sustainability transition. 
Service providers are also attempting to understand how to grow and thrive as a business as they challenge exist-
ing urban mobility structures and practices via new mobility services, new uses of public space, etc. Thus, this article 
seeks to understand the interplay between business models and public policies and, ultimately, the implications 
policy instruments have on shaping conditions for sustainable urban mobility. To address these questions, a qualita-
tive approach is utilized, comprising case studies of two ‘new mobility’ service providers (Bolt and Tier) operating 
in three Northern European cities (Oslo, Stockholm, and Berlin) including interviews with these companies and local 
public actors. Findings show that the business models are influenced by legitimization on the national level, the local 
authorities’ and service providers’ approaches, and policy instruments related to the right to operate, including caps, 
geographic coverage, parking, geofencing, and data sharing. Utilizing business models and multi-level perspectives, 
the findings are discussed in relation to actualizing sustainable transport, e.g. interdependencies, goal alignment, 
and temporal and spatial considerations. The authors emphasize the importance of learning by doing, policy mixes 
(versus instruments), and purpose-driven collaboration among stakeholders.

Keywords  Sustainable transport, Business model, Policy instrument, City, Mobility service, Micro-mobility, Ride-
hailing, Interview

1  Introduction
The advancement of digital technologies has enabled an 
influx of new mobility services such as ride-hailing, car-
sharing, and micro-mobility, disrupting both the automo-
bile industry and mobility travel patterns in urban areas 
[1, 17]. It has been argued that these new businesses can 
be viewed as private actors responding to market failures, 

such as urban congestion and a lack of sufficient access 
to quality services and affordable alternatives [17]. Some 
hope that these new businesses represent a ‘window of 
opportunities’ (cf. [43]) and a panacea that moves soci-
ety from ownership to usership and accelerates the tran-
sition to a sustainable transport system [16], particularly 
in light of the climate crisis and the transport sector’s 
contributions to it (e.g. around a quarter of greenhouse 
gas emissions [21, 66]). Others warn that they are not liv-
ing up to expectations regarding e.g., sustainability, and 
are instead shifting business motives towards profit, as 
well as shifting users towards the hyper-consumption 
of cheaper, more easily accessible, and less sustainable 
options [16, 37].
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At the same time, public authorities work to define 
future visions, targets, and strategies to address the cli-
mate crisis and other sustainability-related transport 
issues. In the European Commission´s “The New EU 
Urban Mobility Framework” [22], the critical role of 
mobility is discussed vis-à-vis social inclusion and human 
well-being but also the need for a fair transition towards 
climate neutrality with safe, accessible, inclusive, smart, 
resilient and zero-emission urban mobility. This transi-
tion “is to be achieved by strengthening existing tools and 
complementing them with new ones” [22, p.3], of which 
public policy is arguably one. However, the impacts 
and implications of new or modified policies are often 
unclear, particularly in the case of new, innovative tech-
nologies and services with which there is little practical 
experience. Therefore, in this case, policymaking serves 
a dual purpose as “an exercise in solving problems” but 
also as “an attempt to make sense of a partially compre-
hensible world” (Zahariadis, 2014:27 in [36, p. 246]. And 
while the “capacity of systems and structures of govern-
ance” [20, p. 114] may be pressed to keep pace with rapid 
change, the public sector must work to accelerate a sus-
tainability transition within urban mobility. According to 
the EU, “A multi-level, integrated governance approach 
to manage urban mobility, along with other relevant sec-
tors such as energy, is needed as part of the drive towards 
climate neutrality” [22, p. 17]. Supranational, national, 
regional, and local goals and priorities regarding urban 
mobility and sustainability need to be coordinated, con-
sistent, clarified and communicated (cf. [20]), both inter-
nally for themselves and externally for other stakeholders. 
Furthermore, closer, purpose-driven stakeholder collabo-
ration will be vital for finding solutions and contributing 
to public value through market co-creation (cf. [38]).

The study upon which this article is based has sought to 
explore the interplay between business models (BMs) and 
public policies, i.e., how the mobility service companies’ 
BMs adapt to diverse and evolving policy conditions in 
different regulatory contexts, and how the public authori-
ties’ policies adapt to the fast-paced developments in the 
(urban) mobility service sector. It has done so in order to 
understand the impacts and implications policies have on 
creating conditions for a sustainable transport system. 
To address these questions, a qualitative comparative 
case study was conducted consisting of two companies 
working with digitally enabled mobility services—Bolt 
as a provider of ride-hailing and micro-mobility services 
and Tier as a micro-mobility services provider—within 
three policy contexts—Oslo, Stockholm, and Berlin, i.e., 
large Northern European cities with diverse mobility ser-
vices. As both private and public actors involved in the 
transport sector have been affected by rapid develop-
ment and changing market conditions [20], interviews 

with representatives from both the companies and public 
authorities enable the exploration of both stakeholders’ 
perspectives on the impacts and implications of policy 
for business, society, and sustainability.

The aim of this article is to offer a better understand-
ing of the interdependencies between public policies and 
mobility service providers’ BMs and the implications 
for actualizing sustainable urban mobility by explor-
ing how providers adapt their business models to evolv-
ing local policy contexts. Specifically, this study makes 
two contributions: (1) through empirical data, it investi-
gates the links between firm-level actions and the wider 
socio-technical system approach; and (2) by providing a 
comparison and analysis of the different policy interven-
tions and their impacts on BMs, it responds to a timely 
and urgent need for knowledge on the governance of new 
mobility services.

This article consists of six sections, of which this is the 
first. The next, second section outlines the theoretical 
perspectives utilized, and section three details the mate-
rial and methods. Section four presents the findings by 
theme, while section five offers an analysis and discus-
sion. The final section includes concluding remarks and 
future research needs.

2 � Theoretical perspectives
The ‘business model’ is commonly defined as “the ration-
ale of how an organization creates, delivers, and captures 
value” [4, 42, 69]. Researchers generally consider the fun-
damental building blocks of a business to be: (1) the value 
proposition, representing the key activity of the business, 
(2) the value creation, explaining the process of develop-
ing and delivering value, and (3) the value capture, or the 
revenue-cost model in use (e.g., [42, 58, 72].

In the last decade, research has attempted to combine 
commercial and sustainability logics through the devel-
opment of the ‘sustainable business model’ (SBM) [33, 
51, 57]. This is based on the argument that the traditional 
approach to BMs has led to companies acting in silos and 
focusing only on their economic logics, thus ignoring 
their interdependencies and their relationships to ecology 
and society [33, 35]. As Schaltegger et al. [, p. 99] claim: 
“51A business case for sustainability has to be created and 
managed—it does not just happen”; a position reinforced 
by Curtis and Mont’s research [19] within the context of 
the sharing economy. In other words, BMs require an up-
front, intentional, and deliberative design to contribute 
to desired impacts such as sustainability and sustainable 
performance [5, 19]. Furthermore, companies need to 
actively seek to include a wider network of stakeholders 
in their value creation, delivery, and capture activities 
with the goal of optimizing value for the whole system 
[5, 57], as no sustainable value can be created without the 
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inclusion of a broader range of stakeholders (Schaltegger 
et al., [50]). In this spirit, a SBM can be defined through 
three characteristics: (1) pro-active multi-stakeholder 
management, (2) monetary and beyond value creation 
and capture for a wide range of stakeholders, and, finally, 
(3) long-term perspective (Geissdoerfer et al., [29]).

