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With the steady increase in connectivity and the development of new dynamic, interconnected, and distributed
technologies, management teams are seeing opportunities to digitally transform organizational processes.
Following a case of Internet of Things (IoT) implementation, the aim of this paper is to explore the trans-
formational potential of IoT and the mechanisms and processes that support or constrain IoT-enabled digital
transformation in practice. Through a qualitative case study of an IoT implementation project over a period of

two years, we show that IoT can create an opportunity for digital transformation by fundamentally changing
organizational and individual perception of work identity and work practices. Furthermore, we show that suc-
cessful IoT adoption requires proactive leadership that identifies and accounts for both technological capabilities
and different stakeholder perspectives. To make use of IoT’s capabilities and simultaneously mitigate the risk of
privacy infringements one must leverage the role of the observer and the observed.

1. Introduction

Digital technology has significantly impacted multiple aspects of
organizational life [1]. For instance, it has transformed work practices
[2,3], enhanced value creation [4,5], fostered collaboration in platform
ecosystems [6], spurred innovation [7], and enabled the development of
new digital business strategy [8]. Over time, workplace technology has
evolved from enterprise mainframes and desktop systems to mobile and
cloud-based solutions, embedded devices, and big data analytics [8].
These digital artifacts are characterized by their dynamic, inter-
connected, and distributed nature [9]. Today, they are often referred to
by the acronym SMACIT technology (social, mobile, analytics, cloud,
and Internet of Things (IoT) [10], designed to be flexible, adaptable,
scalable, and modifiable, robust, and secure, enabling organizations to
adopt and develop agile strategies continuously [11,12].

SMACIT technologies have been identified as key enablers of digital
transformation (DT), a process in which digital technology disruptions
traditional practices, prompting organizations to adjust their value
creation strategies while managing structural changes and organiza-
tional challenges [13]. Research within this field has explored the
competitive performance gains of big data [14], the coexistence of
workers and workplace Artificial Intelligence (AI) [15], the use of
blockchain and IoT technology for business process management [16],
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and the impact on enterprise green innovation [17].

One of the most highly acclaimed SMACIT technologies is the IoT, a
network of connected devices embedded with sensors and actuators to
seamlessly collect, transmit, and analyze context-aware data [18,19].
The number of connected IoT devices is expected to nearly double in the
coming years, from 15.1 billion today to 29.4 billion in 2030 [20], with a
projected market value growth from $662.21 billion in 2023 to
$3352.97 billion by 2030 [21]. IoT has been recognized as trans-
formative force across virtually all industries [18,22], including trans-
portation [23], health care [24], energy [25], manufacturing [26], and
tourism [27]. The vast potential of IoT lies foremost in its ability to
remotely monitor, control, automate, and optimize both products and
processes, as well as in its capacity to uncover patterns and gauge trends
based on the analysis of collected data [28-31].

Recently there has been much interest in IoT and its potential for
enabling digital transformation. However, there is a dearth of empirical
research exploring the organizational implications of IoT-adoption, the
mechanisms and activities that lead to change in practice [1,32], and the
effects on different stakeholders and organizational culture [19,33,34].
As organizations strive to make sense of and capitalize on the trans-
formational potential of new technology, many still struggle to move
beyond initial conceptualizations of what technology can do to form a
deeper understanding of what digital transformation entails: where will
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change occur, what is the nature of the change, and how does change
come about? Indeed, when it comes to transformational technology in
general, and IoT in particular, there is a need for more empirical studies
that focus on the actors, actions, and technological capabilities that
drive change [11,19,32,35-37].

In this paper, we follow an IoT-implementation project over two
years, studying both technological development and the organizational
transformation it enabled and asking the question, “What is the trans-
formational potential of IoT and how is IoT-enabled DT supported or
constrained in practice?” We thereby answer the call to “bring clarity to
the conceptual complexity and ambiguity that makes it difficult to make
sense of the true opportunities created by IoT technologies™ ([32] p.
574) and contribute to the discussion on DT as a process by providing
empirically grounded insights into this emerging technological para-
digm. Our results show that IoT can create an opportunity for digital
transformation by fundamentally changing organizational and individ-
ual perception of work identity and work practices. Furthermore, suc-
cessful IoT adoption requires proactive leadership that identifies and
accounts for both technological capabilities and different stakeholder
perspectives. In addition, to make use of IoT’s data-driven capabilities
and at the same time mitigate the risk of privacy infringements, one
must leverage visibility through understanding the role of the observer
and the observed.

The paper proceeds as follows: First, we outline previous research
regarding DT and [oT. Next, we present our research methodology and
describe the case study. Following the qualitative approach, our results
and findings are presented as a narrative in a chronological order. We
then end with a discussion of the findings, the implications of these for
both research and practice, and concluding remarks.

