'.) Check for updates

Information Systems Journal

I RESEARCH ARTICLE

Unpacking the Regulatory Ambiguity Mechanism:
Implications for Industry-Level Digital Transformation

Karin V yrynen! © | Arto Lanam kil @ | Sari Laari-Salmela? @ | Netta livarit @@ | Marianne Kinnula!

1Faculty of Information Technology and Electrical Engineering, University of Oulu, Oulu, Finland | 20ulu Business School, University of Oulu,
QOulu, Finland

Correspondence: Karin V yrynen (karin.vayrynen@oulu.fi)
Received: 8 April 2022 | Revised: 14 February 2025 | Accepted: 28 March 2025

Funding: This research has been funded by the Research Council of Finland (grant agreement # 347221: AI-REG  Regulating Future Al Systems project;
and grant agreement #318930 Profi4) and the Jenny and Antti Wihuri Foundation and was supported by the University of Oulu.

Keywords: case study | industry-level digital transformation | legal reform | mechanism-based explanation | regulation | regulatory ambiguity mechanism |
regulatory impact | taximeter

ABSTRACT

The relationship between digital transformation and regulation is complex and bidirectional: regulation both drives and re-
sponds to changes in the technology landscape. Moreover, regulatory efforts to shape industry-level digital transformation often
produce unwanted outcomes. Existing theories are insufficient for examining this complex relationship between regulation and
digital transformation. Our case study of the Finnish taxi industry illustrates these complexities. The industry underwent a legal
reform intended to legalise Uber-type solutions while restricting certain other solutions. By drawing on the notion of regulatory
ambiguity and mechanism-based explanation, we show how ambiguity arises from the imprecise regulation in connection with
conflicting regulation and technological uncertainties. We model the regulatory ambiguity mechanism consisting of the inter-
connected elements that, by affecting each other and working together, drive unintended changes in the technology landscape.
We theorise regulatory ambiguity as a condition that emerges when regulations are imprecise, inconsistent, or evolving. This am-
biguity shapes the technology landscape and related industry-specific practices, impacting digital transformation. Our research
contributes to the literature on digital transformation and on the regulation of technology. We identify and analyse the regulatory
ambiguity mechanism, providing information systems (IS) researchers with a novel framework to examine the role of regulation
in digital transformation. We also conceptualise regulatory impact as a lens for future IS research.

1 | Introduction viewing and defining digital transformation as a wider, indus-
try- and society-level phenomenon (Lanam ki et al. 2020; Scott
Digital transformation has become a central theme in and Orlikowski 2022), organisation-level theories do not apply.

Information Systems (IS) research. While there is considerable

variation on how this concept is used (Chen and King 2022;
Markus and Rowe 2023), it is predominantly taken as a phe-
nomenon occurring within organisations (Hanelt et al. 2021,
Vial 2019; Wimelius et al. 2020, 1). However, digital transfor-
mation is not a phenomenon restricted inside an organisational
container (cf. Winter et al. 2014). Rather, it is a force shaping the
landscape of whole industries, societies, and everyday life. When
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Legal reforms provide an example of why focusing on a single
organisation offers a limited perspective on digital transforma-
tion. For instance, new regulations may be interpreted differ-
ently by various organisations, leading to diverse technological
choices. Legal reforms are not only drivers of digital transforma-
tion, but they also arise because of digital innovation. Platforms
like Airbnb and Uber, for example, have prompted regulatory
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responses in many markets (Cetin and Deakin 2019; Han and
Zhang 2020; Lanam ki and Tuvikene 2022; Tzur 2019). There is
often a struggle to keep pace with the rapid pace of digital tech-
nology development (Bennett Moses 2007a, 2011). In Europe,
regulators often attempt to formulate regulations that create
a level playing field for both existing technological solutions
(M tt 2001) and for the newly emerging ones (Wienert 2014).
Attempts to anticipate solutions that do not yet exist but could
be (Hildebrandt and Tielemans 2013) is a complex task, and
such legal reforms can lead to unintended outcomes at the
industry-level (Butler et al. 2023). Currently, there is little em-
pirical IS research on the dynamic relationship between legal
reforms and industry-level digital transformation.

Against this backdrop, we position our study within the emerg-
ing streams of literature on industry-level digital transformation
and regulation of information technology (IT) in the IS field. We
define regulation of IT as legally binding rules concerning the
development and/or use of IT. Following Lanam Ki et al. (2020),
we examine industry-level digital transformation as a relational
phenomenon, which highlights the way change in digital tech-
nologies and their use are deeply intertwined and take place
beyond individual organisations, proceeding through ongoing
interaction of different actors at different levels and changing
practices (Lanam ki et al. 2020). In this view, the changing
technology landscape made up of the sum of technologies
used by different actors within that industry is one enactment
of industry-level digital transformation (see Hanelt et al. 2021).
By drawing on the relational view, we see industry-level digital
transformation as something that policymakers aim to take part
in by regulating the development and use of digital technologies,
thus changing the technology landscape.

The aim of this paper is to examine the role of regulation in
industry-level digital transformation. Drawing on the case of the
legal reform of the Finnish taxi industry between 2016 and 2018,
and a mechanism-based explanation, we ask: How did a legal
reform impact industry-level digital transformation and result in
unwanted outcomes?

As aresult, we show how the unwanted outcome of a legal reform
can be explained through a regulatory ambiguity mechanism. The
intention of the regulator was rather clear: to allow, for example,
Uber-type solutions to be used legally on the market, and to forbid
certain other types of solutions. However, the ambiguity involved
produced different interpretations and resulted in unintended
changes in the technology landscape and the related practices. Our
findings contribute to the literature of digital transformation and
regulation of IT through (1) a theorisation of regulatory ambiguity
as a condition impacting industry-level digital transformation; and
(2) a conceptualisation of regulatory impact as a lens for future IS
research on the regulation of IT.

2 | Theoretical Background

Digital transformation remains a contested concept in IS re-
search, with multiple competing definitions (e.g., Markus and
Rowe 2023; Vial 2019). It examines how digital technologies
drive profound changes across multiple levels: organisations
(Hanelt et al. 2021; Vial 2019), ecosystems (Tan et al. 2020),

industries (Lanam ki et al. 2020; Scott and Orlikowski 2022)
and society (Majchrzak et al. 2016). While organisation-level
examination dominates the literature (Vial 2019), digital trans-
formation differs from traditional IT-enabled organisational
change (Wessel et al. 2021). Additionally, legal and infrastruc-
tural conditions, including regulatory frameworks and govern-
mental interventions, shape industry technology landscapes
(Cortet et al. 2016; Hanelt et al. 2021; Vial 2019).

Industry-level digital transformation does not focus only on the
transformation of digital technologies but on that of people, so-
cial systems, or social processes the transformation relating to
workers or work, to organizations or organizing, and to indus-
trial fields caused by digitalization (Markus and Rowe 2023).
Such transformation involves strategic responses from organ-
isations, which entails altering of their value creation paths
(Vial 2019), (re)defining their value propositions and identities
(Wessel et al. 2021), and business model innovation, leading to
changing customers’ expectations, experiences, and behaviours
(Nambisan et al. 2019; Verhoef et al. 2021). However, when ap-
proached at the industry-level, the focus is not on organisations
but on general characterisation of how waves of digitalization
have moved through industries, producing strategic changes
within and across firms and enabling new forms of value cre-
ation (Scott and Orlikowski 2022, 311).

The dominant perspective of digital transformation has an
organisation-focus, assumes intentional change, and views
technology as a disruptive agent of change. To challenge this
view, Lanam ki et al. (2020) suggest a notion of relational
digital transformation. They adopt a practice-theoretical ap-
proach on digital transformation and view industry-level digital
transformation as an ongoing process in which the technology
landscape and practices mutually define each other and evolve
together. The practices, defined broadly, refer to those so-
cially shared, routinized types of behaviour that are entwined
with their material engagements such as digital technologies
(Lanam Ki et al. 2020). Relational digital transformation refers
to the processual view of transformation of industries in which
the change of digital technologies is deeply entwined with the
practices, and vice versa. Following the definition of Lanam Ki
et al. (2020), we view industry-level digital transformation as a
process through which bundles of the landscapes of different dig-
ital technologies and their use and related practices evolve over
time at the level of industries and societies.

Numerous factors impact industry-level digital transforma-
tion, such as new market entrants using new digital technolo-
gies that force incumbents to react and possibly undergo digital
transformation at an organisational level (see, e.g., Nambisan
et al. 2019; Scott and Orlikowski 2022). In this study, we focus
on one of these factors: regulation. In line with the definition
of Lanam ki et al. (2020), regulation is seen as one part of the
practice-arrangement bundle, providing rules for and limits to
the actors’ behaviour in the industry. More specifically, we focus
on the part of the process of digital transformation in which the
landscape of different digital technologies and their use evolves
over time at the level of industries and societies.

Next, we discuss the relationship of digital transformation and
regulation as seen in the extant IS literature, after which we
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offer conceptualisations of regulatory impact and regulatory
ambiguity.

2.1 | The Relationship of Digital Transformation
and Regulation

Although regulation has been recognised as a relevant aspect
for the study of digital transformation as part of the society-
level conditions (Vial 2019; Hanelt et al. 2021; Mikalef and
Parmiggiani 2022), it has still been widely omitted by extant
IS research. Regulation has been mentioned in the literature
in connection with enablers and barriers of digital transfor-
mation (e.g., Ebert and Duarte 2018; Liere-Netheler et al. 2018;
Tarut et al. 2018). One example is a study by Konttila and
V yrynen (2022), who investigated the potential consequences
of the European Artificial Intelligence Act proposal in the con-
text of Al-based healthcare technology as a condition that trig-
gers and shapes digital transformation.

IS research also has shown interest in the topic of regulation of
IT more generally and found, for example, that regulation im-
pacts the design, deployment, and adoption of technology such
as mobile financial services (Cousins and Varshney 2014); re-
quires organisations to make changes to work routines and
governance (Bernroider 2021); affects sharing platform growth
such as AirBnB (Han and Zhang 2020); and supports or delim-
its innovation activities (Martin et al. 2019). The regulation of
digital platforms and associated big tech companies has recently
been on the agenda in IS research (see e.g., Gleiss et al. 2023;
Kokshagina et al. 2023; Lindman et al. 2023). Extant studies
have pointed out a multitude of challenges and tensions between
the regulator and the platform owners in digital platform reg-
ulation (Gleiss et al. 2023), the extensive negotiation involved
in the unfolding institutional work of stakeholders in the devel-
opment of digital platform regulation (Kokshagina et al. 2023)
and that regulation can have paradoxical effects on innovation,
in the sense of simultaneously both enabling and inhibiting it
(Henningsson and Eaton 2023).

Despite the recent interest, it is acknowledged that more re-
search is needed on the complex process and outcome of reg-
ulation of IT (Butler et al. 2023). Regulation can also have
unanticipated impacts and lead to unintended outcomes on an
industry level. The deregulation of the US airline industry is a
good example of this: while the deregulation sought to result in
increased and almost perfect competition, instead, it resulted in
a situation where airlines that had superior reservation systems
and managed to make better strategic use of the collected infor-
mation gained significant competitive advantage (Monteiro and
Macdonald 1996). Thus, prior IS research provides evidence of
the impact of regulation on digital transformation, both on an
organisation level and an industry level, while being yet limited
in many respects.