Business models can play a prominent role in acceler-
ating sustainable transitions; for example, changing pro-
duction and consumption systems [13], disrupting entire 
industries [4, 47], or creating new industries [58]. It has 
been argued that active contributions from an organiza-
tion can create opportunities for sustainability. However, 
it is also important to remember that the BM does not 
act in a vacuum, and the systemic context in which a BM 
is developed also plays a crucial role in (un)sustainabil-
ity. In other words, it is necessary but not sufficient for 
organizations to be(come) sustainable, as the system itself 
can create lock-in effects that promote specific behaviors 
and business activities which act as barriers to achiev-
ing a sustainable transition [6]. Thus, the whole system 
in which organizations interact must also move in a sus-
tainable direction [57] and external environments such 
as regulations need to be developed in a way that would 
hinder the functioning and thriving of unsustainable BM, 
for example, making them economically unsustainable 
(e.g., [6, 51]).

To understand this interplay between BMs and their 
systemic contexts, increased efforts have been placed 
within sustainability and transition studies to inte-
grate research on BMs with the multi-level perspective 
(MLP). The MLP approaches socio-technological transi-
tions as non-linear interactions among three analytical 
levels: niche, regime, and landscape [28]. The approach 
has been applied in, e.g., energy transitions (e.g., [4, 12, 
31]) and transportation (e.g., [47, 68, 71]). Other, related 
efforts to understand this interplay between BMs and 
their systemic contexts include the pioneering work pro-
posing the concept of the Business Model Design Space 
(BMDS, which argues that businesses are delimited 
in their choices and opportunities existing within the 
socio-technical regime in which the businesses are posi-
tioned [4, 31]. This means that the so-called regime ele-
ments directly include the choices businesses can make 
in developing their BMs and, therefore, directly influence 
the possible sustainability outcomes [4, 31]. These regime 
elements typically comprise cultural practices, markets/
user preferences, policy, industry, science, technology, 
and even infrastructure [27]. However, different regime 
elements can be easier or harder to address through BM-
related choices [71]. For example, some elements such 
as industry, market, and culture can be considered “soft-
edged”, which means that BMs can more easily shape, 
overcome, and influence these elements compared to 

elements such as policy, science, and technology, which 
are considered “hard-edged”, to which companies tend to 
conform or adapt rather than attempt to radically trans-
form [71]. Thus, the policy or regulatory regime as an 
element that shapes the BMDS becomes a relevant point 
of departure in a study of BM development within the 
mobility sector.

3 � Material and methods
The following section introduces the case selection and 
methods used for data collection and analysis. Sec-
tion  3.1 provides an overview and a short introduction 
to the companies and cities, while Sect. 3.2 provides an 
account of the research design.

3.1 � Case selection
To explore the similarities and differences of BMs vis-à-
vis policy instruments, and to investigate implications 
for sustainable urban mobility, a deliberative approach 
was taken to the selection of both companies and cities. 
The companies needed to (1) work with shared mobil-
ity with low- and zero-emission solutions (à la “The New 
EU Urban Mobility Framework” [22]), (2) simultane-
ously operate in multiple cities by (3) replicating their 
BM in their active markets and (4) represent different 
segments within shared mobility. Furthermore, the cit-
ies needed to (1) be located in different countries (as 
policy instruments affecting mobility originate on both 
local and national levels), but (2) preferably have argu-
ably similar socio-technological regime elements regard-
ing culture, user preferences, industry, and technology. 
Various companies working within both personal- and 
goods-related transport services, from ride-hailing to 
last-mile delivery, and cities within Northern and West-
ern Europe were mapped against each other to identify 
eligible candidates. While there are a number of compa-
nies considered to have global outreach, most are limited 
to specific regions and cities; thus, identifying businesses 
that are active in multiple cities simultaneously was key. 
After an initial screening of publicly available company 
information and willingness to collaborate, some were 
excluded due to not fulfilling the screening requirements. 
For example, the services connected to delivery boxes 
were excluded as the market is still developing without 
clear policy interventions and companies did not fulfil all 
mentioned requirements. The city selection was closely 
linked to the services but also connected to where the 
researchers are placed (Stockholm), which then guided 
the process to include one more city each from the Nor-
dic and non-Nordic contexts. The final list of two com-
panies and three cities were as follows: Tier, a provider 
of shared micro-mobility services, and Bolt, a provider 
of a range of mobility services including ride-hailing 
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and micro-mobility, both of which operate in Stockholm 
(Sweden), Oslo (Norway), and Berlin (Germany).

3.1.1 � Bolt—from taxify to super‑app
According to Bolt´s official website [7], the company’s 
founder created ride-hailing software services in 2013 
as a reaction to the low-quality and high-priced taxi ser-
vices in Estonia. A decade later, the company has 100 mil-
lion customers in 45 countries across Europe and Africa 
and has raised a total of two billion USD in funding. Over 
time, Bolt has also changed their overall mission to chal-
lenge personal car ownership through different offer-
ings—ride-hailing, micro-mobility rentals (e-scooters 
and e-bikes), Bolt Food, Bolt Market, and Bolt Drive. 
Note, however, that Bolt’s ride-hailing service accounted 
for up to 70% of their turnover in 2021 [23], so it remains 
a significant part of its business. Bolt refers to itself as a 
super-app [7] representing one of the fastest-growing 
technology start-ups in Europe [24].

In the selected cities—Oslo, Stockholm, and Ber-
lin—Bolt offers ride-hailing options and e-scooters (see 
Table 1). Bolt launched its ride-hailing service in Sweden 
in 2019 and subsequently in Norway and in Germany 
in 2021; and launched shared e-scooters in Stockholm 
and Oslo in 2020 and in Berlin in 2021. Bolt´s front-
end service offer is very similar in all three cities; from 
the user perspective, one could argue that there are only 
incremental differences (although for specific, individual 
users, these incremental differences may be highly sig-
nificant). In all three cities, a Bolt user can book ride-
hailing services in different classes: premium (premium 

cars only), economy (most affordable alternative), and XL 
(6-seats available or more luggage space) (see Table 1). In 
Oslo, Bolt also offers comfort class (more spacious and 
comfortable car), pets on board, and fully electric vehi-
cles; in Stockholm, comfort class is not offered but pets 
on board and electric vehicles are offered; and in Berlin, 
comfort class is offered, and users can also book taxis 
with approximate price information.

3.1.2 � Tier—leading micro‑mobility
Tier Mobility is a Berlin-based micro-mobility company 
with an ambition to “change mobility for good” [59]. 
The startup was founded in 2018 and launched its first 
e-scooter sharing services in Vienna. Since then, Tier 
has raised more than 600 million USD in funding and 
expanded its services through acquisitions to 520 cities in 
21 countries with a fleet of 300,000 vehicles [60].

Currently, Tier has five services under its umbrella: 
e-scooters, e-bikes, regular bikes, cargo bikes, and 
mopeds. Tier started its e-scooter service in Stockholm 
and Oslo in 2019 and then in Berlin in 2020. In these cit-
ies, Tier’s offering consists of e-scooters and e-bikes with 
mopeds being offered only in Berlin (see Table 1).

3.1.3 � City contexts
The three cities—Stockholm (Sweden), Oslo (Norway), 
and Berlin (Germany)—were selected due to their simi-
larities in multiple domains (see below,), differences in 
how they approach shared mobility services, and their 
being service areas for the same companies (see more 
in 3.1). All three cities are located in Northern Europe, 
each having a population exceeding 1 million inhabit-
ants and having similar socio-technological regime ele-
ments regarding culture, user preferences, industry, and 
technology. For example, all three countries represented 
belong to the top ten countries regarding digital readi-
ness [39], and all three cities have transport-related cli-
mate targets. Stockholm’s goal is to be fossil fuel-free by 
2040 [14]. Oslo is to reduce climate emissions by 95% by 
2030 compared to 2009 [32] and has introduced a car-
free zone prioritizing pedestrians, bicycles and public 
transport. The Berlin Mobility Act aims to support the 
target of climate neutrality by 2045 via e.g. new mobil-
ity services [3]. Furthermore, all three cities have well-
developed public transport including a metro system, 
and plan to continually improve pedestrian and bicycle 
infrastructure. Oslo has become a rising star in the 2019 
Copenhagenize Index for bicycle lanes, while Berlin has 
fallen in the ranking and Stockholm is no longer part 
of the top 20 cities [18]. See Table  2 for a summary of 
characteristics.