2. Organizational digital transformation

Rapid technological evolution, increased connectivity, and extensive
service innovation have compelled many management teams to priori-
tize DT as a central strategic concern for their organizations [13]. The
concept of information technology (IT)-enabled organizational change
has long been a cornerstone of the information systems discipline [38,
39], with scholars demonstrating, for example, how IT can (re)-reshape
business operations [40], instigate changes in business models [41], and
foster new forms of collaboration, such as company-sponsored value
co-creation [42] and platform ecosystems [6]. Furthermore, IT has been
a catalyst for inspiring endeavors in service innovation efforts [43], and
enabled new ways of organizational strategizing [44]. Nevertheless, the
speed, scale, and scope of DT processes widely surpass previous exam-
ples of organizational IT use [13]. Consequently, DT is therefore most
aptly described as an evolution of previous conceptualizations capturing
situations where digital technology is fundamentally changing an or-
ganization’s value proposition and identity, rather than merely sup-
porting or enhancing them [45].

To study DT processes within organizations, one must closely follow
the actions and agents driving transformation and pay close attention to
the digital artifact and its affordances and constraints [46]. In essence,
one needs to understand what are the technological capabilities that
create conditions for DT, why do firms embrace DT, who is involved in
and affected by the DT process, and how does one create conditions for
DT success (see Table 1)?

What are the technological capabilities that a specific digital tech-
nology carries and that create conditions for DT? This is a starting
question for any firm looking to transform their business through tech-
nology [47]. DT is often viewed as an all-encompassing process affecting
the entire organization, potentially reshaping internal operations, value
propositions, culture, and relationships with external stakeholders [49].
Before embarking on a DT journey, it is recommended that firms create
an understanding of the digital artifacts that are expected to enable
organizational transformation [33,46]. Today’s digital artifacts are
rapidly evolving and characterized by their dynamic, interconnected,
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Table 1
Studying organizational digital transformation.
ASKING EXPLORING EXAMPLE
REFERENCES
What? What are the technological capabilities that [11,13,33,45-47]
create conditions for DT and how can they be
conceptualized?
Why? What is the motivation for DT, the perceived [13,32,36,45,47]

benefits of digital technology, and the potential
for structural change and value gain?

Who? Who are the actors and stakeholders that are
involved in and affected by DT and what is their
space for action?

How? How are organizational conditions for successful [52-58]
DT created?

[34,48-51]

and distributed nature [9]. The ever-changing nature of technology puts
added pressure on managers to identify the what, i.e., a certain tech-
nology’s defining characteristics, and match them with organizational
needs [11,12].

Unraveling the why behind firms embarking on a DT journey de-
mands insights into the firm’s strategic management and their envi-
sioned outcomes from adopting new technology [36]. The impetus for
change, whether it pertains to transforming the customer experience,
specific operational processes, or the entire business model along with
the envisioned value propositions, unveils the perceived benefits of
incorporating digital technology. A digital strategy should capture and
encompass these dimensions alongside the potential for structural
changes and financial gains [47]. Thus, delving into the why establishes
DT as a socio-cultural process comprising both technology and strategy.

Investigating who is involved in DT entails identifying diverse actors
and stakeholders, both internal and external, and the space within which
they operate [48,51]. Previous conceptualizations of agency posit that
agency is distributed within structures created by the actors [59], sug-
gesting that collecting inputs from various actors generates momentum
that can enable and constrain action. A focus on the who thus brings a
focus on transformational actions and demonstrates how DT affects
different stakeholders, and vice versa, how stakeholders help shape the
DT process.

Understanding how firms establish conditions for successful DT en-
compasses a deeper examination of how DT is enacted in practice, both
on a strategic level and from the perspective of individual actors and
group actors. Research has indicated that leveraging new technology is
essential, but insufficient for becoming a digital organization; fostering
cultural characteristics that encourage openness, learning, collabora-
tion, and flexibility is equally critical [52-54]. The establishment of a
data-driven culture has been described as one of the foremost challenges
in achieving organizational DT [60] and one of the potential key barriers
to digital effectiveness [61], making it a significant concern for DT
leaders [62,63]. Cultivating this digital mindset [64] involves
embracing opportunities afforded by new and emerging technology and
shedding preconceived notions about the technology’s capabilities
(Tansithi & Lakhani, 2014; [56]). Previous research shows that DT re-
quires effective digital leadership with decision-making authority and
characteristics that drive transformation success, such as a manager
having an eye for structure and an understanding of data-driven value
creation while simultaneously promoting agility and openness [52,57,
58].

By identifying “technology and actor as the two aggregate di-
mensions of digital transformation” ([33], p. 233), and tracing the
what, why, who, and how of DT, we can empirically study human
engagement with technology and uncover the actors, actions, and
technological capabilities driving transformation [11,19,32].