2.2 | Regulatory Impact A Conceptualisation
While we do not provide an in-depth review of prior literature

on regulation and regulatory impact, we briefly outline the
conceptual basis. While regulation generally can be defined

as governmental intervention in the private domain or a legal
rule that implements such intervention (Butler et al. 2023; re-
ferring to Orbach 2012, 6), and thus may or may not be legally
binding, in the present paper we take a more restrictive view
and define it as a a rule or order issued by an executive au-
thority or regulatory agency of a government and having the
force of law (Merriam Webster n.d.). We therefore approach
regulation of digital technologies as legally binding rules con-
cerning the development and/or use of digital technologies. We
define regulatory impact as the influence of regulation on
other areas, such as on industry-level digital transformation,
and outcome of a regulation as specific changes caused by the
regulation, such as shifts in the technology landscape. We use
this terminology throughout the paper.

Regulation, by establishing a frame for what individuals or or-
ganisations should/have to or should not/cannot do, usually
is intended to impact something/someone and lead to some
outcome otherwise there would not be a need to pass new
regulations. Regulators have various regulatory instruments at
their disposal. While these instruments can differ significantly,
one way to characterise them is in terms of four variables: who
the regulator is (i.e., the entity creating the rules or principles),
who the target is (e.g., organisations or individuals the regulatory
instrument applies to), what the type of command is (e.g., direct
a target what action to engage in or avoid; commanding some-
thing; sometimes leaving it to the target to choose the means or
ends), and what the type of consequences is (to enforce the com-
mand this can be negative in form of penalties, or positive in
form of, e.g., incentives) (Coglianese 2012). Also the beneficiaries
of a regulation, that is, the groups whose interests the rules are
meant to protect (Koenig-Archibugi and Macdonald 2017, 36),
and potential intermediaries who stand between the regulator
and the target and act directly or indirectly in conjunction with
a regulator to affect the behavior of a target (Abbott et al. 2017,
19), can be distinguished as important actors in regulation.

One of several ways to conceptualise how the regulation directs
its targets to either achieve ends or to adopt means (i.e., the com-
mand of regulation, see Coglianese 2012) is by distinguishing
between rule-based and principle-based regulation. According
to Burgemeestre et al. (2009), [r]ules are applied mechanically
whereas principles require the weighing of alternatives. Butler
et al. (2023, 92) refer to rules as ex ante.! This could be under-
stood either as clarity of formulation, or a strict boundary be-
tween correct or incorrect interpretation, or both. Thus, an ideal
rule can be understood as one that people of all ages and cultural
backgrounds, in any context or language, understand and act
upon always in the same manner, allowing no room for alter-
native interpretations. Alternatively, it can be understood as a
statement to which all new interpretations in new contexts can
be classified binarily either as correct or incorrect interpreta-
tions. However, Butler et al. (2023, 91) note that most regulatory
responses are hybrid, they sit on a continuum, and that regula-
tory rules may have qualifications and exceptions and become
thus more like principles. In contrast, principles may be linked
with normative standards and practices and become more rule-
like, creating regulatory hybrids .

Following Burgemeestre et al. (2009) and Butler et al. (2023),
we conceptualise this rule versus principle based continuum
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based on its temporal dimension (content of the regulation is
provided ex ante versus ex post in rule-based and principle-
based regulation, respectively), the conceptual dimension (e.g.,
abstract vs. concrete; general vs. specific; universal vs. par-
ticular), the functional dimension (outlining the discretionary
power of the regulator vs. subjects), the representation dimen-
sion (what (declarative) vs. how (procedural)), the knowledge
dimension (much vs. little knowledge needed to apply the reg-
ulation), the exception dimension (allowing vs. not allowing for
exceptions), and the conflict resolution dimension (existence
of a conflict resolution mechanism vs. no conflicts possible).
The location of the regulation along this continuum thus also
to some degree affects the amount of leeway the regulation
leaves for different interpretations and thus how ambiguous
the regulation is.

The General Data Protection Regulation? (GDPR) and the
European Avrtificial Intelligence Act® (Al Act) illustrate the is-
sues outlined above in more practical terms. The GDPR seeks to
protect data rights of European citizens (i.e., impact of the regu-
lation; beneficiaries) and targets any organisation that collects or
processes personal data of European Union (EU) residents, in-
dependent of where the organisation is geographically located or
what industry it belongs to. The Al Act aims to protect European
citizens and society (i.e., beneficiaries) from potential harms
caused by Al. It prohibits the introduction and use of certain
Al systems in the EU considered to pose an unacceptable risk,
such as social scoring by governments, and includes specific re-
quirements for organisations that provide high-risk Al systems
in the EU or that use high-risk Al systems in areas like educa-
tion and public services. This applies to any organisation that
introduces Al systems in the EU, regardless of the organisation’s
industry or location. Both the GDPR and the Al Act combine
rules and principles, leaving substantial room for interpreta-
tion (e.g., Grundstrom et al. 2019; Vainionp et al. 2023), and
lean on different regulatory intermediaries for providing guid-
ance and enforcing the regulation (Tervo et al. 2024). Violating
either the GDPR or the Al Act can result in significant fines.
While the GDPR and Al Act are regulations with very wide geo-
graphical reach independent of the industry, other regulations,
such as country- or city-specific taxi (market) regulations, may
be industry-specific with much smaller geographical impact.
Some regulations impact how a specific technology is designed
or works, such as the European Measurement Instruments
Directive* (EUMID) which establishes the essential require-
ments that measuring instruments have to satisfy to be sold or
put into use in the EU® (e.g., the certified taximeter, scales).
Other regulations govern the use of technological artefacts, such
as taximeter regulations in various EU countries that prescribe
whether a certified taximeter is needed to determine ride fares.

We argue that to study and understand industry-level regulatory
impact and outcome of regulation, it is necessary to understand
the following factors (see Table 1).

An analysis of regulatory impact must consider several key el-
ements. It is essential to identify the specific regulator seeking
to impact outcomes through regulation. Additionally, one needs
to consider whom the regulation seeks to impact (e.g., individu-
als or organisations) to generate the outcome. Regulation gen-
erally seeks to impact the targets as well as the beneficiaries of

the regulation but can also impact others. The question of whom
the regulation impacts also includes considerations of the geo-
graphic area and potential specific industries that are being
targeted and/or where the outcome is sought to be generated.
Another consideration relates to what the outcome is that the
regulator intends to generate with the regulation. A further ele-
ment concerns how the regulator seeks to make an impact (e.g.,
through the type of command utilised and type of consequences
outlined in the regulation). This may include the use of regula-
tory intermediaries. Finally, an essential component to consider
is the realised outcome of the regulation which is heavily depen-
dent on the other building blocks of regulation listed above. We
want to emphasise that the realised impact of a regulation can
and often does differ from the intended impact, as also hap-
pened in our empirical case. In other words, the realised impact
can be intended or unintended (Butler et al. 2023), and unin-
tended impacts are not necessarily unwanted (i.e., negative), but
can also be welcomed and wanted (i.e., positive). An outcome
unwanted from the regulator’s perspective can be assumed to
have been unintended by the regulator. Thus, in the remainder
of this paper, when we use the term unwanted outcome, it im-
plicitly means also an unintended outcome from the point of
view of the regulator®.

2.3 | Ambiguity in the Regulation of Digital
Technologies

The building blocks of regulation and regulatory impact work
together to generate outcomes, often leading to differences
between intended and realised outcomes. A key factor in this
divergence is how the regulation falls on the rules/principles
continuum, which defines its level of ambiguity.

Regulatory ambiguity serves multiple roles: it can be a deliberate
tool, an unintended problem, or an inherent aspect of regulation
(V yrynen et al. 2022). While some flexibility in interpretation
may be useful, excessive ambiguity often creates problems in
regulatory contexts where clarity and precision are essential for
stakeholder compliance (Goldsmith 2002). Studies in policy and
decision making have shown that high levels of ambiguity can
lead to unintended consequences, particularly confusion among
stakeholders (Liu et al. 2018).

On the other hand, ambiguity may also be intentional and
used as a tool in the fast-paced technology context (Bennett
Moses 2007b, 2011), where regulators see themselves confronted
with the need to formulate technology regulation in such a way
that it would not constantly lag behind technological develop-
ment (Reed 2007). This often necessitates a not too specific type
of command (see Section 2.2) of the regulation. Precision may
inhibit law's adaptability to new contexts (Hildebrandt 2021).
Regulatory attempts in creating leeway for future develop-
ments in the regulation text often take place through abstrac-
tion and vagueness of expression in the text (Marcinauskait

et al. 2020; Puhakainen and V yrynen 2021). Regulators thus
may introduce ambiguity to accommodate future changes in
technology (Luther 2022, 3). Ambiguity therefore enables gov-
ernments to balance between the contradicting needs of flexibil-
ity posed by dynamic environments (Kamecke and Korber 2008,
330) and the need to guide the development of markets.
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TABLE

| Conceptual building blocks for understanding regulatory impact.

Our definition

Defined and/or addressed, e.g., by

Who is the regulator that seeks to impact something/someone?

Regulator

Level where regulation is made

Whom does the regulation impact?

Target

Beneficiary

Others

The entity creating the rules or principles

The level at which the regulation occurs.
E.g., federal vs. state regulation; EU
vs. EU member state regulation.

The organisations or individual (= regulated
entity) the regulatory instrument applies to.

This includes also considerations of
the geographic area that the regulation
targets, potential specific industries,
etc. where impact is sought.

The groups whose interests the regulation is
meant to protect. Beneficiaries can, but do
not have to be the target of the regulation.

E.g., mitigation of the risks of technology
use to individuals, groups, sectors,
society, and the environment.

Those who are neither specified targets nor
whose interests the regulation means to
protect (i.e., intended beneficiaries), but who

nevertheless are impacted by the regulation in

one way or another (positively or negatively).

How does the regulator seek to make the impact?

Command

Consequence

Regulatory intermediary

The regulation can direct a target to
achieve ends or to adopt means

One possible conceptual distinction for

how the regulation directs the target is

on the continuum between rule-based
vs. principle-based regulation.

The consequences for the target when engaging

in a certain behaviour. Consequences can be
positive (incentives) or negative (sanctions).

Intermediaries are located between the
regulator and the target of regulation.
Any actor that acts directly or indirectly
in conjunction with a regulator to
affect the behaviour of a target .

The power to regulate may be
delegated to statutory and other bodies,
agencies, authorities and so on.

Coglianese (2012), Butler et al. (2023),
Abbott et al. (2017), Koenig-
Archibugi and Macdonald (2017)

Butler et al. (2023)

Abbott et al. (2017), Koenig-
Archibugi and Macdonald (2017)

Koenig-Archibugi and
Macdonald (2017)

Butler et al. (2023), Wiener (2004)

Coglianese (2012), Butler et al. (2023)

Butler et al. (2023),

Burgemeestre et al. (2009)

Coglianese (2012), Butler et al. (2023)

Abbott et al. (2017, 19)

Butler et al. (2023, 91)

(Continues)
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TABLE | (Continued)

Our definition

Defined and/or addressed, e.g., by

What are the intended and realised outcomes?

Intended outcome

The outcome the regulator seeks to

generate with the regulation.

Realised outcome

The various outcomes the regulation generated

on the level of individuals, organisations,
industry, and society at large. The realised
outcome can be intended or unintended, and
unintended outcome can be wanted/welcomed
(i.e., positive) or unwanted (i.e., negative).