Table 1  Bolt and Tier services (ride-hailing and micro-mobility) 
in Oslo, Stockholm and Berlin as of September 2022

*Source: Bolt [8–10]

** Source: Bolt [8–10]

*** Source: Interviewee Tier SWE NO, Interviewee Tier GER, Tier app

Service Provider–Service Type Oslo Stockholm Berlin

Bolt–Ride-hailing* Premium Premium Premium

Economy Economy Economy

Comfort – Comfort

– Child –

XL XL XL

Pets Pets –

– – Taxi

Electric Electric –

Bolt–Micro-mobility** E-scooter E-scooter E-scooter

Tier–Micro-mobility*** E-scooter E-scooter E-scooter

E-bikes E-bikes E-bikes

– – E-mopeds
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3.2 � Methods
For the empirical data collection, semi-structured in-
depth interviews were conducted with representatives 
from the selected companies and cities (see Table  3). 
The Zoom platform was used to perform and record the 
interviews during the summer and autumn of 2022. The 
resulting seven interviews (with the eight interviewees) 
each lasted 50–80 min and were conducted in Swedish 
or English providing rich data representing each city 
and company. The interviews were later transcribed 
and manually coded using thematic analysis. Note that 
the company interviews were conducted with policy 
managers who were typically responsible for regions 
rather than countries, which enabled the simultaneous 
gathering of data on both Stockholm and Oslo.

The interviews had a dual purpose: (i) to gain an 
understanding of the companies’ business models and 
identify incremental changes in their offerings between 
different cities and countries; and (ii) to explore how 
these public and private actors make sense of ongoing 
developments within their mobility markets, includ-
ing policy evolution and effects on tangible practices. 
Therefore, the company representatives were asked to 
reflect on their company’s BM with a focus on the core 
building blocks of their businesses and how these are 
affected by evolving policy instruments. On the other 
hand, public authorities’ representatives were encour-
aged to reflect on the city’s position regarding these 
mobility services and the measures and tools they use 
to govern them. While all interviews used the same 
interview protocol of semi-structured interviews, there 
was flexibility for the interviewees to introduce themes 
and topics that they found relevant to the discussion.

A thematic analysis was used to organize and analyze 
the primary data in the interview transcriptions. The 
first round of coding was guided by pre-determined 
codes according to the BM building blocks—value 
creation, value delivery, and value capture—which 
facilitated a better understanding of the companies’ 

BM logics and the identification of relevant elements. 
The second round of coding focused on identifying 
more specific policy interventions and linking them 
to the distinct aspects/elements of the mobility ser-
vice providers’ BMs, such as vehicle fleet, geographic 
coverage, and data sharing. The reliability of the codes 
was assessed via an ongoing discussion and reflec-
tion between the authors of this article based on their 
expertise in the field.

While the empirical data provided rich and extensive 
insights into the research questions, additional second-
ary data was needed to complement and cross-validate 
the identified themes. For the companies, the informa-
tion from the companies’ websites, blogs, and social 
media accounts provided a more detailed image of how 
they represent themselves to a wider audience, includ-
ing the values they identify with and how this relates to 
their business activities. Newspaper articles and posts 
from all three selected cities allowed us to track how 
services were perceived in the public realm and which 

Table 2  Characteristics of Berlin, Oslo and Stockholm

*Source: SCB [49], SSB [53], Statistik Berlin Brandenburg [55]

**Source: UITP [63], UITP [64], UITP [65]

***Source: Copenhagenize index [18]

****Source: NRI [39]

City Population 2022* Main public transport modes** Bicycle friendliness index (city)*** Digital 
readiness 
(country)****

Berlin 3,755,251 commuter train, subway, tram, buses and ferries 15 in 2019 (10 in 2017) 76.11

Oslo 707,548 commuter train, subway, tram, buses and ferries 7 in 2019 (19 in 2017) 75.68

Stockholm 984,748 commuter train, subway, tram, buses and ferries below the top 20 (14 in 2011) 78.91

Table 3  List of Interviewees

Interviewee Organization Role

PA SWE City of Stockholm Project manager

PA NO City of Oslo Mobility planner

PA GER Berlin Senate depart-
ment of customer 
protection,
mobility, and climate 
action

Urban planner

Bolt SWE NO 1 Bolt Lead on Global policy team; 
responsible for the
Nordic and Baltic regions

Bolt SWE NO 2 Bolt Policy manager Sweden

Bolt GER Bolt Policy manager DACH
(Germany, Austria, Switzer-
land)

Tier SWE NO Tier Head of public policy Nordics

Tier GER Tier Public Policy manager DACH
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issues received the most attention or caused a public out-
cry. This also allowed for a better understanding of the 
general developments within the three selected markets, 
e.g., the implications of a new vehicle classification and 
insurance requirements for e-scooter services. For the 
public authorities, secondary data were mostly based on 
the official laws, regulations and press releases and used 
to validate and confirm the chronological order of the 
events and clarify interview statements about the exist-
ing laws and regulations. Simultaneously, some relevant 
themes, such as the legitimation of the services, were 
identified as valuable for the purpose of this article but 
the empirical data lacked a clear narrative and details, in 
which case supplementary data were utilized.

Finally, the alignment of BM building blocks, organiza-
tional and systems aspects, together with policy instru-
ments provided a thematic structure for the findings, 
analysis, and discussion. This resulted in three main 
themes that were deemed to have the most significance 
for the research aim: (i) legislation at the national level; 
(ii) the cities’ approaches to their local mobility market 
(e.g. the role of various mobility services) and transport 
system; (iii) and, finally, how these approaches translated 
into regulation and governance in relation to follow-
ing sub-themes: civil contracts, geographical coverage, 
parking, data sharing and digital solutions, such as speed 
geofencing.

4 � Findings
Legislation affecting ride-hailing and micro-mobility can 
be found on the national, regional/federal, and local lev-
els. Based on the interview findings, the legitimization of 
new mobility services (such as ride-hailing and e-scoot-
ers) and technologies (such as e-scooters) is largely dealt 
with on the national level, while regulating actual opera-
tional practices is often determined on the local level, 
with some exceptions. This insight guided the following 
structure of the findings, which starts with the legitimiza-
tion of the services on the national/federal level and then 
moves to the ‘local’ (city/state) level with a more specific 
focus on how the services and related legislations are 
being perceived by authorities and companies and how 
this translates into the right to operate according to the 
following themes: civil contracts, geographic coverage, 
parking, data sharing and, finally geofencing and speed 
limitations.

4.1 � Legitimization on the national level
Ride-hailing and micro-mobility represent two novel 
types of shared mobility services with distinctly different 
legal bases. Thus, the legislation and regulations associ-
ated with each service are presented here.

4.1.1 � Ride‑hailing regulations by country
In Sweden, taxis were deregulated in 1990 and this cre-
ated a liberalized market in which anyone fulfilling pro-
fessional requirements can establish services without 
pre-decided quotas or price regulations [40]. As a reac-
tion to the disruption of ride-hailing services, a new 
bill—creating a new category of taxis—was passed in 
April 2018 and came into effect in September 2020 that: 
(i) allowed these ‘new taxis’ to utilize different mecha-
nisms than the taximeter to calculate the total price, 
(ii) restricted their use of taxi ranks; and (iii) required 
advanced booking to use them [41]. From Bolt’s perspec-
tive, this created favorable conditions for their business—
“We can see that in Sweden, there is an understanding 
that this kind of transformation cannot be stopped”—and 
they consider their dialogue with the Swedish Taxi Asso-
ciation (Taxiförbundet) to be productive (Interviewee 
Bolt SWE NO 1).