2.1. Transformational technology

In today’s rapidly evolving digital landscape, the essence of



U.H. Westergren et al.

successful organizational adaptation lies in embracing emerging digital
technologies. Social media, mobile applications, big data analytics, Al,
cloud computing, and IoT are all examples of digital technologies that
represent a dynamic and interconnected ecosystem with the potential
for profound digital disruption [1,10-12]. Despite the recognition
among managers that digital transformation is essential for organiza-
tional survival and growth, many struggle to fully prepare for a digital
future. This challenge stems from a lack of understanding regarding the
capabilities of specific digital technologies and an insufficient grasp of
the transformative potential of these technologies across different
businesses and industries [61,65,66]. This knowledge gap presents an
opportunity for in-depth research into specific digital technologies and
the DT process [11].

Among these transformative technologies, IoT is a pivotal force
capable of reshaping business processes and value propositions [18,67,
68]. IoT leverages the connection of cyber-physical systems to the
Internet, enabling the collection of context-aware data autonomously
and on a massive scale, surpassing human processing capabilities [30,
31,69,70]. Previous research has shown how IoT has been a driver for
the creation of smart services based on real-time data collection [71];
enabled healthcare innovation by smart systems monitoring and
tracking patients’ health [72]; and improved energy efficiency through
smart grids, hence reducing environmental impact of the energy use
[25]. IoT has also improved transportation by embedded sensors-based
systems that enable route optimization, alert drivers of available parking
spots, optimize the use of street lights, report accidents and road
anomalies, and manage traffic flows [73]. These have been critical in the
creation of smart cities and smart public services, for example by
increasing contextual awareness and enabling data-driven value crea-
tion [74,75]. As such, IoT is relevant for all sectors and industries and is
projected to have a significant and positive impact on all levels of so-
ciety. Current use of the word “smart” in conjunction with almost any-
thing, almost always implies the presence of IoT (e.g., smart homes,
smart cars, smart health, smart manufacturing, smart farming).

Although there is extensive research on the positive impact of IoT, it
is crucial to acknowledge the studies that discuss potential risks asso-
ciated with its adoption. Brous et al. [76] emphasize the risk of sensor
failure or inconsistencies, which can lead to poor data quality, reduced
trust in the system, and harm an organization’s reputation. Thus, the
authors emphasize the importance of considering technology adoption
and its potential social impact. Furthermore, the adoption of IoT in-
troduces various security and privacy concerns due to increased con-
nectivity, making organizations vulnerable to data leakage and hacker
attacks [77]. IoT data markets, crucial for many smart services, face
significant challenges concerning data anonymization and secure
computation [78]. In addition, IoT’s ability to generate data that reveals
previously invisible organizational patterns and processes can lead to
increased monitoring and control, that may escalate and increase the
risk of unethical use of data. For example, it has been shown that
increased behavioral visibility of workers may prompt other actions,
such as acts of avoidance or of resistance [79-81]. The increasing
adoption of IoT technology should, therefore, also include a growing
awareness of ethical concerns [82] as well as security and privacy as-
pects [83].

In summary, IoT implementation is expected to significantly impact
both the public and private sectors [32,68,77]. Despite IoT’s recurring
mention as a crucial enabler of DT, the existing literature reveals a
significant gap in empirical research. There is a great deal of research on
IoT’s potential advantages, as well as a few studies highlighting poten-
tial risks with IoT adoption. Nevertheless, there is a notable absence of
empirical research that delves into the transformational capabilities of
specific technologies [61,66], analyzes the mechanisms and processes
that support and constrain IoT-enabled DT in practice [32], and captures
how different stakeholders react to, and interact with, IoT in a work-
place setting [37,60,84].
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3. Method

This case study uses a qualitative, process-oriented approach [85] to
examine the mechanisms and processes that enable or constrain
IoT-driven change in practice. Process studies emphasize understanding
organizational phenomena as they unfold over time and allow us to
study the actions and reactions of stakeholders participating in a DT
project. Rather than focusing on outcome or end states, process research
is more concerned with the how and why questions — how events evolve
and why certain patterns emerge. Thus, this approach enabled us to
explore the reasons behind the emergence, development, growth, and
conclusion of important events and patterns within the project. More-
over, the temporal nature of our study was essential for understanding
these dynamics and identifying the key stakeholders at different stages
in the process [86].

3.1. The digital transformation project — “Roomie”

The study was conducted in a northern Swedish municipality with
approximately 130,000 residents. Driven by a “digital-first” initiative,
the local government embarked on a digital transformation journey in
2018, touching all facets of municipal life — from connected elderly care
to smart facility maintenance. Our study’s focal point was a project
aimed at digitally transforming the custodial management of public
buildings through an IoT solution. The municipal buildings, including
schools, nursing homes, health centers, and culture and recreation fa-
cilities, amount to a total of 1 million square meters of space that needs
to be cleaned on a regular basis. The system, “Roomie,” its associated
mobile application, and the LoRa network on which it operated were
built and set up by a third-party developer (henceforth called SysDev).
The municipality would own the system and its resultant data, whereas
SysDev would retain the intellectual property rights of the software. This
arrangement ensured municipal control over the generated data, while
also permitting SysDev to refine the software further and potentially
market it elsewhere. The pilot for Roomie was rolled out and tested in a
municipality townhouse, a building with approximately 500 different
rooms, housing around 1100 employees. In the pilot project, 30 of those
rooms were equipped with sensors and connected to the Roomie system.