Ambiguity may also appear unintentionally, for example through
a lack of understanding of the regulated phenomenon and the
complexities of the reality (Bennett Moses 2007a; Silver 2022).
Regulation is also mostly a process requiring political consen-
sus, which introduces various compromises. It is often easier to
reach political support or consensus for more loosely formulated
statements than for detailed ones, as pointed out in the context
of organisational communication (Eisenberg 1984). Moreover, in
natural language, there is always room for alternative interpreta-
tions beyond original intent (Baz 2012).

Ambiguity therefore can be understood as an inherent part
of regulation, which regulators might intentionally either
amplify or strain, depending on the intended impact of the
regulation, but it can be never fully controlled, as noted by
Black (2008, 438) when stating that the degree to which prin-
ciples are clear or opaque and thus whether their application
is certain or uncertain, cannot be read off the face of the rule.
In this paper, we especially focus on regulatory ambiguity and
draw on Luther’s (2022, 1) definition: the uncertainty or in-
exactness of policies governing a particular action or indus-
try . Luther identifies four sources of regulatory ambiguity:
dormant regulation (i.e., unclarity what and to what extent
regulations will be drafted in future), imprecise regulation
(i.e., regulation that allows for multiple potentially acceptable
interpretations), conflicting regulations (i.e., conflicts with
other existing regulations), and selectively-enforced regula-
tions (i.e., regulations that are enforced in an arbitrary, unpre-
dictable manner).

In conclusion, as we seek to examine the unanticipated and un-
wanted outcomes of a legal reform in the Finnish taxi industry,
we combine the conceptualisation of regulation and regulatory
ambiguity with the relational view on digital transformation.
We view digital transformation as an ongoing process and focus
on the impact of regulation on the changing technology land-
scape. We want to emphasise that there are, of course, numerous
other factors apart from regulation that impact industry-level
digital transformation, such as, for example, changing customer
demands and technological innovation. Figure 1 illustrates our
general conceptualisation of how regulation and ambiguity im-
pact industry-level digital transformation. Dark grey colour em-
phasises the aspects our study focuses on. Regulation, like the
other elements of industry-level digital transformation, is deeply
intertwined and co-developing simultaneously both with each
other and with the technology landscape and related practices,

as indicated by the two-way arrows. For instance, technologi-
cal innovation often precedes regulation. This may give rise to
regulatory ambiguity as the innovation may conflict with, or
may not be covered under, current regulation and may require
regulators to respond and aim to foresee the implications of
new technologies. Regulatory ambiguity may also arise when
regulation precedes technological innovation and regulators are
lacking knowledge about future technologies and their potential
impacts. It may also arise when the launch of an innovation and
introduction of related initial regulation is simultaneous. The
regulation may require further clarification later on, either due
to impreciseness of the regulation regarding the new innova-
tion, or after regulators have gained more understanding about
the implications of the innovation.

3 | Research Methodology
3.1 | Case and Context

The starting point for our study was the puzzling outcome of
a legal reform of the Finnish taxi industry, initiated by the
Finnish Ministry of Transport and Communications in 2016
by proposing the Transport Services Act. The Act took effect in
2018 and led to unwanted changes in the technology landscape
in the industry.

The Transport Services Act proposed provisions on road trans-
port more widely, including the taxi industry. The regulator
sought to de-regulate the taxi industry, lower the barriers for
entry of service providers into the industry, increase competi-
tion, and spur development of new (digital) services for the ben-
efit of the customers. The earlier existing limit on the number of
taxi licences available in Finland was removed, allowing new
players to enter the market easily due to a sufficient supply of
licenced drivers. The earlier fare cap on taxi rides was removed.
The earlier restriction of which taxi dispatch organisation” was
allowed to serve and dispatch rides in which geographic area
was also removed, putting dispatch organisations in direct com-
petition with each other.

The broad legal reform aimed to permit certain new?® digital
technologies for fare determination based on time and distance
measurements, while maintaining customer protection against
fraud through accurate fare determinations. This goal drove
two changes to regulation: (1) a revised taximeter regulation
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(TMRY) in the Vehicles Act (Chapter 4, 25 §, Construction, con-
trol devices and equipment of vehicles (1328/2004) ), and (2) a
new pricing regulation in the Transport Services Act (Part 111,
Chapter 1, 38, Pricing of taxi services ).

Legalising Uber’s operation in Finland was widely assumed to
be a key reason for the proposed de-regulation of the taxi in-
dustry. Uber had entered the Finnish market in 2014 but was
ruled illegal by a Finnish court in 2016. Besides Uber, the tar-
gets of the TMR and pricing regulation reform were taxi entre-
preneurs, taxi drivers, and taxi dispatch organisations already
operating in the industry. The reform covered also new provid-
ers of transportation services who would utilise certified taxi-
meters or some other technological solutions, including digital
technologies that would be deemed legal after the reform. The
beneficiaries were, for example, new service providers for whom
market entry would be made easier or possible due to the re-
form (such as Uber), and customers who would benefit from
increased competition, higher availability of service providers,
and presumably a decreased fare level in the industry. Other
stakeholders, too, were impacted by the regulation, such as the
certified taximeter providers who were facing increased com-
petition. The Transport Services Act, including the new pricing
regulation and the new TMR (which replaced the old TMR), was
adopted in April 2017 and took effect on July 1, 2018.

Before the reform, Finnish TMR mandated certified taximeters
for fare determination, contributing to the industry’s decades-
long reputation for trustworthiness. Customers could rely on
punctual service, as well as accurate and fair fare determina-
tion astark contrast to many other countries where taxi fraud
was common. This reliability had made taxi driving a respected
profession in Finland. However, the new TMR’s imprecise for-
mulation inadvertently allowed virtually any technological
solution to be used for fare determination, undermining these
long-established standards of trust and reliability that had been

taken for granted in the Finnish taxi industry. Figure 2 sum-
marises the regulation-related and market-related key events
and illustrates when a regulation was effective.

The broad legal reform? significantly affected the digital trans-
formation of the Finnish taxi industry, which had been ongoing
already for some time. This was visible in the transformation
of (1) the landscape of digital technologies used for certain pur-
poses, such as determining the ride fare, hailing a ride, and dis-
patching rides; but also, for example, in the transformation of (2)
(incumbent) dispatch organisation’s business model/logic, value
proposition and practices, often in response to new competitors
and a changed competitive situation; (3) customer expectations
and experiences regarding service in the Finnish taxi industry;
and (4) taxi drivers' professional identity and work (practices)
and an increase in channels for receiving ride orders (i.e., mul-
tihoming). The reform of the TMR also allowed technology
providers whose solutions earlier were illegal in the Finnish
taxi industry to enter the market after the new TMR became
effective.

This study focuses on the new TMR and the pricing regula-
tion, and the timeframe between the proposals of the Transport
Services Act in 2016 until autumn 2020. Nevertheless, in
Appendix A, we provide a more complete picture of the digital
transformation of the taxi industry under the influence of the
broad legal reform where we distinguish three eras to make vis-
ible the ongoing transformation. Era 1 is the time before Uber
and Taxify entered the Finnish market, Era 2 the time from
Uber’'s and Taxify’'s market entry until the legal reform became
effective in July 2018, and Era 3 the time from which on the legal
reform was effective. While our study is focused on digital tech-
nologies, in the remainder of this article, for brevity, we omit the
word digital when referring to digital technology landscape
and digital technological solution (type) and use the terms
technology landscape and technological solution (type) .
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3.2 | Dataand Methods

3.2.1 | Explaining-Outcome Case Study as a Variant
of Mechanism-Based Explanation (MBE)

Our study employs a MBE, which provides an answer to a how-
question underlying a causal why-question by describing the
process by which this happens (Ylikoski 2019, 16). The now-
standard Minimal Mechanism Thesis defines a mechanism
as entities (or parts) whose activities and interactions are or-
ganized so as to be responsible for the phenomenon (Glennan
etal. 2022, 145).

Our methodological approach draws from process tracing,
an approach prominent in political science (Collier 2011,
Crasnow 2017). Specifically, our study represents an explaining-
outcome single-case study (Beach and Pedersen 2019). This
variant of process tracing aims to provide a minimally suffi-
cient explanation of a puzzling outcome in a specific historical
case (Beach and Pedersen 2019, 3). Key characteristics include a
case-centric focus with a historically specific narrative (Kay and
Baker 2015). Contrary to many of the other research approaches
that also deal with causality, the starting point of an explaining-
outcome study is not the cause. Beach and Pedersen (2019, 51)
state that it starts with defining the particular outcome of in-
terest, which is in our case the outcome of the TMR reform.
Then, the causal explanation for this outcome is being identified
(Beach and Pedersen 2019).

While the explaining-outcome studies focus on particular events
in time and place, they often yield theoretical insights beyond
the single case (Beach and Pedersen 2019, 19). Here, we exam-
ine Finland’s Transport Services Act which reformed the TMR,
with the aim to selectively permit certain technology solutions
while restricting others. However, this reform led to adoption of
technologies that the regulator had not intended. In our study,
the outcome of interest is the TMR reform’s effects, from which

we derive broader theoretical implications. We adopt a contex-
tualised explanation approach to case study theorising (Welch
et al. 2011), integrating contextual factors into explanation
rather than treating them as isolated phenomena. This approach
helps to generate a social theory by bridging explanation and un-
derstanding (Welch et al. 2011). Figure 3, adapted from Beach
and Pedersen (2019, 37), illustrates how the mechanism behind
the unwanted outcomes works in explaining-outcome process
tracing, maps its empirical manifestation in our case study, and
indicated where these elements are described in the Findings
section.

3.2.2 | Data Collection

Data for this study comes from our long-term effort to follow the
changes in the Finnish taxi industry. For the present study, our
main source of data comprises 67 interviews conducted with key
stakeholders of the Finnish taxi industry and public authorities
between January 2018 and October 2020 (see Appendix B for
the list of interviews). The interviews cover representatives of
all key stakeholder groups who were either somehow involved in
proposing/formulating the Transport Services Act and the new
TMR or most directly affected by them (see Figure 4 for details).

The stakeholders comprise those government agencies that had
played a role in or were affected by the Transport Services Act
and/or the new TMR (MTC, FTSA, FSCA, FCCA, and FTA),
and other stakeholders that were affected by and/or tried to
affect the regulation through, for example, statements on the
proposal for the new TMR. These other stakeholders included
six different technology providers, 13 Finnish dispatch organi-
sations, eight taxi drivers who used different technological solu-
tions, and two other organisations affected by the regulation
(Finnish Taxi Owner-drivers’ Federation [FTOF] and Centre
for Economic Development, Transport and the Environment
[CEDTE]) and a lobbyist. The FTOF represented the interests of
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taxi entrepreneurs; and the CEDTE granted taxi drivers’ permits
during the earlier legislation. In the interviews, we asked about
the transformation of the Finnish taxi industry, reasons for and

effects of the legal reform in the industry, the new TMR, and the
effect all of those had on the organisations.
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We were exceptionally lucky to gain access to almost all organ-
isations that we contacted. We attribute this to the fact that the
legal reform and its impact on the taxi industry have received high
coverage in the Finnish media. The interviewees were very open
to sharing their views and experiences with us. We first contacted
the organisations by email to introduce our research project and
to ask them to participate in the research. We then agreed on an
interview time and place. Most interviews with organisations were
conducted in person in the interviewee’s organisation premises.
Interviews with taxi drivers were not agreed on beforehand but
were conducted during taxi rides we took or while taxi drivers
were waiting for their next customers. All interviewees have given
informed consent to participate in the research. Interviews were
recorded and transcribed non-verbatim.