In Norway, the discussion to deregulate the taxi mar-
ket began in 2017 in relation to the sharing economy [41]. 
There was also pressure from the European Free Trade 
Association (EFTA) Surveillance Authority to not vio-
late the freedom of establishment described in the Euro-
pean Economic Area (EEA) Agreement [41]. In 2018, the 
Norwegian government initiated a public dialogue pro-
cess regarding new taxi regulations that would increase 
competition, facilitate new business models, and acceler-
ate the implementation of new technologies. The main 
changes introduced by Amendments to the Professional 
Transport Act related to the flexibility to exchange a taxi-
meter with an app solution, the removal of the maximum 
number of taxi licenses, and the lifting of requirements 
to be connected to a dispatch center.1 Thus, as in Swe-
den, ride-hailing was then considered a new type of taxi. 
Although these new regulations are in effect today, a new 
discussion has recently arisen regarding withdrawing the 
deregulation [44] and re-regulating to return to the for-
mer system: “In Norway, there is serious discussion about 
introducing again regulations to safeguard the traditional 
taxi monopolies” (Interview Bolt SWE NO 1).2

In Germany, ride-hailing services are not considered to 
be some form of taxi, but rather ‘a rental car with a driver’ 
(mietwagen). In 2021, an Amendment to the Passenger 
Transport Act was passed by the German parliament 
(Bundestag). According to this legislation, ride-hailing 
drivers are: (i) not allowed to spontaneously pick up 

1  Innst. 300 L (2018–2019) Innstilling fra transport-og kommunikasjon-
skomiteen om Endringer i yrkestransportlova (oppheving av behovsprøv-
ingen for drosje mv.) [56].
2  In December 2022 (i.e. after the interviews were conducted), the Norwe-
gian government decided upon new stricter regulations on the taxi industry 
that came into force on January 1, 2023.
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passengers (i.e. the rides need to be booked in advance); 
(ii) not allowed to wait on the streets for new rides; and 
perhaps most significantly (iii) required to return back to 
the company’s official ‘rental location(s)’ with an empty 
car at the end of each trip [25]. Although German cities 
are permitted to allow multiple locations to be used as 
‘mietwagen ranks’ those locations need to be identified 
by each individual city and, according to the interviewee, 
none of the cities that Bolt operates in provides multiple 
locations (Interviewee Bolt GER).

4.1.2 � Micro‑mobility regulations by country
Turning to micro-mobility, one of the challenges that 
Bolt and Tier need to address in developing their busi-
ness models relates to the way e-scooters are legally clas-
sified in different local contexts, which is connected to 
both national legislation as well as local rules and regula-
tions regarding e-scooter use, particularly in relation to 
other transport modes.

In Sweden, e-scooters with speed limit under 20 km/h 
and motor power of max 250 watts3 currently fall into 
the same category (and under the same rules) as bicycles; 
thus, parking and riding e-scooters should be addressed 
in a manner comparable to bicycles [62]. However, some 
wish that the Swedish Transport Agency (Transportsty-
relse) would introduce a division between bicycles and 
e-scooters, as this would allow for more specific regula-
tions targeting only e-scooters (Interview PA SE).

Unlike Sweden, in Norway and Germany, e-scoot-
ers are now a new, separate small electric vehicle class, 
although for different reasons. In Norway before June 
2021, e-scooters operated under the same rules as bicy-
cles, and the government (on all levels) had less power to 
regulate them. For example, questions related to driving 
under the influence and high numbers of injuries were 
perceived as difficult to deal with [45]. The national gov-
ernment did not want to lower alcohol limits on bicycle 
users, so they reclassified e-scooters as a type of light 
electric vehicle with an alcohol limit of 0.2 mg per mille 
(Interviewee PA NO). Among other things, the e-scooter 
law also requires: e-scooter operators to be at least 
12 years old, helmet use while under the age of 15; man-
datory liability insurance for shared and private e-scoot-
ers [54]. As a result of the reclassification, the City of 
Oslo is reevaluating the ban on riding at night, which was 
put into place to try to minimize driving under the influ-
ence (Interviewee PA NO). Furthermore, in response to 
the insurance requirements, the companies’ plans gener-
ally entail price increases of around 15–20% (if insurance 
was not already included before) [67]. Additional impli-
cations of this June 2021 law change are discussed below.

In Germany, e-scooters were not allowed to be used 
until they became legally classified, which officially 
occurred on June 15, 2019, when they became a new type 
of ‘light electric vehicle’ (along with Segways). As the 
Berlin interviewee recalled: “after they were allowed, the 
next day they popped out” (Interviewee PA GER). The 
German e-scooter law entails regulations regarding tech-
nical requirements, road use rules such as a ban on using 
pedestrian infrastructure, requirements for license plates 
and insurance, limited use under the age of 14, and alco-
hol limits [34]. Tier’s perspective was that the e-scooter 
regulations combine parts from car regulations and 
parts from bicycle regulations (Interviewee Tier GER). 
Tier considers this as “a barrier to using” e-scooters as 
it makes it more complicated for users to understand 
what is expected of them, which leads to problems (e.g. 
drunk driving, incorrect parking, misuse of street space) 
and even pure mistakes (particularly for tourists), which 
creates a negative public outcry. “People have known the 
rules for cars for decades, they have known the rules for 
bicycles for decades, and the rules for e-scooters are only 
four years old”. This places extra pressure on the compa-
nies but also public authorities to educate the e-scooter 
users on the rules.

4.2 � The local authorities’ and service providers’ 
approaches to shared micro‑mobility

As mentioned previously, while national legislations play 
an important role in legitimizing services, the real nego-
tiations, communication, and governing of practices are 
taking place on the regional and especially local levels in 
direct dialogue between public authorities and service 
providers. The approaches are illustrated in the inter-
views with the company and city representatives.

Public authorities
First, in the Oslo interview, the discussion was strongly 
tied to the sharing economy and its possible effects—
“Is the sharing replacing something unsustainable, or 
does it just increase your consumption of something?”—
although’s/he also reflected that similar questions are not 
posed regarding traditional modes as they are considered 
part of the norm (Interviewee PA NO). At the same time, 
the public authority is assessing its role in planning and 
governing these new modes. Second, in the Stockholm 
interview, questions were raised regarding improving 
efficiency, e.g., the use of vehicles and different strategies 
for how to increase their utilization rates (Interviewee PA 
SWE). The City of Stockholm interviewee pointed out 
the low utilization rate of e-scooters that varies from 20 
to 40 min per day, as well as reflected on the impact of 
the introduced cap on the number of e-scooters—“the 

3  E-scooters that do not fulfill the requirements to be categorized as bicycles 
are considered as mopeds [62].



Page 8 of 17Kriukelyte et al. European Transport Research Review           (2024) 16:11 

utilization rate increased with a lower cap, but they still 
stand still for 23  h and 20  min every day”—although’s/
he also perceived a correlation between companies with 
fewer problems (e.g. incorrect parking, broken vehicles) 
and higher utilization rates (Interviewee PA SWE). Third, 
in Berlin, shared mobility services have a relatively longer 
history,4 and thus these services are perceived as part of 
the City’s mobility and included in the Berlin Mobility 
Act [48]. The Berlin public actor interviewee explained 
that in their work with these services, they currently 
identify a gap between the companies’ business mod-
els and the public authorities’ needs, but that they try to 
convince companies to align with their strategies: “the 
city is for everyone, mobility is for everyone, and we want 
to make it safer for everyone and bring a higher [modal 
share] of biking, walking, and public transportation” 
(Interviewee PA GER).