Roomie, in its initial installment, was powered by 50 sensors that
continuously relayed the statuses of the rooms they monitored. Strate-
gically placed in offices, meeting rooms, corridors, and restrooms, the
sensors tracked room entries and exits, air quality, and occupancy. By
collecting data on room usage, the sensors could determine cleaning
needs. Cleaners could view the sensor data in real-time through a
graphical user interface, which listed rooms by their maintenance needs
from most urgent (marked with a red circle) to least urgent (marked with
a green circle). This dynamic list was continuously updated as sensors
detected room activities throughout the day. The goal was to prompt
cleaners based on real-time needs, departing from their traditional
schedule-based tasks. Initially, this data was accessible via a website on
a tablet attached to cleaning carts. As the project advanced, it evolved
into a downloadable mobile application compatible with tablets and
personal smartphones. Our study followed the Roomie project and its
stakeholders for two years, during which the IoT solution was devel-
oped, implemented, tested, and evaluated in several cycles.

3.2. Data collection

We used two methods to collect our data for this study: interviews
and observations. The semi-structured interviews [87] integrated
pre-determined key questions and the flexibility to dive into emerging
topics during the discussions. The questions centered on digital trans-
formations what, why, who, and how of digital transformation. Spe-
cifically, we aimed to delve into the actors, actions, and technology,
emphasizing the stakeholders’ expectations, experience, and reactions
to the Roomie system. The interviews were conducted individually, each
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lasting 45 to 50 min on average. We carried out a total of 18 interviews.
All interviews took place at the participants’ workplace, were
audio-recorded and subsequently transcribed. Participants were ano-
nymized and identified solely by their respective roles to maintain
confidentiality. We informed participants about this anonymization
process to encourage candid responses, emphasizing the voluntary na-
ture of their participation in our study.

Besides the interview, the second author spearheaded the data
collection and spent significant time on-site observing the IoT system
directly and participating in stakeholder meetings. In addition to the
formal interview, several informal, non-recorded conversations were
conducted during observations. These casual interactions further
enriched our understanding of stakeholders’ viewpoints and perceptions
and provided supplementary data [88]. In Table 2, we list the number of
interviews performed, the stage of the project, and the average interview
time.

3.3. Data analysis

Fig. 1 depicts the chronological progression of the project, high-
lighting key events. The timeline is organized into columns, each rep-
resenting a six-month period. These columns are further divided into
quarterlies from top to bottom, illustrating the project’s progression
from commencement to conclusion.

Adopting a grounded theory approach [89], our data underwent an
iterative four-stage analysis. First, all transcribed interviews underwent
initial coding. A total of 132 unique codes emerged from this process.
Alongside each code, a time stamp connected it to a specific project
phase (see Fig. 1), and we associated each with the role of the in-
terviewees. For instance, codes such as “big data” and “agile work” were
singular in occurrence, whereas “changing work” and “uncertainty”
frequently surfaced.

Second, we ordered the 132 initial codes by their frequency of
appearance, fostering focused coding. Through this, we discerned pat-
terns of co-occurring codes. For example, the code “stress” that was
recorded 14 times often appeared with “increased workload” and
“negative impact.” Consequently, these were regarded as a property of
the “stress” code. We further nuanced our understanding by examining
the empirical data through diverse stakeholder lenses. This process
cumulated condensation of the second-order coding into 24 codes.

Third, on thorough discussion, the 24 codes coalesced into four
pivotal themes. These themes encompassed the narrative of the IoT-
enabled DT process over time, from both the organizational and the
individual worker perspectives. In particular, they highlight conceptu-
alizations of IoT, DT process mechanisms, and the potential for current
and future transformation brought about by the system implementation
(see Table 3).

Last, after identifying the emergent themes from our data, we
engaged in continuous dialogue with existing related research to further
refine and validate our findings [89]. This iterative process allowed us to
juxtapose our empirical grounded insights with extant knowledge,
facilitating a richer and more nuanced understanding. By revisiting
related research, we could discern patterns and make connections that
might not have been initially evident. This grounded our findings in the
broader academic discourse and ensured that our interpretations were
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both novel and resonant with established knowledge.
4. IoT-enabled digital transformation

In this section, we present the results of our study. Building our
narrative around the process timeline of the Roomie project, we account
for the different stakeholders’ conceptualizations of — and experiences
with — IoT in an organizational setting. Additionally, we trace the po-
tential for IoT-enabled transformation as the project progressed and the
hopes for the future, as it eventually came to an end.

4.1. Initializing the roomie project

The primary driver for the Roomie project was the project manager
(PM), who was a municipal business developer tasked with leading
municipal digitalizing efforts. With this project, the PM saw the op-
portunity to transform municipal facility management, using IoT to
optimize operations and improve both service and working conditions.
Roomie was characterized as a digital transformation project and
considered both a technical and organizational implementation that was
expected to fundamentally change the way the cleaners worked in terms
of their day-to-day activities.