In process-tracing research, data reliability is achieved through
triangulation (Beach and Pedersen 2019, 135). To increase va-
lidity of the research, we triangulated interview data with doc-
uments received from the organisations or found online (e.g.,
presentation slides); official press releases; the FTFO's com-
plaint to the Attorney General regarding the Finnish Transport
Safety Agency’s (FTSA) interpretation of the new TMR, and the
Attorney General's answer; organisation websites (especially dis-
patch organisations’ and technology providers’); regulation pro-
posals made by the Ministry of Transport and Communication
(MTC, Ministry henceforth); impact assessment reports pro-
duced by the FTSA, FTA, and FCCA in 2020; stakeholders’
statements on TMR proposals; the new TMR; newspaper arti-
cles concerning certified taximeters and other devices/systems
for determination of the ride fare, informing the customer about
the fare, and ride-hailing; and newspaper articles concerning
the interviewed stakeholder organisations. We also identified
different technological solutions used for ride-hailing and for
determining and/or announcing the ride fare to the customer
based on the information we gained from the interviews. Most
of our research material is in Finnish, so quotes presented in the
Findings section are our own translations to English.

3.2.3 | Data Analysis

Our data analysis process can be separated into two stages. In
the first stage, we engaged with the data in an interpretive man-
ner (Walsham 1995; Klein and Myers 1999) and made sense of
it while data collection was ongoing. During this stage, we no-
ticed that the new TMR was imprecise and opened the possibil-
ity for multiple different interpretations, and that as a result the
TMR reform has had a very different impact on the technology
landscape than had been intended by the regulator. Our data
analysis approach during this phase is best described as a her-
meneutic circle (Klein and Myers 1999). In the second stage, we
applied MBE as an analysis method to identify how exactly the
new TMR led to the unwanted impact on industry-level digital
transformation. At that stage, we found that the mechanism that
explained the unwanted impact operated around the new TMR
and identified the different parts of the mechanism and their
interactions.

3.2.3.1 | Data Analysis Stage 1 Identification
of the TMR Reform’s Unintended Outcome. When start-
ing data collection and simultaneous analysis, we did not yet

know that one of the most interesting aspects about this case
would be the new TMR’s impreciseness. Therefore, our data
analysis for the current study was not a clear and clean
step-by-step process but iterative, with non-systematic ele-
ments of analysis, and ongoing throughout the whole time
of data collection. Especially the first and second authors, who
have collected all the data and conducted many of the inter-
views together, had numerous discussions and have been
deeply immersed in the data for a long time. In the discussions,
sudden insights or understandings emerged that later turned
out to be essential aspects of this specific paper.

Already during the first round of interviews in spring 2018, we
noticed that different stakeholders had very different interpre-
tations about what devices or systems would be legal once the
new TMR would be effective. We realised that the new TMR
was imprecise and allowed for multiple possible interpretations.
Consequently, in the following rounds of interviews, we more
specifically addressed different interpretations of the TMR and
why they existed.

In late autumn 2019, we started to conduct a more systematic
analysis of (1) different stakeholders’ interpretations of the new
TMR and (2) different technological solution types that had been
used after the new TMR became effective in July 2018. In the
first phase, we utilised NVivo and extracted all text passages
in those interview transcripts that referred in some way to the
certified taximeter or to solutions (apps) used instead of it. This
resulted in 117 pages of taximeter -related text excerpts and 277
pages of Apps related text excerpts (covering 12 different apps).
Some text passages were coded under both taximeter and
apps. From the additional material we utilised for data trian-
gulation (see Section 3.2.2), we identified at this stage two main
questions around which stakeholder interpretations revolved
around regarding what the TMR meant. We found different in-
terpretations for When is a taximeter or other device needed:
whether Uber is legal or not, and whether it is a corresponding
device/system or not; how fixed-priced rides are seen under
the new TMR; and how technological solutions that give a fare
range instead of a fixed price are interpreted. We also identified
different interpretations about What is a device correspond-
ing to the certified taximeter : whether another device/system
apart from a certified taximeter can have measurement accu-
racy corresponding to that of a certified taximeter; and the data
protection standards of devices other than the certified taxime-
ter. In addition, we identified viewpoints on whether the new
TMR contradicts with the European Measurement Instruments
Directive (EUMID).

In new interviews conducted at this stage, we asked more spe-
cifically about those different interpretations we had identified
earlier. We found that different interpretations existed regarding
What does it mean that the ride fare is based on the measure-
ment of time and distance . We also took note that the old TMR
was precise: only certified taximeters were allowed for deter-
mining the ride fare.

In this stage, we also identified six different types of techno-
logical solutions that were used by different stakeholders and
that made up the transformed technology landscape under the
new TMR.
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We focused on such technological solution types that incorpo-
rated the general functionality of determining the fare and/or
giving fare information and/or allowing ordering a ride (i.e.,
hailing via an app), as those were in the scope of the new TMR
and pricing regulation.

Through our interviews, it became apparent that the way the
new TMR was interpreted and the technological solutions that
were being used in the industry were not the outcome that the
regulator had intended. We wanted to understand how this out-
come came about.

3.2.3.2 | DataAnalysisStage2 Identificationofthe Mech-
anism. Building on the analysis of Stage 1, we conducted fur-
ther data analysis that involved intensive analysis, discussion
among the authors, and going back and forth between the dif-
ferent parts of the mechanism and the outcome. We identified
the different parts of the mechanism, as well as their activities
and interactions. We want to emphasise that while the Findings
section is structured to present the mechanism-based explana-
tion from the left over the mechanism to the right (see Figures 3
and 14), our analysis utilising outcome-based explanation was
conducted in an iterative manner.

For each of the six technological solution types identified in the
data analysis stage one, we analysed whether they were clearly
legal, clearly illegal, or whether there was some unclarity due to
the possibility of different interpretations of the new and impre-
cise TMR. At this stage, we wrote a report about the possibility
of multiple interpretations of the TMR and which of these tech-
nological solution types could be seen or not seen as problematic
in the light of the earlier identified questions around which mul-
tiple interpretations revolved (see Section 3.2.4).

Next, we started to analyse the stakeholders' comprehension pro-
cess when making sense of the new TMR (see Section 4.2.2).
After re-iterating between possible interpretations and the iden-
tified technological solution types, we identified four questions
around which stakeholders’ interpretations revolved as well as
two additional technological solution types. Thus, the technol-
ogy landscape that evolved under the new TMR consisted of
eight technological solution types.

We then focused on understanding the technology landscape
changes under the influence of the multiple possible inter-
pretations of the new TMR. We re-conducted the analysis of
what technological solution type was clearly legal or illegal
or whether unclarity existed in the light of the four questions
around which the stakeholder interpretations revolved. We
found that under the new TMR, no technological solution
could be said to be clearly illegal, and for many solution types
unclarity existed. This led to the possibility for stakeholders to
use technological solutions that were unwanted by the regula-
tor (see Section 4.3).

We analysed in more detail why the new TMR enabled the mul-
tiple interpretations. We here identified five elements in these
two regulations' texts that we see as indication of the regulator's
comprehension of technology and regulation and that gave rise
to the multiple possible interpretations (see Section 4.2.1). We
also found that the existing and potential future technology and

regulation landscapes were anchor points both for the regula-
tor's comprehension and for the stakeholders’ comprehension
processes. We also identified the elements that gave rise to each
of four questions around which the stakeholders’ interpretations
revolved (see Section 4.2.2).

Finally, we identified three types of decisions regarding the
adoption or rejection of specific technological solutions (see
Section 4.2.3) that explained the (partly unwanted) technology
landscape under the new TMR (see Section 4.3).

To ensure reliability of our analysis and interpretations, the first
and second author had extensive and continuous discussions
throughout the data collection and analysis process. In addition,
interpretations were also discussed with the whole author team
over a timeframe of 1.5years.

As the mechanism we identified heavily revolved around the
imprecise wording of the new TMR which gave rise to different
possible interpretations, that is, around ambiguity, we call this
mechanism regulatory ambiguity mechanism.

3.2.4 | ExpertValidation

We have validated our interpretations with different practitioner
representatives. In 2020, we wrote a report about the ambiguity
in the TMR (V yrynen and Lanam ki 2020). In this report, we
presented our analysis regarding technological solution types
T1 T6 and their legality in the light of different interpretations.
The report was sent to 45 interviewees (representing 22 of the in-
terviewed organisations) and asked whether they felt the report
accurately reflected the current situation regarding the TMR
and resulting ambiguity, whether they found any flaws in our
analysis, whether they could think of any additional technologi-
cal solution types that we might have missed, and whether they
had any other comments. Eighteen persons (13 organisations),
including the FTOF, MTC, FSCA, FTO, FCCA, two taximeter
providers, and several dispatch organisations got back to us (ei-
ther by email, or in person). While several persons made sugges-
tions for changing some terminology or similar small changes to
the report, no one disagreed with our identification of ambiguity
and how it affected unclarity regarding the legality of certain
solutions.

4 | Findings

In our analysis, we identified those different elements of the
TMR regulation that, by interacting and working together, led
to the unwanted changes in the technology landscape. These
elements and their interdependencies are depicted as the reg-
ulatory ambiguity mechanism. First, we describe the intended
outcome of the TMR reform at the industry level (Section 4.1)
in terms of the intended technology landscape under the new
TMR. We then describe the main parts of the regulatory ambi-
guity mechanism (Section 4.2): Here, we first present the reg-
ulator's comprehension of technology and regulation, as well
as elements in the imprecise regulation text that indicate the
regulator's comprehension (Section 4.2.1). This imprecise for-
mulation of the TMR gave rise to multiple interpretations of the
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TMR described in Section 4.2.2. We then present three types of
stakeholders’ decisions regarding the adoption or rejection of
technological solutions (Section 4.2.3). After having outlined the
main parts of the regulatory ambiguity mechanism, we present
the intended, but also the unwanted impact the TMR reform
had in terms of technology landscape changes, where certain
technological solutions appeared that were seen as problematic
(Section 4.3). We summarise our findings in Section 4.4.

4.1 | The Intended Outcome of the TMR Reform
4.1.1 | Old TMR and Technology Landscape

The old Finnish TMR mandated that all taxis employ a certi-
fied, explicitly defined taximeter, prohibiting the use of any
other technological solution type to determine the ride fare. The
EUMID (Directive 2014/32/EU, Annex I1X) defines the certified
taximeter as:

A device that works together with a signal generator
to make a measuring instrument. The device
measures duration, calculates distance on the basis
of a signal delivered by the distance signal generator.
Additionally, it calculates and displays the fare to be
paid for a trip on the basis of the calculated distance
and/or the measured duration of the trip.