Mobility service providers
Moving to the selected companies, both Bolt and Tier 
acknowledge public authorities as important partners 
for their businesses and, at the same time, they as ser-
vice providers perceive themselves to have agency to 
address transportation challenges in the cities. Bolt, as a 
company, considers themselves to be one of two building 
blocks needed to solve urban transportation challenges 
(the other building block being public transportation). 
Thus, they view their role in the wider system to “be 
close and alongside public transport to serve society’s 
mobility needs” (Interviewee Bolt SWE NO 1). Though, 
when asked about their business model, Bolt responded: 
“We are a platform, and we are the platform that con-
nects demand and supply” (Interviewee Bolt SWE NO 
1). As such, digital intermediation between drivers and 
users together with fleet management can be considered 
their main value proposition. Bolt claims the advantages 
of their platform are fast and effective rollout as their 
resources do not require extended infrastructure and 
they can tweak their platform to fulfill many different 
functions (Interviewee Bolt SWE NO 1). According to 
Tier, they are now “the largest multimodal micro-mobility 
operator globally” (Ibid.). They do not view themselves as 
an operator of e-scooters or e-bikes, but rather that they 
work with unbundling cities and reshaping urban mobil-
ity vis-à-vis (1) decreasing car dependency by changing 
the way people move, e.g. through public transport and 
micro-mobility, and (2) transforming cities through a 
redistribution of urban space, e.g. how streets and overall 

public space are being used (Interviewees Tier SWE NO 
& Tier GER). Moreover, Tier perceives public transport 
authorities as the most important stakeholder for their 
business and partner in collaboration. In Berlin, Tier has 
been integrated with the Jelbi MaaS app, and in Stock-
holm with the Travis app. Tier also works with compa-
nies like Cabonline, a taxi company in Sweden, to nudge 
users to use other services when using e-scooters may 
not be appropriate (Interviewee Tier SWE NO).

4.3 � The right to operate
E-scooter operations are usually regulated at the local 
level (e.g., the city), which creates a variety of adapta-
tions depending on local conditions. The heterogeneous 
nature of local contexts (in general) was acknowledged 
in interview responses from both the micro-mobility 
companies and the city representatives: “It is difficult for 
the e-scooter company to work as every city works with 
[e-scooter regulations] differently. There is no suggestion 
from the national level, and we [the cities] are left on our 
own.” (Interviewee PA GER). Although this may create 
difficulties for the cities, it creates a fertile landscape for 
the researcher; in this case, enabling comparisons across 
aspects (identified through the interviews) related to the 
numbers of vehicles and operators, geographic coverage 
and parking, and data sharing and digitally enabled use 
limitations (discussed below).

4.3.1 � Civil contracts
The selected cases showcased two different policy tools 
used to govern mobility services: special use permits and 
tenders. The decision to use one or another has direct 
implications for the companies, especially the relation-
ship to the number of vehicles and operators.

Tender in Oslo
In Oslo, the June 2021 national law change (referred to 
above) created greater opportunities for governments to 
regulate e-scooters. Oslo first tried implementing a total 
cap on the number of vehicles, which resulted in a situ-
ation of 8000 e-scooters (and e-bikes) evenly distributed 
over 12 providers. This was economically unsustainable 
for the providers (to operate so few scooters each), thus 
making it difficult or impossible for some companies to 
have their own business strategy. According to the Oslo 
public actor interviewee, this resulted in some inappro-
priate collaborations among some providers (e.g., sourc-
ing e-scooters from one of the other providers, including 
directing their users to the other provider’s app for book-
ings, but reporting those e-scooters [to the city] as one’s 
own), which was not good for competition. As a result, 
Oslo decided to combine the vehicle cap (8000) with 

4  Car-sharing has existed in Berlin for three decades; the first free-floating 
bike-sharing service started in 2017; and now the recent wave of e-scooters 
as of 2019.
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a cap on the number of providers (3). On April 1, 2022, 
three companies (Bolt, Tier and Voi) won the exclusive 
right to operate. Based on the tendered contract, they 
also needed to distribute the vehicles in a way that would 
provide wide coverage of the zones specified by the City. 
The Oslo public actor interviewee explained the tender 
process, in which the City first described the purpose 
of and specific goals and requirements tied to shared 
e-scooters, and then the providers offered proposals to 
address the goals in compliance with all requirements 
(Interviewee PA NO). Rights are granted on an annual 
basis, which the City perceives to provide the flexibility 
to learn from experience as well as apply those learnings 
in a timely fashion; for example, the City can relatively 
quickly introduce adjusted requirements as needed. Tier 
advocate for a tender process (versus special use permits) 
as they believe that: it creates stability in the market; 
encourages experimentation so that companies can sug-
gest and trial solutions for the local context; and, at the 
same time, it provides cities with the tools to introduce 
stricter or adjusted requirements (Interviewee Tier SWE 
NO). Moreover, they approach this as a way for cities to 
find reliable partners that can fulfill the vision and goals 
of the public authorities (Interviewee Tier GER). On the 
other hand, the tender process entails a commitment 
from both the company/ies and the cities, so the require-
ments and process need to be well thought through and 
well executed. For example, in reflecting on their experi-
ence with bike-sharing tenders, the representative from 
Oslo explained that the city bikes have entailed a high 
monetary cost for the City and have been losing market 
share due to e-scooters and e-bike sharing, but the City 
has a tendered commitment with the contracted provider 
until 2030 (Interviewee PA NO).

Special use permit in Stockholm and Berlin
In both Stockholm and Berlin, the companies need to 
apply for a special use permit to operate (discussed 
below). In Stockholm, permits are issued every six 
months, and in Berlin, every 12  months. In Stockholm, 
permits are issued by the Stockholm region Police 
department in accordance with the municipalities, while 
in Berlin, permits are issued via Berlin’s Senate Depart-
ment for the environment, urban mobility, consumer 
protection, and climate action, which encompasses the 
entire federal state of Berlin—“these permits were con-
nected to the specific [and static] land use and now [the 
vehicles] move around…so we need to do this [as the 
vehicles move across municipal boundaries]” (Inter-
viewee PA GER). In Berlin, e-scooter companies are also 
required to maintain a hotline with information on vehi-
cles that citizens can use to complain about inappropriate 

behavior (Ibid.). In both cities, providers should now 
share data with the public authorities as well (although 
this is technically non-legally binding due to the use of 
special permits; the implication of not cooperating is 
likely not getting one’s permit renewed). In Stockholm, 
it is 12,000 vehicles divided by the total number of eli-
gible providers, due to freedom of establishment (as of 
the summer of 2022, there were eight providers with a 
maximum of 1,500 vehicles each) and in Berlin, there is 
no vehicle cap (as of autumn 2022 there were 5 providers 
and 55,000 e-scooters). Since the vehicle cap came into 
effect in Stockholm, some e-scooter providers have or are 
pulling out, so it remains to be seen if the number of pro-
viders will stabilize in relation to the current vehicle cap 
(if Stockholm does not follow Oslo and find a legal way 
to move to a tender process and introduce a cap on the 
number of providers). According to the Stockholm pub-
lic actor interviewee, at least one e-scooter provider has 
shown interest in coming to Stockholm, but not if Stock-
holm is utilizing special use permits instead of a tender. 
In Berlin, there is talk of also introducing a vehicle cap 
but as they are still setting up their data storage and anal-
ysis systems, they prefer to wait with this decision until 
they can take a more data-driven approach to make it.