[...] They [the cleaners] are completely analogue — they have a system to
report problems, but in their daily work they do not have anything. So, this
[project] is a digitalization of a previously undigitized operation. I think
that is nifty. (PM, Initiation)

SysDev, an external project partner, handled the technological
development. They created Roomie, the IoT framework to which the
sensors were connected. Additionally, they developed the application
where system information was displayed and the graphical interface for
that application. In contrast to the municipal stakeholders, SysDev saw
the project as a product development initiative, in which the economic
incentive was more heavily in focus. They planned on using the results
from the project to determine if they would move toward making this
into a commercial product. They thus had a future vision of IoT leading
to both technical and business expansion from the very start.

The new system enabled data-driven condition monitoring of rooms,
essentially supporting a shift from scheduled-based cleaning to need-
based cleaning. The basic idea was that Roomie would use sensor data
to make visible room utilization and based on that information, deter-
mine the need for cleaning. The ordinary cleaning work practice fol-
lowed a pre-determined schedule, moving around the buildings in a set
route, and cleaning areas at regular intervals, whether necessary or not.
Roomie would provide real-time information about room availability
and room condition, as well as provide estimates of how much time
would be needed to clean a certain area. This was expected to help
cleaners make informed decisions and prioritizations, save time, and
decrease stress by optimizing cleaners’ movements through buildings,
and improve the quality of the cleaning services by attending to areas
with the greatest need of maintenance first. The PM reasoned that the
introduction of IoT could raise the status of general maintenance work,
which was at the time considered as being mainly low-tech and low-
skilled labor. Furthermore, they hoped to transform the actual process
of cleaning, experimenting with sensors and parameters to achieve a

Table 2
Number of interviews with participants throughout the Roomie project.
PROJECT PHASE INTERVIEWS
Project Manager District Managers Team Leader Cleaners SysDev Total # Minutes per interview
Initiation 1 2 1 1 0 5 60
Implementation (early stage) 1 1 1 2 2 7 45
Implementation (late stage) 1 0 0 2 0 3 60
Evaluation 1 1 1 0 0 3 45
Total 4 4 3 5 2 18
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Q1

2018

- Project startup

- Forming of the initial
project group, consisting
only of managers

Q3

2018

- Implementation and live
testing of Roomie begins
- First issue reported —
with some cleaners
experiencing language
difficulties

Q1

2019

- Changes were made and
added to Roomie

- Changes lead to better
response from cleaners

Q3

2019

- Project begins to wrap
up and scale down

- Team Leader describes a
more positive outlook on
Roomie during interview

Initiation

Implementation
(early stage)

Implementation
(late stage)

Evaluation

Q2

2018

- Bringing in 3"-party
developer into project

- Bringing in cleaning
team-leader into the
project management group

Q4

2018

- Focus group displays a
lack of trust to Roomie

- PM and SysDev begin to
implement changes

- Cleaners begin receiving
further education in usage

Q2

2019

- Project and District
management describe an
increased belief in the
system’s potential

- Cleaners begin to report
more favorably in terms of
their experience of
Roomie

Q4

2019

- Managers now describe
a wish for continued
usage and expansion of
Roomie

- Team Leader is happy
with Roomie, and is not
aware of the potential

future use of the system

Fig. 1. Timeline detailing noteworthy events throughout the Roomie project.

Table 3
Themes encompassed the narrative of the [oT-enabled DT process over time from
both management and worker perspectives.

Themes TRANSFORMATION NARRATIVE

Organizational level Worker level

Conceptualizations of Improving efficiency Decreasing stress

IoT Optimization Saving time
Effectivization Improved effectiveness
Technical implementation Decision support
Organizational Changing work practices
implementation
Increased monitoring and An application to be used
control as a tool for work

Creating conditions for ~ Symbolic value of Openness toward

IoT adoption and DT technology technology
Becoming data driven Learning by doing
Creating a digital mindset Education

Potential for
transformation

Transforming
organizational identity:
Cleaning as part of the
organization, transforming
work practices and
profession status
Technical expansion
Expanding scope of
business

Transforming own
identity: Cleaning as part
of self, transforming
professional identity and
sense of self

Future vision Technical improvements
Functional
improvements

desired result.