Thus, certified taximeters are devices for fare determination
based on time and distance measurements. Under the old
Finnish TMR, every taxi had to be equipped with a certified taxi-
meter (T1). Certified taximeters have already long been digital
devices in Finland. Other technological solutions were also em-
ployed in the context of taxi hailing : Ride-hailing apps Uber and
Taxify, which provided a platform, including an app, for hailing
rides and determining their fares (T5), operated in Finland from
2014 to 2017. Additionally, some taxi dispatch organisations of-
fered ride-hailing apps that provided fare estimates without de-
termining the final fare (T7) or neither determined the fare nor
provided an estimate of it (T8). In these cases, the fare was deter-
mined by the certified taximeter during the ride.

4.1.2 | Intended Outcome: Transformation
of Technology Landscape Under the New TMR

Compared internationally, the Finnish taxi industry was rel-
atively stringently regulated. A broad legal reform, induced
through the proposal of the Transport Services Act in 2016,
more generally sought to allow for renewal of passenger and
cargo traffic by utilizing digitalization and by enabling new,
market-driven and innovative service concepts by developing
the regulation (HE161/2016 vp, p. 1). Numerous changes were
proposed to existing regulations of the taxi industry, includ-
ing that of the old TMR, which was regulated in the Finnish
Vehicles Act. The Ministry, the body responsible for regula-
tion, justified the proposed TMR reform by advocating in the
recital of the Transport Services Act for changes that would

foster (the adoption of) technological innovation in the taxi
industry:

To stimulate technological innovation, we
propose to move from the requirement to use a
certified taximeter to a more technology neutral
regulation and We propose two changes to the
Vehicles Act (1090/2002), with the first of which
we seek technology neutrality when measuring
the trip for determining the fare. [ ] For example,
the measurement accuracy of a GPS-based
measurement might even be more exact than that
of a certified taximeter. The new Transport Services
Act shall be written technology neutral so that it
does not prevent the adoption of new technological
innovations. (HE161/2016 vp, p. 171).

Furthermore, the regulator highlighted in the Transport
Services Act’s recital that the old TMR, which mandates the use
of a certified taximeter for fare determination in all taxi services,
impedes the evolution of fixed-priced ride offerings.

The regulation [of the taxi industry] has even been
taken so far that also in such cars there has to be a
certified taximeter, in which the fare of the service
never is based on a measurement of distance or
time. This capital investment of several thousand
[euros] into a certified taximeter also prevents the
development of all kinds of fixed-priced services.
(HE161/2016 vp, p. 76).

Various stakeholders of the taxi industry thought that the TMR
reform was undertaken to legalise the operation of Uber-type
organisations.

The new TMR became effective on July 1, 2018. It stated:

If the fare of the journey is based on measuring
the distance or time, a vehicle used for transport
requiring a licence shall have a taximeter', or some
other device or system with which a corresponding
level of measurement accuracy and standard of data
protection can be achieved shall be used to determine
the fare.

From July 1, 2018, the new TMR expanded fare determina-
tion options beyond certified taximeters to include alternative
devices or systems that performed the same time and distance
measurements. This created an indirect link between these al-
ternative solutions and the EUMID regulation, as both were de-
fined by their fare determination functionality.

The regulation exempted so-called fixed-priced rides from these
requirements since their fares were not determined by time and
distance measurements. Thus, any device/system could be used
for determining the fixed price. Additionally, the Transport
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Certified taximeter |

lllegal

Any other technological solution
that determines ride fare based on
measurement of time and distance

Uber-type solutions

FIGURE
be under the new TMR.

Services Act (Part I11, Chapter 1, 3 §) introduced a new pricing
regulation:

A person providing a taxi service, as well as a provider
of a dispatching service, has to inform the passenger
about the full fare of the ride including taxes or,
if an exact fare cannot be given in advance, about
the justification for determining the fare including
taxes before the beginning of the taxi ride or the
confirmation of ordering the ride.

Figure 5 depicts the regulator’s intent in changing the old TMR
in terms of the possibility to use various technological solutions
for pricing rides based on time and distance measurements.
The regulator wanted to permit solutions other than a certified
taximeter, provided they had a corresponding measurement
accuracy and standard of data protection. Conversely, solutions
lacking these characteristics of a certified taximeter were not
deemed acceptable.

4.2 | Regulatory Ambiguity Mechanism

4.2.1 | Elements in the Regulation Text That Indicate
the Regulator’s Comprehension of Technology
and Regulation

We identified five elements in the TMR and pricing regulation
text that indicate the regulator’s comprehension of the existing
and potential future technologies and regulations. These ele-
ments gave rise to stakeholders’ multiple interpretations (see
Section 4.2.2).

Situation under the old TMR Legal

reform
Legal l/ Legal

Intended situation under the
new TMR

| Certified taximeter

Technological solutions that
determine the ride fare based on
measurement of time and distance,
with measurement accuracy /
standard of data protection
correspondig to that of certified
taximeter

Uber-type solutions

lllegal

Technological solutions that
determine the ride fare based on
measurement of time and distance,
but do not have measurement
accuracy / standard of data
protection corresponding to that
of a certified taximeter

| The legality of using certain technological solutions to determine ride fares under the old TMR, and how the regulator intended it to

4.2.1.1 | Regulator'sComprehension of Technology. Tech-
nology functionality conceptualization. While ostensibly
neutral towards regulated technologies, the TMR relied on
existing technological solutions (e.g., Uber) when conceptu-
alising which types of technological solutions that could be
used in future instead of a certified taximeter. Uber-type
solutions determine the ride fare, provide pre-ride fare infor-
mation, and enable ride-hailing. Both certified taximeters
and Uber-type solutions were deemed comparable as they
determined the ride fare. The TMR focused on this single
functionality as a key characteristic for the technological solu-
tions it regulates, leaning on the certified taximeter to spec-
ify that this fare is determined based on the measurement
of time and/or distance . Other potential functionalities, such
as pre-ride fare information or ride-hailing, were excluded
from the TMR’s conceptualization of the other devices/sys-
tems, giving rise to multiple possible interpretations.

Incommensurable comparison. The new TMR’s aim was to
include a range of different technological solutions, such as
Uber-type solutions, but not in an anything goes manner.
Another objective was to ensure these other technological
solutions could reliably measure distance and time, fostering
customer trust in ride fare determinations. The other devices/
systems, intended to encompass various new technological
solutions, were defined in the TMR by comparison to the certi-
fied taximeter, a specific existing technological solution. This
connection was established by stipulating that these other
devices and systems must possess a level of measurement
accuracy and standard of data protection corresponding to
that of a certified taximeter. Consequently, the characteris-
tics of a specific technological solution type (certified taxime-
ters) were utilised to define the other devices/systems in the

1540

Information Systems Journal, 2025

oANea1) a|qeslidde ay) Aq pauIanoB aie sajaIe YO fasn Jo sajn 1o} Areiqi] auluQ ASJIM UO (SUONIPUOD-PUE-SWLIBY WO AB|IM AeIq)auljuo//:Sany) SUoNIpUOD pue swia ] ay) 89S *[520Z/0T/ST] uo Areiqr] auluo Asjim ‘Areiqr 00T80vZd) NINO JO Aus1anun Ag G662 T ISYTTTT 0T/I0p/W0d K| Arelqiauluoy/:Sny Wwoij papeojumod ‘9 ‘SzZ0Z ‘S2GZS9ET



TMR. However, this led to struggles over the interpretation
of the TMR.

Pricing type conceptualisation. The TMR only encompassed a
limited array of options for determining the ride fare. The TMR
and pricing regulation essentially assumed two pricing types: (1)
fixed-priced rides, where customers are informed about the final
fare before the ride, and the fare is not based on the ride’s time
and distance, and (2) rides where the fare is determined based on
time and distance, with the final fare determined during or after
the ride. The TMR only required the use of some technological
solution type either a certified taximeter or another device/
system in the latter scenario. Per the new pricing regulation,
for rides without a fixed price, information on how the fare will
be determined had to be provided before the taxi ride begins or
upon ride confirmation.

However, in various apps also other pricing types also existed,
which the regulator may not have anticipated or recognised, fall-
ing outside this pricing type conceptualisation. One example was
solutions where a fare range or estimate is provided to the cus-
tomer before the ride, but the final fare is still determined during
or after the ride using some technological solution. Another ex-
ample was a solution that only allowed ride-haling without pro-
viding any fare information the ride fare was determined with
the certified taximeter in the car. As a result of the pricing con-
ceptualisation that only covered two pricing types, it remained
unclear for some technological solutions whether they would fall
under fixed-priced rides or rides where the fare is determined
based on time and distance measurements.

4.2.1.2 | Regulator'sComprehension of Regulation. Legal
interdependence. Regulations at national and international lev-
els are interdependent. The Finnish TMR is based on the Finn-
ish Measuring Device Directive, which itself is grounded in
the EUMID. This interdependence led to a contradiction
between the new TMR and the EUMID. The latter, which reg-
ulates certified taximeters, does not permit national specifica-
tions for technology performing the same measurement task
as taximeters (i.e., fare determination based on time and dis-
tance measurements). Important to notice is here that the reg-
ulator had mandated FTSA to provide detailed specifications
for other device/system. However, due to the legal interde-
pendence with the EUMID, FTSA was unable to provide such
specifications. Consequently, due to lacking guidance and spec-
ifications for other device or system, the meaning of corre-
sponding level of measurement accuracy and standard of data
protection remained unclear.

Non-IT use and IT use indistinction. The pricing regulation man-
dates that customers must be informed of the ride’s fare or the
fare determination method before the beginning of the taxi ride
or the confirmation of ordering the ride. The phrase before
the beginning of a ride applies to both street-hailed and pre-
ordered rides, while before confirmation of ordering the ride
pertains only to rides ordered using technology (e.g., phone calls
or mobile apps). However, the pricing regulation does not specif-
ically mention any technology, leaving it unclear whether these
rules apply equally to both technology-mediated ride-hailing
and street hailing, or if they apply exclusively to technology-
mediated ride-hailing situations.

4.2.2 | Stakeholders’ Comprehension Resulting in
Multiple Possible Interpretations

The wording of the TMR and the pricing regulation texts al-
lowed for several plausible interpretations concerning: (1) the
meaning of fare determination based on time and distance, (2)
the permissibility of devices other than a certified taximeter to
determine the ride fare based on time and distance, and (3) the
definition of a device’s measurement accuracy and data protec-
tion standard corresponding to those of a certified taximeter.
Furthermore, when read in conjunction with the TMR, the
new pricing regulation raised questions about (4) whether all
technological solutions enabling ride-hailing must provide fare
information.

The stakeholders’ comprehension process when interpreting
what technological solutions are or are not allowed to be used
under the new TMR was linked to the existing technology
landscape, evolving over time, and to the existing other regu-
lation landscape, specifically the EUMID and the new pricing
regulation.

We showcase all distinct interpretations that were evident in
our data regarding what kind of technological solutions would
or would not be legal under the new TMR. It is important to note
that differing interpretations started to emerge in the industry
already before the new TMR became effective. Also, some inter-
pretations evolved over time, with consensus reached on certain
aspects eventually. Figures 6 9 offer representative quotes that
illustrate the interpretational differences concerning the new
TMR and pricing regulation and provide examples of how some
stakeholders justified the provision, the adoption or rejection of
certain technological solutions.

4.2.2.1 | Interpretations for Ride Fare is Based on
Time and Distance Measurements. The TMR and pric-
ing regulation had only considered fixed-priced rides ver-
sus rides priced based on real-time measurements of time
and distance, neglecting in-between solutions like maximum
fare, fare range (which had been used by, e.g., Uber earlier),
or fare estimate. Consequently, various interpretations among
stakeholders emerged concerning what the TMR meant when
specifying that the regulation was relevant in situations where
the fare of the journey is based on measuring the distance
or time. The factors enabling these multiple interpreta-
tions were the conceptualization of technology functionality
and pricing type.