Advantages and disadvantages of policy tools
The special use permit utilized in Stockholm and Berlin 
is the same type of permission that local businesses need 
to apply for annually to conduct business activities on 
public land (for example, outdoor serving at restaurants). 
In other words, while some conditions vary between 
these two cities, they still utilize the same basic tools with 
the same strengths and weaknesses. Tier’s perspective on 
cities choosing to use permits is that “they [local authori-
ties] know it [special use permits] and they have been 
using it for decades” (Interviewee Tier GER), thus cit-
ies feel comfortable with it. The permit is supplemented 
by the additional rules and requirements that operators 
need to follow to get an extension: “If you behave, you 
will get the new one” (Interviewee PA SWE). This means 
that the companies sign under the set of rules that they 
need to follow, for example, data sharing. However, use 
permits have their own disadvantages. As merely a use 
permit, there are no limitations on how many companies 
can apply for one, and permits can only regulate what 
falls under special road laws (such as the use of public 
space, traffic, and pedestrian safety). In other words, use 
permits are limited in regulating anything more specific 
to internal organizational activities, such as logistics, the 
sustainability of the services, the energy source for load-
ing, etc. (Interviewee Tier GER). This corresponds to the 
information from the City of Stockholm—that they can 
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regulate the number of vehicles and their placement, but 
not pricing or geographic coverage of services (Inter-
viewee PA SE) Therefore, special use permits are often 
supplemented with a memorandum of understanding 
(MOU) between the cities and mobility service providers. 
While non-legally binding, the MOU is used as a tool to 
decrease tensions and informally govern services (Inter-
viewee Tier GER) in questions related to e.g., identifying 
parking and non-parking areas or lower-speed areas with 
the help of geofencing.

4.3.2 � Geographic coverage
The geographic coverage of both Bolt’s and Tier’s ser-
vices depends on the allowed number of vehicles and 
other requirements from public authorities. “Part of our 
business model is connected to the dense distribution of 
vehicles [that is necessary to create an attractive service]” 
(Interviewee Tier SE).

In Oslo, Tier and Bolt are obliged to distribute their 
e-scooters among the zones specified by the local govern-
ment. In Stockholm, the introduced cap on total vehicles 
(with no mandatory distribution over specified areas) has 
led to a shrinking of the operation zone to only the inner 
city according to both Tier and the City of Stockholm 
(Interviewees Tier SE and PA SE). According to Tier, “the 
lower number of vehicles they [the e-scooter companies] 
have, the smaller the services area could be covered, and 
this is the one [service area] that is most profitable for us” 
(Interviewee Tier SE). This same interviewee reflected 
that this creates a negative impact both for the company 
and the city. In Berlin, an uncapped number of vehicles 
provides Tier and Bolt flexibility to quickly adjust to new 
needs and experiment with different variations of vehicle 
distribution; for example, Bolt’s pilot in the business park 
area of Neukölln [11].

4.3.3 � Parking
The cities are testing different e-scooter parking solutions 
and trying to move away from the free-floating nature 
of e-scooters to more structured, allocated parking. In 
responding to the issue of parking, a Bolt representative 
said: “This is a realization of the cities that regulation 
in itself would not change anything in the cities. They 
need to give space to this new kind of mobility. You can-
not just expect everything to work out without chang-
ing anything” (Interviewee Bolt GER). However, the way 
this’space’ is being created is different in different cities. 
In Sweden, a new national law that came into effect on 
September 1, 2022, forbids e-scooters from parking on 
bicycle paths, walking paths and sidewalks (and from 
driving on walking paths and sidewalks) [61]. Stockholm 
City’s website instructs users to now park e-scooters in 
specially dedicated e-scooter parking areas or ordinary 

bike racks [15]. According to the Stockholm public actor 
interviewee, the City adds 2000 new bike racks annually, 
thus, if all the 12,000 existing e-scooters would park in 
bike racks, this would use up all the bike infrastructure 
development planned for the upcoming six years (Inter-
viewee PA SE. In other words, a new ‘problem’ poten-
tially emerges if e-scooters and bicycles need to compete 
for the same parking infrastructure. The micro-mobility 
companies are divided on how to navigate this new law 
as some of them govern parking through service apps, 
while others increased parking personnel to keep the 
e-scooters in order (Interviewee PA SE. In Berlin, local 
authorities also perceive parking as a high-priority issue 
and hope to introduce a system that would allow park-
ing only in dedicated areas. This would entail installing 
additional parking within the public transport company 
Jelbi mobility stations/points and repurposing car park-
ing spots into e-scooter parking in the highest-use zones 
(Interviewee PA GER.

4.3.4 � Data sharing
Data sharing is not only an important element to achieve 
connectivity within the system and the integration of 
services—supporting e.g., multi/intermodal trips and 
Mobility-as-a-Service—it is also important for both pri-
vate and public actors to make informed decisions. In 
the case of public actors, shared data is vital for strate-
gic planning and impact analysis. The stakeholders inter-
viewed for this study did not share any specific, ongoing 
problems related to data sharing; as such, one can hope 
that the status quo is and remains positive and collabo-
rative in nature. However, data sharing between compa-
nies and public authorities does not always go smoothly 
[52]. In this study, the companies are sharing their data 
with public authorities (as legally required by the tender 
contract or according to the non-legally binding terms of 
the special use permit). The cities are then able to use this 
data for following up on sustainability impacts and for 
making strategic decisions. Oslo, for example, follows up 
on the movement patterns of the e-scooters and e-bikes. 
In Berlin, the public authorities plan to use the data to 
make a strategic decision regarding a potential vehicle 
cap.

Bolt and Tier have similar standpoints regarding data 
sharing. With tender contracts in Oslo and with use 
permits in Stockholm and Berlin, both companies share 
data with local authorities. This entails data related to 
vehicle position and patterns, trip origin and destina-
tion, etc. but it does not include any personal, user data 
(the collection and use of which is regulated at the Euro-
pean level through the General Data Protection Regu-
lation (GDPR)). Before transferring data, Tier requires 
public authorities to sign a data-sharing agreement with 
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requirements on data handling, storage, etc. The “data 
sharing agreement is something that is very important 
for us, that they [the public authority] would under-
stand why we do this and would follow [the agreement]” 
(Interviewee Tier SE). When it comes to personal data, 
Bolt expresses a strong stance: “we [as a company] were 
trusted with this data, and we must be very careful how 
we use it, and with whom we are sharing it, and who can 
look at it” (Interviewee Bolt SWE NO 1).

4.3.5 � Geofencing and speed limitations
In using digital technology to create limitations on 
e-scooter use, geofencing is a commonly used option 
for identifying use zones, parking or non-parking areas, 
as well as for introducing areas with reduced speed lim-
its. In Oslo, Bolt and Tier are required (according to the 
tendered contract) to use geofencing for these purposes, 
while in Stockholm they have an MOU. In Berlin, Bolt do 
not, and cannot, use geofencing to create speed restric-
tions, as using geofencing to restrict speed is considered 
an active intervention in the riding process (Interviewee 
Bolt GER), which is not allowed in Germany (although 
public authorities are hoping that this might change 
(Interviewee PA GER)). Implementing geofencing to limit 
speed has not always been smooth to implement in prac-
tice, particularly in terms of its effects on users’ driving. 
In Stockholm, the introduction of speed restrictions via 
geofencing almost caused traffic incidents when users 
suddenly moved from normal- to lower-speed areas as the 
lower speed affected how e-scooter users could maneuver 
among the other vehicles on the street (Interviewee PA 
SWE), which required reconfiguring these lower-speed 
zones and being more deliberate in the process of set-
ting limits. In relation to this, the City of Oslo interviewee 
raises a question of ethics: “How much responsibility does 
the local government need to have in steering vehicles 
digitally? I am not sure about the answer, but a lot of peo-
ple are very eager to use this on users because we can, but 
should we?” (Interviewee PA NO).

4.4 � Summary of the findings
The findings from the interviews demarcate clear bound-
aries between national legislation and local regulations 
and policies, where the former is perceived as a more sta-
ble element with clear structure and low flexibility, and 
the latter provides guidance and governs the services on a 
day-to-day basis. This necessitates those local policies be 
more fluid and adaptable to experimentation and learn-
ing from mistakes. In Table 4, the main takeaways from 
the findings are summarized with a focus on matching 
the policy instruments in use with the implications as 
identified by the interviewees. This is further discussed in 
the “Analysis and Discussion” section below.