[...] We have not made a business case saying: ‘The goal is to make this
much money’, it is pretty hard to do something like that. But [rather] first
and foremost, ‘Can we clean this way at all?’, and if we cannot clean this
way, is it a problem with the technology — do we need to measure some-
thing else? (PM, Initiation)

The PM contacted two facility management district managers (DM)
that each oversaw day-to-day operations within their own cleaning
districts. Although the DMs described themselves as not at all familiar
with DT projects, they both had an expressed interest in IoT systems and

were excited by the prospect of having a tool to manage their employees
better and monitor their work more efficiently. Both DMs had several
different cleaning crews reporting to them, but for the Roomie project, it
was decided that one specific building, the municipal townhouse, and its
group of cleaners were going to act as test site and crew. By limiting the
cleaning area and the number of persons involved, the PM would be able
to closely monitor the progress and have direct access to the thoughts
and experiences of the Roomie cleaning crew. The DMs were aware of
similar types of systems used in other settings and were overtly positive
to the project. They saw Roomie as a chance to experiment with incor-
porating technology into work practices without having to allocate
funds from their own budget. In addition, they thought it could be an
opportunity to envision future system integration into other parts of
their organization. When asked about their own expectations and hopes
for the project, the DM responsible for the Roomie cleaning crew stated
that:

“I am thinking, a bit, that this can sort of increase the status of the pro-

fession, when there is some technology being introduced and that you are
working in a different way — that it becomes a bit more interesting. So, I
hope, well... That facility maintenance becomes a bit more interesting
profession, basically.” (DM 1, Initiation)

The stakeholders whose work was the most affected by the new
technology were the cleaning crew of nine cleaners and their team
leader (TL). Coming from various backgrounds, many with very low
digital maturity, this group initially expressed some general skepticism
toward Roomie. They were not used to anyone investing time and
money in their work or being interested in their opinions. As such, they
were not fully convinced that the system was being implemented for
their benefit and questioned whether there was an ulterior motive
behind the project:

There has got to be something more to this than just ‘making our work
easier’, because I mean — we are always the last ones in everything when it
comes to... when it comes to planning and everything. So there must be
something else in the background for this [system implementation], but
what that could be I don’t know. (Cleaner 3, Initiation)
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Initially both the PM and DMs expressed that the primary goal of the
Roomie project was to use data in a way that could improve work,
reduce stress, and save time for the individual cleaners who could use
Roomie as an effective daily decision-making and prioritization tool.
However shortly after implementation, the PM began to further explore
how the collected sensor data could be used to monitor work and spot
trends, in the hopes of managing resources more efficiently:

[The cleaners say:] “We go around and clean whether it’s necessary or
not”. And that means that we have a... *laughs* presumptively inefficient
resource management. [...] A good solution would be that you could
present an overview regarding how facilities are used based on previous
cleaning, and better understand the actual need. (PM, Implementation,
early)

4.2. Creating conditions for system acceptance

As the project moved from initial conceptualizations to the imple-
mentation phase, the TL for the cleaners became more involved and
participated in meetings with the other project stakeholders. Many of
the cleaners, including the TL, did not fully grasp the potential strategic
value of the system, something that the TL attributed to them not being
invited to participate in the initial project discussions, putting them at a
disadvantage from the start. Although the TL had personal experience of
using digital applications, this was the first time that the cleaners had
ever been a part of a DT project. However, once part of the group, they
found that the project meetings often focused on the several technical
issues that arose. This made the TL feel like they neither contributed to
the discussion nor understood many of the aspects of the system:

[...] And I am like ‘T have no knowledge regarding any system, how things
work!” — so many things just go straight over my head, and I am just like;
[putting their hands over their face] ‘I do not understand anything’, ‘Why
am I even here?’. (TL, Implementation, early)

The TL’s primary function as a member of the project group was to
relay back and forth between the group meetings and the cleaning crew.
Their own perceived difficulties in meaningfully participating in the
discussions made this a challenging and stressful task. Despite the TL’s
efforts to become involved in the project and represent the opinions of
the entire cleaning crew, they felt that the cleaners’ perspective was
often overlooked. SysDev, being responsible for the technical develop-
ment of Roomie, indirectly validated the TL’s feeling of going largely
unnoticed, describing how they normally turned to the DMs to get input
and design suggestions from the worker perspective:

During the design process we have had... Kind of more from the [district]
management for the cleaners, who have had input, but I guess they
represent their group, so to speak. (SysDev Usability Expert, Imple-
mentation, early)

The cleaners’ shallow understanding of the capabilities of the
Roomie system provided a managerial challenge in terms of getting
everyone invested and interested in what IoT could do and how data-
driven work practices could transform their work. The PM tried to
overcome these challenges by further including the TL in project group
meetings and actively attending to the suggestions that were being made
(such as graphical additions and fixes) thus acknowledging the TL’s
contributions. Through these efforts, the PM managed to increase the
cleaners’ acceptance of the system, but interestingly, many cleaners still
did not see the system as an integrated part of their work identity.
Roomie affording need-based cleaning — a completely transformed way
of working — but was regarded as an add-on that took time away from
“real work.” Some questioned the green circle/red circle status function
in Roomie. They pointed out that a recently cleaned room, indicated by a
green circle next to its name in the Roomie application, could become
dirty very quickly again as people moved through buildings, changing
its status to red. This made them question their own work (“didn’t I just
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clean that area?”) and made them unsure of how to interpret system
prompts:

It [Roomie] is good for conference rooms, but it is not good for offices,
toilets, or cafeterias where there are people every day, and if you clean,
people come again after five minutes, and then there’s no difference even
though you’ve cleaned. [] Often, I am done, but then I start to question if
I've cleaned this area or not. One does not know. (Cleaner 2, Imple-
mentation, late)

Indeed, some claimed that interacting with the system increased
both their workload and stress, and that they did not have time to, for
example, perform mandated system checks while they were trying to
perform their work. Instead, they spent time on their breaks logging into
the system and backtracking their movements, checking cleaned rooms
off their lists. This way of working was in stark contrast to the PM’s
initial vision of efficient and well-planned operations based on real-time
data:

One of my colleagues told me that ‘I just do not have the time when I am in
the area where I work. It is better that we sit in the breakroom and fix it
after we are done’. They must spend their breaktime after work having to
fix this [Roomie]-app, you know? It is like homework— an extra thing
*laughs*. (Cleaner 2, Implementation, late)

Another pertinent aspect was the cleaners’ feeling that they had
performed their job long enough to be able to do it without a system
telling them where to go, which stood in direct opposition to the PM’s
vision of becoming a data-driven organization:

[...] They [management] think it is going to make it easier to clean —
[that] it is a tool to help us. But from my own perspective it is just more of
a problem for us because we are stressed, and we have less time and more
work. And we have outside [of the municipal building] work as well. [...]
It is also hard for non-native speakers that have a hard time with the
language and using a computer. (Cleaner 2, Implementation, early)

The managers indicated that they were indeed aware of issues and
could point to aspects that had been brought up. The DMs were, for
example, informed of the initial suspicion regarding the purpose of the
system and the cleaners’ thoughts that optimizing would ultimately lead
to a cutback in personnel. They repeatedly stated that this was not the
intention and instead stressed that Roomie was implemented to make
work practices more effective and efficient. We could see, however, that
while initially both the PM and DMs expressed that the primary goal of
the Roomie project was to use data in a way that could improve work for
the individual cleaners, this goal was in fact adjusted shortly after
Roomie was put into use shifting the focus to efficient resource
management.

4.3. Bridging expectations and visions for the future

As the Roomie project progressed, there was both a change in work
practices in terms of how maintenance work was being performed when
aided by the IoT technology and a change in attitude toward the Roomie
application. One noticeable mindset change was that the cleaners began
referring to Roomie more often as an “app” rather than as a system. This
new conceptualization seemed to help frame the system in a more un-
derstandable fashion. As time went on, the cleaners started to use the
system more in line with the PM’s original expectation and became more
vocal about things that they appreciated with it.

It’s a... away for us to keep track of... For us, it is, well the advantage is
that if you have a lot to do in a day you can check Roomie and see that
‘Oh, here there is actually no need to panic and run off and clean’ or the
other way around ‘This is something that I should attend to right away.’ It
is an easier way to organize work. [...] It saves time. (Cleaner 5,
Evaluation)

There were still some interaction difficulties, especially for non-
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native Swedish speakers, who sometimes had trouble understanding
written text in the Roomie application. There was also a visible shift
toward a stronger emphasis on training and explaining, compared to the
earlier way of learning by doing, which had positive effects in terms of
how the cleaners felt about the system:

I have got to say that I was probably more negative before the whole thing
started — thinking; ‘This will never work’, but then again, I am rather
negative from the get-go, so that was a given. But, no, still - I do think that
‘Yeah, it has worked out well.” (Cleaner 4, Evaluation)

From the perspective of the TL, she confirmed that the cleaners liked
the system better and that they were currently using it, despite the
project being over. When asked what she thought that the future for the
project would be, or if it would be continued, she was skeptical, stating:

I am thinking that it is not going to become anything, that it was a pilot-
thing and I do not think that the municipality will use it. It does not really
feel like it, because it would be too expensive to purchase. [...] We have
been asking if we are going to get this system, but we have not gotten an
answer. (TL, Evaluation)

The TL described one issue that they had throughout the project was
indeed the involvement of the DMs, where she felt like there were
multiple disagreements. Although the TL felt that the PM was attentive
and listened to their suggestions and critique, the involvement of the
DMs made things harder throughout:

The DM are often like that — they have a lot of opinions, but they often do
not know how it works on the front line. That is the problem — this is the
way we work — but they do not really have a clue. (TL, Evaluation)

As the project ended, the PM moved on to new digitalization projects
within the municipality. The DMs, however, wanted to continue using
Roomie and expand the system. They did not feel confident that they had
the required technological know-how to take the next step, and had
asked for a new PM to handle things moving forward:

The problem has been that we within the cleaning-service do not have the
knowledge regarding the technology and what is required to take the next
step, so what we have done is that we have applied for money for a project
manager, or someone that can be responsible for this, to take the next step
and maybe expand it further to more areas. (DM 1, Evaluation)