The TMR declared that a certified taximeter, or an other device/
system, is necessary if the ride fare is determined based on time
and distance measurements. There was unanimous agreement
among all stakeholders about fixed-priced rides: a taximeter or
another device is not needed when the fare is independent of the
actual time or distance travelled. An international ride-hailing
app provider stated: If the service is fixed-priced or if the fare is
directly known before the service starts, then no measurement
device is needed . (International Ride-hailing App Provider 1).

However, their interpretations varied on the necessity of an
other device/system, particularly for rides offering customers a
binding fare range, a fare estimate, or a maximum fare prior to
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[6] “Then we are quite close to [the question of] what is legal. So, the trip is now measured in real time, you at least know the
maximum fare beforehand. | don’t know if it works like this, but | have a nudge that it is like that. And in any case, it may also
be that it is not legal, so we are now waiting for the interpretation of this.” (FTSA)

Question 1: What does it mean that the ride fare is based on time and distance measurements?

Interpretation 1a: When giving the customer a
binding maximum fare, fare range, or fare

estimate before the ride, no taximeter is required
(e.q., FTSA)

[1] “If the customer is told the maximum fare of the ride
beforehand, then a taximeter is not required” (FTSA info
seminar, March 2018)

[2] “If the customer is told a binding fare range beforehand,
then a taximeter is not required” (FTSA info seminar,
April 2018)

[3] “The approach of FTSA is to comply with the vehicle law
and interpret that an optional other device or system apart
from a taximeter is possible. Certain options thus are the use
of a taximeter that corresponds to the EU measurement
directive, or the basing of the fare on something else than
measuring time and distance”

(FTSA info seminar, April 2018)

[4] “If the measurement of the trip is based on time or
distance, there must be a taximeter that corresponds to the
measurement directive in the car. If the customer is given a
fixed price before the ride, then there does not need to be a
taximeter or not necessarily any other device either.” (FTSA

newsletter, May 2018)

[5] “I don’t know it that well, but how | understood it works is
that you order [the ride], you get a fare estimate for the ride,
you pay the ride there. So, then we are very close to the
situation that it is legal. There is no real-time measurement of
the trip, you at the very least have information about the
maximum fare beforehand. | am not quite sure whether it
works like that, but that’'s what | think. And of course, it might
be that it is not legal, but we are waiting for the interpretation
of that now.” (FTSA)

Interpretation 1b: When giving the customer a
binding max. fare, fare range or fare estimate
before the ride, a taximeter or other

device/system is required (e.g., FTOF)

[7] “Uber currently provides an estimate, and then it
measures it [time/distance].” (FTOF)

[8] “In the law it says ... what was the exact textual
formulation? But it says that [the fare is] agreed before the
trip starts, it doesn’t say fare range. FTSA tried to turn it so
that such a fare range would mean [the fare] was agreed
before the trip. But it is not. In our view giving a fare-range is
not legal.” (FTOF)

[9] “In our view it is completely clear that a taximeter or other
device always has to be in a vehicle that is used for licensed
passenger transport, when the ride fare is based on
measurement of time or distance. [...] In our view, giving a
binding fare range beforehand does not free one from the
taximeter requirement.” (FTOF, in complaint filed with
Attorney General)

FIGURE | Interpretations of what it means that the ride fare is based on time and distance measurements.

the ride (Figure 6). The debate primarily focused on the pricing
models employed by international ride-hailing organisations,
in which the final ride fare could differ from the fare estimate
or fare range given to the customer before the ride. An interna-
tional ride-hailing app provider stated: Our intention is to give
the fare [beforehand]. Of course, in some situations it might be
that it is not always possible, for example if the route changes
during the trip, then we have to calculate a new fare..

Interpretation la suggested that if a customer is provided with
a fare estimate, a binding fare range, or a maximum fare, then
there would be no need for a taximeter or any other device.
This is because the maximum fare could be equated to a fixed-
priced ride where the fare could potentially decrease. The FTSA
has presented this interpretation in several presentations and
newsletters (see Figure 6, quotations 1 5), but later pointed out
in an interview that this is open for interpretation (Figure 6,
quotation 6).

Interpretation 1b posited that even in such scenarios, a taxime-
ter or other device/system would be necessary, as the final fare
still relied on real-time measurements of time and/or distance
(Figure 6, quotations 7 9).

Interpretation la dominated when the regulation took ef-
fect. However, the industry has since adopted Interpretation
1b following FTOF's complaint to the Attorney General, al-
leging that the FTSA exceeded its jurisdiction in formulating
Interpretation la.

4.2.2.2 | Interpretations for Are Other Devices/Sys-
tems Than Certified Taximeters Even Allowed?. The
guestion of whether any other device/systems apart from a
certified taximeter were permitted for fare determination was
likely at the heart of the confusion (Figure 7). While some
stakeholders argued that due to the way the TMR text was
formulated, in fact also after the TMR reform only certified
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Question 2: Are other devices/systems than certified taximeters even allowed to determine the ride
fare based on measurement of time and distance?

Interpretation 2a: No, because no
specifications (e.g,. measurement accuracy,
data protection) can be given (due to conflict

with EU Measurement Instruments Directive)
(e.g., FTSA)

[10] “And there isn’t really any official authority where one
could ask. FTSA interprets the regulation in a way that they
cannot give any parallel specifications [for the other
devices] because the measurement directive prevents this
in principle.” (MTC)

[11] “The freedom of choice [in the EU Measurement
Instruments Directive] anyway works so that it dos not
allow any kind of parallel specifications.” (FTSA
presentation slides, August 2017)

[12] “And FTSA is simply unable to start making
specifications, because if they would start to [give
specifications for other devices or systems]... What would it
result in? It would result in the EU Measurement
Instruments Directive. And then they would note that this
new law is total stupid, as it defines that there must be a
certified taximeter, or another device that is a certified
taximeter.” (FTOF)

[13] “That it [the TMR] came in the form it has been
confirmed, it has been done exceptionally stupidly,
because now no one has been willing to tell what this
corresponding device is. Because such a corresponding
device does not exist. [...] If it says taximeter or
corresponding device, then it means explicitly a device
that is certified according to the FSCA and the EU
Measurement Instruments Directive.” (A Dispatch
Organization)

the vehicle, that calculates and shows the fare of the ride to
the customer, all of this inside the vehicle. The mobile phone
that the driver who uses the Uber app uses, is neither of the
above things. It does not calculate anything, it does not show

working device that would be physically attached to the car.”

[16] “As with any kind of software, the person or
entrepreneur is responsible for how they use Excel, any
operation system or app. The taxi entrepreneur must check
himself what the current [legal] situation is.” (Taximeter App
Provider 1)

Interpretation 2b: Yes, and everyone decides for
themselves whether the technology they use is
such an other device or system (e.g., ride-
sourcing platforms, mobile apps) (e.g., International
Ride-hailing App Provider 1&2; several traditional dispatch
organizations; Taximeter App Provider 1&2)

[14] “The Uber app is not a taximeter. A taximeter is an
independently working device that is physically attached to

information to the customer, and it is not an independently

(International Ride-hailing App Provider 1)

[15] “I'll buy another phone, I'll run the taxi-meter app...a
digital taximeter app on that, so | don’t need a traditional
meter that the...big one that they have now. | can use the
app; | can feed the fare-list...the standard fare-list that all
the taxi-drivers are using. | can just feed that info into the
taxi-meter app and once | start the meter...it recognizes,
obviously, what time of the day it is and charges accordingly
like...like any other taximeter would.” (Taxi Driver 7)

[17] “Why would the regulation mention a taximeter or a
corresponding system if it wasn’t envisioned that such a
system could be utilized?” (International Ride-hailing
App Provider 1)

FIGURE | Interpretations of whether other devices/systems than certified taximeters are allowed to determine the ride fare.

taximeters were allowed to determine the ride fare based on
a measurement of time and distance, others argued that other
devices/systems were also allowed. Factors enabling these
interpretations included the legal interdependence between
the new TMR and the EUMID, and the conceptualisation
of technology functionality. This conceptualisation drew on
the functionality of fare determination based on time and dis-
tance measurements, aiming to accommodate Uber-like solu-
tions. Stakeholders were drawing from both the TMR
and the EUMID.

The Transport Services Act (27 a 8) stated: If necessary, the
FTSA should provide more detailed technical specifications
for taximeters and other devices and systems. However, due to
the legal interdependence between the TMR and the EUMID,
the FTSA could not provide more detailed specifications for the
other device/system.

Interpretation 2a posited that, due to the FTSA's inability to
specify other devices or systems, only certified taximeters were
allowed to determine ride fares based on time and distance

measurements. Consequently, the use of any other devices/
systems was actually prohibited. After some time, most govern-
ment authorities recognised this conflict with the EUMID and
endorsed this interpretation. (Figure 7, quotations 10 13).

Conversely, Interpretation 2b suggested that in the absence of
detailed specifications from the FTSA, everyone could inde-
pendently assess and decide whether their technological solu-
tion qualifies as an other device/system. Many stakeholders
leaned on the regulator’s explicit intent to permit the use of tech-
nological solutions other than the certified taximeter (Figure 7,
guotations 14 17).

4.2.2.3 | Interpretations for What Does a Corre-
sponding Level Mean?. The TMR’s stipulation that other
devices or systems must possess a level of measurement accu-
racy and standard of data protection corresponding to that
of a certified taximeter sparked questions about the meaning
of corresponding, leading to varied interpretations (Figure 8).
The factors enabling these interpretations included the incom-
mensurable comparison coupled with the absence of guidance
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[28] “We have learned that this ‘other device or system’ poses a significant challenge for taxi entrepreneurs, as there is
currently no authority in Finland to definitively confirm if this [a specific solution] is a corresponding device.” (FTA)

Question 3: What does “corresponding” level of measurement accuracy and standard of data
protection mean?

Interpretation 3a: “Corresponding” means
identical. Thus, only devices/systems that have

been CE-certified by a notified body are allowed
(e.g., FTSAin May 2018, FTOF in Sept 2018; Certified
Taximeter Manufacturer 1; several traditional dispatch
organizations)

[18] “At the moment we have such a law that if the
measurement of time and distance is the basis for pricing,
then a taximeter that fulfills the measurement directive has to
be used.” (FCCA)

[19] “If it says a taximeter or other device, then it means
specifically a device as defined by FSCA and the EU
Measurement Instruments Directive.”

(Dispatch Organization 7)

[20] “Well, | was very happy with the [regulation] text,
because other device means that one must proof that is has
been [certified] in the same way, so with a notified body. [...]”
(Certified Taximeter Producer 1)

[21] “At least in our opinion the effective regulation is
completely clear, that the certified taximeter is the only device
that fulfills that criteria, that one measures time and distance.
It happens to be the certified taximeter. The other way is to
always give a fixed price beforehand, then a taximeter is not
required.” (FTOF)

[22] “Directive 2004/22/EC [EUMID] permits the adoption of
new technology, but mandates a CE-mark, signifying that
identical standards must be met, and this must be verified by
a notified body. This directive does not allow for national
deviations, barring alterations to environmental border-values
to accommodate Finnish conditions.”