5 � Analysis and discussion
This study investigated how mobility service providers 
adapt their BMs to the local policy regime. In this sec-
tion, the empirical findings are discussed in a broader 
perspective by linking firm-level actions to the wider 
socio-technical regime, exploring interdependencies 
between public authorities’ actions and service providers’ 
BMs in relation to sustainable transport. The contribu-
tion includes: (i) a reflection on different types of trans-
formations, (ii) a discussion about time perspectives, (iii) 
the identification of the need for an alignment between 
short-term needs and long-term goals (both within and 
among stakeholders), and (iv) the proposal to focus on 
the policy mix versus specific policy instruments.

Different types of transformations
While both ride-hailing and micro-mobility can be con-
sidered new and disruptive services within the wider 
(urban) transportation system, different mobility services 
entail different types of transformations (across different 
combinations of regime elements) with implications for 
public authorities, companies, transport users, and soci-
ety in general.

The findings suggest that the legalization of ride-hailing 
services as taxis has been a cornerstone for the sector. As 
stated by the ride-hailing operator, their BM is embedded 
within a platform that allows for an ‘efficient’ distribu-
tion of supply and demand. While the service exchange 
is analogue, all the processes behind it are managed digi-
tally. This means that the company plays an intermediary 
role between the drivers (and their vehicles) and riders, 
all of whom are already within the transportation system. 
As such, the new value created via the ride-hailing plat-
form materializes in the form of the utilization of existing 
resources without needing to add something new to the 
physical realm. Simultaneously, the digitalization of tra-
ditional practices, such as taxi services, disrupted the taxi 
industry by competing within the established market and 
exposing changing users’ preferences and needs. How-
ever, how ride-hailing has been legalized has other impli-
cations, such as in Berlin with ride-hailing’s mietwagen 
status. While it does not affect the fundamental service 
offering, it entails greater inefficiencies in terms of lost 
time, fuel cost, and negative environmental impacts and 
is claimed to limit innovation and promote unfair com-
petition in the taxi market, as expressed by other ride-
hailing providers Uber and FreeNow [25].

For micro-mobility services and especially shared 
e-scooters, the national-level categorization of the tech-
nology to a specific transportation mode was only a start-
ing point and the local cities are still finding their way 
in terms of governance and legislation. Currently, both 
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national and local legislation (or the lack of it) have far-
reaching implications for service providers. In Oslo and 
Berlin, the introduction of the new light electric vehicle 
category led to changing offers to users, such as increased 
prices, and additional responsibilities for the company 
to educate their customers about the new use rules. On 
the other hand, the categorization gave local authorities 
additional governance tools, including rules on drunk 
driving.

Another local governance issue is the use of public 
space. For example, micro-mobility services’ claim to 
public space (to deploy vehicles) entails new competition 
for a share of operating space and transport infrastruc-
ture, e.g., on roads, bicycle and walking lanes, sidewalks, 
parking racks, etc. All this has a direct effect both on 
the general public (and other modes, services, and func-
tions) that use public space and/or transport infrastruc-
ture, and on public authorities’ governance of the use of 
public land and transport infrastructure. In discussions 
with public authorities (in these interviews and other-
wise), they have flagged the pricing of public space as a 
missing or inadequately formed tool in their regulation 
toolbox, as well as the need for an official strategy regard-
ing the use of public space (i.e., how to prioritize among 
functions and services) as ever more and varied services 
express an interest in using such space. Similarly, service 
providers flag a real or perceived lack of access to public 
space as a hindrance to innovation and business. As the 
original BM for shared e-scooters relied on unrestricted 
access to free public space, it is yet to be determined how 
the BM will adapt to the new, fluctuating policy condi-
tions being tested by national and local public authorities 
regarding the use of public space and transport infra-
structures such as parking.

Time perspective
It is important to remember that transitions take time. 
The new services and innovative business models acted 
as a spark and created urgency for change. Both inter-
viewed companies have benefited from others’ earlier 
efforts to provide sharing-type services, as these efforts 
helped shift cultural perceptions regarding ownership 
and sharing as well as influenced user behavior and pub-
lic policy [26] and even created new opportunities for 
start-ups [71]. However, ride-hailing also emerged ear-
lier than micro-mobility in the form of e-scooters (at 
any significant scale), and thus the market conditions for 
ride-hailing have had more time to find an equilibrium. 
Founded in 2009, Uber, as a ‘first-mover’ within ride-
hailing, played a prominent role in disrupting (mainly) 
the taxi industry that suddenly needed to deal with a new 
market actor providing cheaper services for end-users. 

Since then, it has taken different policy contexts different 
amounts of time to find where ride-hailing, as a mode, fits 
within their national legislation—e.g., deregulating the 
taxi industry in Norway in 2018 and amending the pas-
senger transport act in Germany in 2021—although the 
final word on this may not yet have been heard (see the 
above interview findings). Thus, when Bolt finally entered 
Norway and Germany in 2021 as a ‘later entrant’, the ini-
tial turmoil of disruption had settled and the markets 
were converging on specific solutions for ride-hailing, 
including legislation. (Legislation regarding employment 
is also central to the discussion of ride-hailing, although 
outside the scope of this study.)

In the case of micro-mobility, although Lime may be 
considered a ‘first mover’ in Europe, a wave of companies 
emerged around the same time (including those inter-
viewed here), perhaps related to e-scooters being more 
of a technological solution and not needing to build up 
a supply side (of drivers) as in the case of ride-hailing. 
Furthermore, the time taken for the equivalent legislative 
process of finding where to place e-scooters, as a mode, 
in national legislation has generally been shorter, which 
is likely related to previous experiences with other, new 
modes such as ride-hailing. However, updating policies 
regarding the use of public space (and their implications 
for BMs) may take a while longer to work themselves out 
due to the more recent and different nature of this dis-
ruption (i.e., disrupting the use of public space in general 
versus disrupting a specific industry). In this respect, one 
might argue that the e-scooter markets are still in the ini-
tial disruption phase, at least in the case of public space if 
not generally.

Alignment of short-term needs and long-term goals
Achieving sustainability in transport requires deliberative 
alignment balancing short- and long-term perspectives. 
This applies to private companies and public authorities, 
both internally within their own organizations as well as 
collaboratively. In other words, both business practices 
and the regulatory regime must carry this responsibility 
and align their strategic direction to create momentum 
that contributes to sustainability (and hinders unsustain-
ability) (cf. [20, 29, 38]). The interview findings exemplify 
how mobility service providers and public authorities can 
be reflective of both the process and each other’s perspec-
tives, which creates a good basis for collaboration as seen 
in Berlin’s case with a clear acknowledgement of their role 
in governing mobility services. The public authorities are 
actively testing different conditions with the intention of 
improving ecological and social sustainability outcomes 
while also acknowledging economic implications for 
business, as represented in the iterative learning process 
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from Oslo. However, finding the balance between short- 
and long-term perspectives is an ongoing challenge in 
developing collaboration. A long-term business strategy 
is considered a precondition to achieving SBMs, so a lack 
of long-term commitments without a clear indication of 
future opportunities can become a barrier to companies’ 
developing such strategies. And although public authori-
ties also have long-term visions and targets, their role 
in governing mobility services is perceived (by them-
selves) as unclear and builds on the assumption that all 
involved stakeholders share the same interests, at least in 
the Swedish context [30]. Even more (in the Swedish con-
text), in policy documents, public authorities are encour-
aged to take a market-supportive role passing the torch 
to shape future mobility by the private actors [30, 70]. In 
the case of new, innovative services, there is also a lack 
of historical data upon which to make decisions, i.e., the 
outcomes are also uncertain, increasing the risk. In this 
study, the involved stakeholders are trying to strike this 
balance by experimenting and learning by doing, part of 
the iterative nature of any design process.