(Certified Taximeter Manufacturer 1)

Interpretation 3b: “Corresponding” does not imply
identicality. Thus, also other devices and systems
are allowed to determine ride fare based on

measurement of time and distance (e.g., International
Ride-hailing App Provider 1 & 2, Certified Taximeter
Manufacturer 2, Taximeter App Provider 1 & 2; several
traditional dispatch organizations):

[23] “In my understanding, at least based on what also was
expressed by the Ministry in some statement they had
published, their goal, or the goal of the Transport Services Act
in general was to enable the market entry of those new
payment types, new types of ride hailing. So, | am in the
understanding that they specifically want to allow such
mobile-based devices [...]". (International Ride-hailing App
Provider 1)

[24] “[We evaluated our app to be] legal based on the
currently effective, unclear “other similar device” text [in the
new TMR].” (Taximeter App Provider 2)

[25] “It says “corresponding level’. [...] So, we interpret it in
such a way that, in principle, such a soft-meter —if it is
sufficiently accurate — then why would it not fulfill [the law].”
(Dispatch Organization 6)

[26] “When the regulation changed so that the approval [from
a Notified Body] is not required, then we dared to bring a —in
a sense — unfinished version to the market, so we did not
have to get the official [certification] approval first.” (Certified
Taximeter Manufacturer 2)

[27] “The EUMID defines what a taximeter is. But because
the Finnish taximeter regulation says taximeter or
corresponding. And it is the goal of the Finnish regulation... it
doesn’'t make any sense, how should | say it, to make a
regulation that makes use of allowing for digitalization, with
the goal of resulting in new services, if it then de facto does
not allow new services. So, in that sense, in my opinion there
is nothing unclear about it.” (International Ride Hailing App
Provider 1)

FIGURE | Interpretations of whata corresponding level of measurement accuracy and standard of data protection means.

and specifications for other devices and systems due to legal
interdependence with the EUMID. The issue of correspond-
ing was intrinsically tied to the question of whether any other
device/system would be permitted at all. Stakeholders were
once again referencing existing regulations (EUMID, TMR)
and established technological solutions (e.g., certified taxime-
ter) when interpreting the use of what technological solutions
the new TMR actually permitted.

Interpretation 3a posited that a corresponding device/sys-
tem must possess identical properties as those outlined in the
EUMID for certified taximeters (e.g., maximum permissible er-
rors for time elapsed is —0.1% and for distance travelled —0.2%;
indestructible memory; etc.). The EUMID regulation is stringent
to the extent that, for instance, GPS-based distance measure-
ment cannot receive approval for use in a certified taximeter.

Thus, in this interpretation, only a taximeter that has received
CE-certification from a notified body (i.e., a certified taximeter)
would be permitted to determine the fare based on time and dis-
tance measurements (Figure 8, quotations 18 22).

Conversely, Interpretation 3b construed corresponding not
as possessing identical properties outlined in the EUMID
for conventional taximeters (see Figure 8, quotations 23 27).
Consequently, other devices/systems, such as Uber-type ride-
hailing apps, GPS-based taximeter apps, and non-CE-certified
taximeters, were permitted to determine fares based on time
and distance measurements.

Due to the FTSA's inability to provide distinct specifications for
other devices or systems (Figure 8, quotation 28), including the
required measurement accuracy and data protection standards,
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Question 4: Are all technologies that allow ride ordering required to give fare information to the
customer?

Interpretation 4a: A technology that allows
hailing a ride does not have to give fare
information to the customer (e.g., several dispatch
organizations who provided ride-hailing apps without price
information):

[29] “The law provides the possibility to inform the customer
about the basics of how the fare is determined before the
start of the taxi ride. The customer gets the fare information
before the start of the ride from the window of the car and
from the driver.” (A dispatch organization in a newspaper
interview)

[30] “The taxi driver always has to tell about the fare of the
ride before the customer enters the taxi.” (Dispatch
Organization 3)

Interpretation 4b: The customer must receive the
fixed price or a clear fare calculation method
prior to ride order confirmation (e.g., FCCA)

[31] “It is not up to the provider to decide whether they
provide the fare of the ride or not.” (FCCA in a newspaper
article addressing ride-hailing apps that do not give any price
information beforehand)

[32] “According to [a person] from the Competition and
Consumer Authority, these organizations interpret the
regulation wrongly. When a taxi is ordered via an app, the
fare or justification of the fare must be given before the
confirmation of the ride order”. (Newspaper article
addressing ride-hailing apps that do not give any price
information beforehand)

FIGURE | Interpretations of whether all technologies that allow ride ordering are required to give fare information to the customer.

the onus of assessing whether a technological solution corre-
sponded to a certified taximeter fell on the users of such solu-
tions. This opened the door for potential misuse, enabling
the deployment of technological solutions that could deceive
customers.

4.2.2.4 | Interpretations for Are all Technologies That
Allow Ride Ordering Required to Give Fare Information
to the Customer?. A question that sparked various inter-
pretations (Figure 9) emerged about half a year after the new
TMR had become effective: must all ride-hailing technologi-
cal solutions provide upfront fare information to customers?
This ambiguity stemmed from the pricing regulation’s failure
to distinguish between non-1T and IT use, not distinguishing
between traditional street-hailing and technology-mediated
ride-hailing. The regulation simply stated that the fare, or its
determination methods, must be provided before the taxi ride
begins or the ride order is confirmed.

This question became particularly relevant given an existing
Finnish taxi app that only facilitated ride-hailing without fare
information (fixed price, fare estimate, or maximum fare), in-
stead requiring the use of a certified taximeter to determine
fares during rides. Two competing interpretations emerged:

Interpretation 4a held that customers need only be informed about
pricing before entering a taxi, regardless of whether the ride was
street-hailed or app-ordered (Figure 9, quotations 29 30).

In turn, the FCCA (Interpretation 4b) distinguished between
two methods: before the beginning of the ride applied to street-
hailing, while before the ride order is confirmed pertained
to technology-mediated bookings (e.g., phone or mobile app)
(Figure 9, quotations 31 32). However, this interpretation still
left unclear whether ride-hailing apps needed to provide fare in-
formation to the customer before order confirmation.

4.2.3 | Stakeholders’ Decisions to Adopt or Reject
Technological Solutions

With the new TMR, the regulator intended to allow for other
devices or system to be used instead of a certified taximeter.
However, there was some disagreement among the main stake-
holders in the industry, such as technology providers, dispatch
organisations, and individual drivers in their interpretations
of what kind of other devices or systems the TMR really al-
lowed to be used, if any. In addition, some technological solu-
tions were out of the regulation’s scope and thus not subject to
the multiple possible interpretations. While some established
dispatch organisations acquired or improved their existing
ride-hailing apps (ride fare was determined with a certified
taximeter) already earlier, the technology landscape started to
change more drastically from July 2018 onwards. Some of the
technological solutions used under the new TMR had already
been used under the old TMR, while other solutions were new
and used in the Finnish taxi industry only after the new TMR
became effective. The position of the stakeholders in the in-
dustry was reflected in the way they interpreted and acted
on those interpretations when deciding on the use of specific
technological solutions.

We next summarise three stakeholder decisions regarding the
adoption or rejection of technological solutions under the
influence of their comprehension that resulted in the trans-
formed technology landscape under the new TMR. It is import-
ant to note that the eight technological solution types (T1-T8)
that make up the technology landscape under the focus!! of this
study are abstracted away from the detailed functional level of
different solutions, for example, apps used by different dispatch
organisations or international ride-hailing organisations. Our
abstraction is based on those aspects of the other device/sys-
tem (i.e., fare determination based on time and distance mea-
surements; giving some fare information, e.g., fare range, fixed
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price; ride-hailing) and those regulations (i.e., TMR; pricing reg-
ulation) that the stakeholder interpretations revolved around.
While for some types only one specific app or device was used
on the market that represented the solution type in question
(e.g., for T2), for other solution types numerous different apps or
devices represented that solution type category (e.g., T5, T6, T7).

Decision 1: Playing it safe: using (presumably) non-
debatable solutions.

Many stakeholders continued or started to use solutions that
were safe choices, that is, solutions that (presumably) were
not subject to the potential for multiple possible interpretations.
This included solutions that had already been used on the mar-
ket before the TMR reform.

The certified taximeter (T1) continued to be the most widely
used technological solution after the new TMR became effec-
tive. Those dispatch organisations, taxi entrepreneurs, and driv-
ers who had already been operating in the industry before the
new TMR became effective had all used a certified taximeter
already, and it was easy to continue to do so, being sure that this
was legal.

Several Finnish dispatch organisations also started to use ride-
hailing apps that gave a fixed price before the ride (T6), that is, the
ride fare was not determined based on a real-time measurement
of time and/or distance. For example, Dispatch Organisation 5
took into use such an app: We have as partners such drivers
who do not have a certified taximeter, to whom we then send
fixed-priced ride orders, but we also have such drivers who have
a certified taximeter and who then can measure the ride fare.
There was an agreement among all stakeholders in the indus-
try that this solution was legal, since the fare of the ride did not
change even though the pre-estimated time or distance used for
determining the fixed price for some reason changed (in con-
trast to T5, see below).

Ride-hailing apps that gave a fare estimate before the ride but did
not determine the fare of the ride (T7) had already been in use
under the old TMR and continued to be used under the new
TMR by several dispatch organisations. As this solution type did
not determine the ride fare, it was not an other device/system
and thus the different interpretations regarding Questions 1 3
did not concern it. As in this solution type some fare information
was given before ordering the ride, interpretations regarding
Question 4 were alsoirrelevant.

An app that allowed ride-hailing without giving any fare infor-
mation up-front, the ride fare being determined with a certified
taximeter (T8) had been used by many Finnish dispatch organ-
isations already since 2015. Not giving any fare information
in contrast to T7 made T8 subject to the potential different
interpretations regarding Question 4 and caused some unclar-
ity about whether the solution was legal or not under the new
TMR. The interpretation that T8 might potentially be illegal,
however, did not emerge until half a year after the new TMR
became effective, and many dispatch organisations continued
to use the app under the assumption that it of course was legal
to do so.

Decision 2: Taking advantage of the opened possibilities
to use other devices/systems.

The new TMR, as well as the discussion that followed on how
the TMR should be interpreted, opened the possibility for using
other devices/systems, that is, solutions that (a) were something
else than a certified taximeter but determined the ride fare based
on measurement of time and distance; and (b) had not been legal
to use in the industry under the old TMR. Numerous stakehold-
ers took advantage of the possibility to interpret that such other
devices/systems are indeed allowed (Interpretation 2b), and
that the devices/systems they used indeed had a corresponding

level of measurement accuracy (Interpretation 3b). Four techno-
logical solution types were taken into use as such other devices/
systems after the new TMR became effective.

Several ride-hailing platform providers that offered their custom-
ers an app that allows hailing the ride, gives a fare estimate before
the ride and determines the final ride fare (T5) (re-)entered the
Finnish taxi market. Uber re-entered the market in July 2018.
Uber announced the ride fare to the customer in form of a fare
range until November 2019. Starting from November 11, 2019, it
provided a fare estimate. However, the final ride fare could nev-
ertheless be higher (or lower) than the upfront given fare range
or estimate. In a statement regarding an intended change of the
TMR in 2018, Uber pointed out that their app is not a taximeter,
but that it anyway allows an exact and accurate measurement
of time and distance (Uber statement on a regulation proposal).
Taxify (later renamed Bolt) operated between October 2018 and
January 2020 in Finland and provided customers with a fixed
price for the ride. However, as with Uber, the final fare could be
higher if the ride took longer than the estimation of time and
distance that the beforehand given fare was based on. Yango
the localised brand name for the Russian Yandex.taxi entered
the Finnish market in November 2018. On their website they
stated that Fares shown are estimates. The actual fare depends
on time and traffic conditions. In general, these international
ride-hailing app providers argued their solution to be legal (see
Figure 7, quotation 17; Figure 8, quotations 23 and 27), and also
drivers using such apps saw using these apps as legal. For T5,
in addition to Interpretation 2b and 3b, also Interpretation la
(i.e., that giving a fare range or maximum fare can be seen as a
fixed-priced ride) allowed for an interpretation that T5 is legal.
While many drivers that were new to the industry started to use
one or more of these international ride-hailing apps to receive
ride orders, also some drivers who had worked and continued
to work with a traditional Finnish dispatch organisation used
these international ride-hailing apps as additional sources for
ride orders and thus income.

One certified taximeter producer brought, once the new TMR
became effective, to the market an uncertified taximeter that is
fixed installed in the car but for which the EUMID-type certifi-
cation process was still ongoing (T2). Before the TMR reform, a
taximeter that had not yet been type-certified could not have
been sold, but one certified taximeter provider saw the new
TMR as an opportunity to do so (see Figure 8, Interpretation 3b,
quotation 26). This model has been sold on the market for almost
1.5years in an uncertified state, until being type-certified in
December 2019. It was taken into use by several non-traditional
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dispatch organisations as well as individual drivers whose rides
were not dispatched by a dispatch organisation. Although T2
presumably had a measurement accuracy exactly like a certified
taximeter has [Question 3], it was not yet certified [Question 2].
Therefore, some stakeholders, such as another certified taxime-
ter producer, argued that this uncertified taximeter would be
illegal (see Figure 8, Interpretation 3a, quotation 20).

Some taxi drivers, mostly those who were new to the profession
and did not yet have a certified taximeter, started to use a taxi-
meter app that determined the ride fare based on a GPS-based
measurement of the distance and measurement of time without
allowing ride-hailing or paying for a ride (T4). Such apps could
be downloaded to the driver’s phone from app stores. For ex-
ample, Taxi Driver 5, who had been driving for both Uber and
Taxify, decided to also start using a taximeter app (see Figure 7,
Interpretation 2b, quotation 15) in order to be able to pick up
customers from the street and not have to pay a commission fee
to the international ride-hailing app providers in future.

More importantly, the possibility of interpreting the regulation
in different ways led to the use of such technological solutions
that were seen as highly problematic by the regulator and by
many other stakeholders of the taxi industry, as they were per-
ceived as too unreliable for fare determination and opening the
possibility to cheat the customers.

Some taxi drivers took into use an uncertified physical taximeter
that is not fixed installed in the car (T3). This technological solu-
tion type was used by some of the independent drivers who did
not belong to any dispatch organisations and who mainly took
on customers from taxi stands or when being hailed down on
the street. Such taximeters could be bought online, for example,
from Alibaba and eBay for about $70. As they were not fixed-
installed in the car by someone licenced to install the taximeter
in the car to ensure its measurement accuracy and reliability,
concerns arose that this technological solution could be used to
cheat customers.

Decision 3: Avoiding risk by non-use.

While many stakeholders used technological solutions that were
subject to multiple possible interpretations, we also found exam-
ples where a stakeholder refrained from using a specific solu-
tion due to the unclarity whether that solution was indeed legal
or not.

For example, Dispatch Organisation 3 had developed a soft-
meter , that is, a solution that used GPS to measure the distance
and then determined the ride fare based on this (i.e., T4). The dis-
patch organisation had tested the soft-meter and concluded that
its measurement is just as accurate as that of a traditional taxi-
meter, but due to the uncertainty in the light of Interpretations
2a and 3a did not dare to take it into use instead of the certified
taximeter for rides where the fare was determined based on a
real-time measurement of the distance: But the interpretation
of the (taximeter) law is such that not even the ministry has yet
decided, whether a soft-meter can be used as such. It's a ques-
tion of legal interpretation. [ ] The TMR of course prevents us
from taking it into use yet. Let’s say it like this: there is a risk
that if we start using the soft-meter, if then someone decides

that it is not compliant with the regulation so we don't [take
the soft-meter into use] until it is sure that a soft-meter can be
used just as a traditional taximeter . (Dispatch Organisation 3)
Similarly, Dispatch Organisation 6 interpreted that a soft-meter
in principle would be legal under the new TMR (see Figure 8,
Interpretation 3b, quotation 25), but due to the unclarity did not
take it into use right away: But of course we still wait whether a
clearer guideline emerges .

We want to emphasise that the elements in the regulation text
that indicate the regulator’s comprehension of technology
and regulation, as well as the stakeholders’ comprehension
resulting in multiple interpretations, are intimately linked to
the new TMR, to the technology landscape, and to the reg-
ulation landscape, as pointed out in the context of the mul-
tiple interpretations above (Section 4.2.2). The stakeholders’
decisions to adopt or reject some technological solution under
the influence of their comprehension are impacted by, but also
impacting the technology landscape: for example, if a stake-
holder takes into use a new solution that had not been used
in the industry earlier, this means changes in the technology
landscape. Similarly, when one stakeholder uses some new
solution, it may impact other stakeholders’ comprehension
and interpretations about whether it is legal or not to use such
a solution. Figure 10 illustrates how the different parts of the
mechanism are connected and interact.

4.3 | The Unwanted Impact on Industry-Level
Digital Transformation: The Technology Landscape
Under the New TMR

After the new TMR became effective, the aforementioned (see
Section 4.2.3) eight technological solution types were being
used in the Finnish taxi industry, for some of which there
was unclarity whether they were legal or not. In Figure 11,
we summarise how the multiple possible interpretations
(Section 4.2.2) and stakeholders’ decisions about the use of
technological solutions under the influence of different inter-
pretations (Section 4.2.3) resulted in the technology landscape
under the new TMR.

Many intended outcomes of the broad legal reform were realised,
such as opening up the market for different solutions, and the (re-)
emergence of Uber-type solutions in the industry. Indeed, several
new types of technological solutions were used by dispatch organi-
sations and individual drivers. The number of apps for hailing taxi
rides significantly increased, and several dispatch organisations
started to offer fixed-priced rides through apps (T6). International
ride-hailing organisations Uber and Taxify re-entered the market,
and Russia-based Yango entered the Finnish market (T5). Due to
the Transport Services Act, dispatch organisations were going to
be in direct competition with each other. As new entrepreneurs
were expected to enter the market who were not tied to any dis-
patch organisation and offered rides only through street-hailing,
the dispatch organisations started to invest more heavily in their
ride-hailing apps already before the new TMR became effective.
Some of these apps allowed ride-hailing, giving a fare estimate
without determining the final fare (T7). Ride-hailing apps were
seen as a key to tying a customer to the specific dispatch organi-
sation and a channel for customer retention. Existing apps were
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REGULATORY AMBIGUITY MECHANISM
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FIGURE | Empirical manifestation of the regulatory ambiguity mechanism.

improved already before the new TMR became effective. There
were several examples where dispatch organisations in very dif-
ferent geographical areas started to collaborate by using the same
ride-hailing app. There were several campaigns in which dispatch
organisations offered discounts if the customer ordered a ride via
the app again, to get more customers tied to the dispatch organ-
isation. The Transport Services Act also allowed new taxi drivers
to enter the market with lower investment, although the certified
taximeter (T1) continued to be used widely.

However, in addition to those outcomes that the regulator had
intended to achieve, there were also unintended outcomes that
were not wanted.

First, it was seen as highly problematic that the new TMR did
not allow clear determination for all technological solutions
whether they are legal or illegal. The regulator had intended
a clear distinction between legal and illegal technological
solutions under the new TMR. However, due to the different
possibilities to interpret the new TMR, there was (1) unclarity
for several technological solution types whether their use was
legal orillegal including Uber-type solutions that the regula-
tor had intended to be clearly legal under the new TMR and

(2) practically no technological solutions could be argued to
be clearly illegal. Figure 12 illustrates this intended versus the
realised and unwanted situation under the new TMR from
the regulator’s perspective.

Second, some of the specific changes in the technology landscape
under the new TMR were seen as problematic. As described ear-
lier, under the new TMR several solutions that had been used
already under the old TMR and continued to be used (T8), that
newly emerged (T2, T3, T4) or that re-entered (T5) the market,
were in the TMR’s scope but were neither clearly legal nor clearly
illegal due to being subject to multiple possible interpretations.
While the use of some of these solutions was not necessarily
seen as problematic by the regulator, such as Uber-type solu-
tions (T5), stakeholders took advantage of the unclear situation
that opened possibilities to use also such technological solutions
that clearly had not been intended by the regulator to be legal,
such as some fake certified taximeter (T3).

Figure 13 illustrates the technology landscape under the old
TMR and under the new TMR, including an illustration of the
problematic situation that under the new TMR it was not clear
for all solution types whether they were legal or illegal.
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FIGURE | Multiple possible stakeholder interpretations and stakeholders’ decisions impacting the technology landscape.

Initiation of a new TMR reform. The strongest evidence that the
TMR reform had led to an unwanted outcome in terms of un-
wanted technology landscape changes was the initiation of a
new TMR reform in 2021, in essence to correct the TMR.

Due to the unforeseen negative impact that the broad legal
reform had on the taxi industry, the Ministry asked the FTA,
the FCCA, and the FTSA to conduct an impact assessment of
the legal reform specifically for the taxi industry. These three
agencies, in the beginning of 2020, reported a decreased level
of trust of customers in taxi services, customer’s concerns of
stepping into a random taxi on the street because of fear of
being cheated, an increase of the price level as opposed to the
initially expected decrease, a potential increase in grey econ-
omy, and use of such technological solutions that were deemed
problematic by the regulator. Due to these outcomes and the
new TMR’s impreciseness, the Ministry proposed yet again
changes to the TMR in October 2020. One reason given for the
new TMR reform was the ambiguity in the TMR: The meaning
of other device or system in the momentum has remained
unclear to those operating in the taxi industry, and it seems
justified to remove this unclarity by reviewing the regulation.
(HE 176/2020).

The TMR was changed once again and became effective in
September 2021. This revised and still currently (spring 2025)
effective the TMR distinguishes clearly between two func-
tionalities of digital technology to define what technological
solutions are legal: in all taxi rides where the fare is determined
based on a time and/or distance measurements, a certified taxi-
meter must be used. In fixed-priced rides where the fare is given
to the customer before the ride begins, some device/system
must be used to store certain types of information about the ride,
and this information must be provided to the government upon
request to decrease the grey economy.

4.4 | Summary of Findings: Regulatory Ambiguity
Mechanism Explaining the Unwanted Outcome
of the TMR Reform

Our study represents a case of regulatory ambiguity arising
from imprecise and conflicting regulation. By studying a broad
legal reform that introduced changes to the TMR and pricing
regulation, and by trying to understand the resultant unwanted
changes in the technology landscape, we model the regulatory
ambiguity mechanism (see Figure 14).
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