Focus on the policy mix
Public authorities need to focus on the policy mix and its 
impacts on and implications for sustainability outcomes. 
This can be illustrated (as follows) by relating this study’s 
findings to accessibility, for example (but similar discus-
sions may be had regarding implications for safety, resil-
ience, ecology, and more). As seen in Stockholm and 
Oslo, the cap on the total number of vehicles (which Ber-
lin has not done, yet) is used as a policy instrument to 
control the vehicle fleet and clear space due to ‘too many’ 
e-scooters. While this may have a positive effect in terms 
of clearing streets for the benefit of other active modes 
such as walking and biking, the introduction of the vehi-
cle cap (especially when not combined with a cap on the 
number of providers) limits both business possibilities 
and service accessibility. As discussed in the interviews, 
these companies built their BMs on a dense distribution 
of vehicles within an extended geographic area, which is 
something perceived as crucial to attracting users. Thus, 
the fewer vehicles allowed, the smaller an area can be 
covered at any relatively high density (i.e. maintaining the 
same level of service). As discussed above, this shrinking 
coverage effect has been evidenced in Stockholm since 
the introduction of the cap, which led to the removal 
of vehicles from peripheral areas, subsequently limit-
ing residents’ access to e-scooter services and leading to 
companies adjusting their BM to fit new conditions of 
higher competition for users in the city center. This rep-
resents a development contrary to those advocated for in 
“The new EU Urban Mobility Framework”, e.g. that cities 

need to work to ensure better integration between public 
transport and shared and active mobility, especially for 
the areas with sparse public transport and lower public 
transport frequency [22], i.e. where micro-mobility can 
serve as first- and last-mile solution [46].

On the local level, the governance of micro-mobility 
services occurs via a special use permit or a tender. In 
these studied cases, the ‘problem’ partly stems from 
which policy instrument is utilized, and partly from 
which concurrent policies are (able to be) applied. The 
special use permit does not grant the right for pub-
lic authorities to regulate the distribution of vehicles 
or the number of providers, while a tender does (if the 
city chooses to include such requirements). For compa-
nies, while partly limiting their original BM, the tender 
represents stability and exclusive operational rights. As 
demonstrated in Oslo, moving to a tender process and 
introducing requirements on the distribution of e-scoot-
ers across zones—an example of an equity policy [46]—
led to increased availability and accessibility of e-scooters 
in the city periphery. Furthermore, introducing a cap on 
the number of providers (as Oslo has done) works as a 
gatekeeping practice while creating more stable condi-
tions for the providers. This utilization of double caps for 
both vehicle fleets and providers is a fairly common prac-
tice in e.g. American cities [46].

‘Too much’ competition and the thresholds caused by 
digitization can also be disadvantageous for accessibility. 
When there exists a greater number of providers relative 
to the number of vehicles, accessibility will be lowered, 
as, in practice, users stick to relatively few apps and will 
not download the apps of all the mobility service pro-
viders in a city. In Oslo after the law change, using one 
provider’s app meant (‘on paper’) having access to only 
one-twelfth of 8000 vehicles (12 providers and 8000 
vehicles), while the next year it meant having access to 
one-third of 8000 vehicles (a cap of 3 providers for 8000 
vehicles). From that perspective, e-scooters from a sin-
gle provider suddenly became four times more accessi-
ble once the number of providers was capped, creating 
more favorable conditions for high utilization and value 
capture.

This discussion about accessibility illustrates how 
transport accessibility and development of BMs are 
affected by many factors such as the city’s size and den-
sity, the fixed transport networks (e.g., road and rail), 
the number of vehicles and providers, the distribution 
of vehicles, as well as digitization and user practices. As 
such, this only emphasizes the need for cities to carefully 
consider the policy mix that they choose to implement as 
well as its implications. A narrow focus on a specific issue 
can result in a ripple effect with unexpected and unsus-
tainable outcomes.
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6 � Concluding remarks and future research
Mobility service offerings are tightly related to the 
interdependencies between the BM and the regulatory 
regime’s conditions. While the findings did not indicate 
any drastic differences in BMs in selected cities (for either 
of the interviewed companies), the incremental adap-
tations based on each location’s regulatory regime can 
influence how sustainable BMs and services are in par-
ticular contexts. These findings suggest that innovative 
BMs can bring more disruption to stable structures such 
as established industries (cf. [4, 47, 58]) or the traditional 
distribution of public space. However, the role public 
regulations play in shaping mobility providers’ offerings 
needs to be more clearly acknowledged. As shown in 
this paper, targeting specific issues through policy tools 
without a broader system perspective can diminish the 
competitive advantage of sustainable business practices, 
create ‘barriers to use’ for users, increase km-travelled, or 
even result in a decrease in accessibility of parts of the 
transport system by shrinking coverage.

Ongoing service and policy developments in the urban 
mobility sector are amidst a trial-and-error phase. New 
services and providers emerge and test different varia-
tions of their BM to understand the conditions necessary 
to create a flourishing business case with attractive offer-
ings. Policymakers attempt to find solutions that stimu-
late innovation and support business but at the same 
time, they act in precaution to represent and embody 
public values. However, as findings suggest, reactive solu-
tions addressing negative externalities can lead to ‘new 
problems’ rather than fostering and promoting sustain-
able practices. Furthermore, the cities are struggling to 
understand their roles and desire both clarification and 
new regulatory tools from the national authorities, par-
ticularly in light of the evolving mobility landscape. 
Clearly defined and communicated goals would help the 
companies better understand the business model design 
space within which they operate and strategize.

Actualizing a sustainable transport system will 
require letting go of outdated preconceptions, dis-
courses, and roles of both public and private actors, as 
well as actively engaging in aligning interests and needs. 
Furthermore, rigid established organizational structures 
within and among public and private actors are likely 
to hinder the potential progress toward a sustainable 
transport system and the development of sustainable 
business models. New collaboration practices are not 
only necessary between public and private actors but 
also among the various public authorities, as no sus-
tainable value can be created without the inclusion of 
a broader stakeholder group (Schaltegger et  al., [50]); 
an insight taken from the BM literature but relevant 
even in other domains. Regarding the organization and 

governance of future mobility: “Existing organizational 
cultures often have to be challenged to enable and accel-
erate transformation and continuous improvement. This 
involves breaking down legacy functional silos with a 
view to creating cross-functional collaboration with 
processes—such as new product and service develop-
ment and experimentation—that flow seamlessly across 
departments, as well as setting up flexible structures to 
manage collaboration and open innovation with exter-
nal stakeholders.” [, p. 76].2

The cases presented in this article indicate various lev-
els of movement towards stronger public engagement and 
collaboration efforts, where, of the three cities, Oslo may 
arguably be considered the front-runner in experiment-
ing with adapting regulations to meet sustainability goals. 
Although Berlin is taking a very ‘deliberative’ approach, 
this may be related to their long history of embracing 
mobility services as a part of the urban transport system. 
Stockholm’s efforts may be viewed as more hands-off than 
the other cities, although this may be changing as they 
gain more insight and experience. Thus, this study’s find-
ings argue for policy experimentation and closer engage-
ment with mobility services through active follow-up as 
important elements in cities’ sustainability strategies (e.g. 
accessibility), which is relevant for any city in the world. 
The challenges and strategies should be considered as 
moving targets constantly evolving and adapting.

Future research should include an expansion of this 
study to include more cities and mobility services, includ-
ing last-mile delivery services, to confirm to what extent 
these findings and analyses are more generally applicable. 
The study’s findings can also be expanded to other types 
of sustainability. And as such data becomes available, it 
would be relevant to match empirical, quantitative evi-
dence of local sustainability impacts against the experi-
ence-based, qualitative evidence of public and private 
stakeholders, across regulatory contexts, to understand 
the importance of policy mixes more deeply.
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