Drawing on the experiences of the Roomie project, the PM investi-
gated new areas where [oT could be put to use, with the ultimate goal of
enabling DT and establishing a data-driven mindset within the entire
municipality. They envisioned future trials with a similar system, but
with a focus on optimization of organizational strategy and more effi-
cient delegation of work:

Look, if were to do these optimizations in the operations where we have,
well... let us say 100 percent of the staff - maybe we should try doing this
with 85 percent of the staff instead. Or they can do something else. I mean
that is the cold truth - that if you are optimizing something you need to
actually make things more optimized, and IoT can be used to accomplish
that — as well as digitalization in general. (PM, Evaluation)

This indicated a change of direction, from the initial focus on using
real-time data to understand the conditions of rooms and discern pat-
terns of usage, to using collected data to monitor workers and optimize
work practices. Although the former was connected to improving work
conditions, the latter brought up concerns about worker privacy and
ethical use of data. When asked if they believed that any potential
monitoring aspects of this technology could lead to problems with
workers or workers’ unions the PM stated that:

Sure... Sure, anything that can be interpreted, or misinterpreted, is. So,
you must... Like with all digitalization you need to show in which way it is
a tool in your work. (PM, Implementation, late)

The Roomie project was a delimited attempt at digitally transforming
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municipal facility management, specifically the work practices of its
custodial workers, through the implementation of IoT technology. After
two years of developing, testing, and evaluating the system, it was
eventually decided that Roomie would become a permanent fixture in
the municipal cleaning services. Although the cleaners’ attitude toward
the system eventually became more positive, the risk of cutbacks seemed
to be an issue that remained in the back of their minds. Even those who
did like the system, when asked what they thought the purpose of
Roomie was, stated, albeit in a joking manner, that:

Cleaner 4: Well, I do not really know... employing less people? *Laughs*
I'm not sure. Cleaner 5: Yeah, exactly, we will lose our jobs. *Laughs*
(Cleaners 4 and 5, Evaluation)

5. Discussion

In this section, we delve deeper into the lessons learned from
empirically studying an IoT-enabled digital transformation project over
time and discuss the implications of our findings in relation to our
research question: What is the transformational potential of IoT and how
is IoT-enabled DT supported or constrained in practice?

5.1. The transformational potential of IoT

IoT is considered a key transformative technology that will have a
large impact on organizations, fundamentally transforming their value
proposition and identity [32,45,67]. Previous research has pointed out
that there is a dearth of empirical research exploring the organizational
implications of IoT adoption and the effects on different stakeholders
and organizational culture [1,19,32-34], providing motivation for our
study which followed an IoT-enabled DT project and its stakeholders
over two years.

The Roomie project embodied a municipal desire to digitalize op-
erations and implement a data-driven mindset. As seen in the trans-
formation narrative surrounding the project, the IoT system was
attributed with significant symbolic and practical value. Focusing on the
system’s capability to collect, transmit, and analyze context-aware, real-
time data painted a positive picture of the expected and envisioned
value brought on by IoT adoption. Roomie was not only expected to
improve efficiency and effectiveness through increased monitoring and
control, but it would also optimize work, transform organizational
identity, and, on a symbolic level, augment the cleaning profession’s
status. For the individual worker, IoT was presented as a tool that would
save time, decrease stress, and provide decision support, and that had
potential to transform both work practices as well as one’s professional
identity and sense of self. From a municipal perspective, which was
upheld by the managers, there was a very good grasp of “what” capa-
bilities IoT had and “why” DT efforts should be initiated. However,
during our study, we saw that this transformation narrative was not
easily established within the cleaner group, who foremost saw Roomie
as an “application on a tablet.” They expressed that the system had a
relatively low impact on their daily “hands-on” work of cleaning
municipal buildings.

The gap between management expectations and operational realities
can be seen as an example of IoT-introduced goal heterogeneity [32].
IoT systems are naturally heterogenous, involving and connecting
multiple objects, environments, and people [69], and as such they
produce heterogenous data that can inform multiple, co-existing, and
sometimes conflicting goals [32]. Data from the same IoT system can
simultaneously be used for a variety of purposes that requires stake-
holders to prioritize between different potential system outcomes [32].
The Roomie project shows that the disconnect between the management
and the worker perspective led to vastly different conceptualizations of
IoT’s transformational potential and that the use of IoT had the potential
to augment those differences further. This study thereby highlights the
importance of acknowledging the existence of — and achieving a balance
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between - incongruent expectations or competing conceptualizations.
This becomes especially important in a hierarchical environment where
power is not equally distributed among the different stakeholders and
where the goal prioritization dialogue might primarily occur on a
managerial level.

Previous research has shown that although DT is critical to continued
organizational survival and growth, firms need help to fully capture
value from new technology [1]. It has been suggested that this failure to
digitally thrive stems from an insufficient understanding of the capa-
bilities of specific digital technologies and their potential to enable
transformation [61,65,66]. Based on the results of our study we posit
that to understand the transformational potential of IoT and its effects
on DT in practice, it is necessary, but not sufficient, to recognize the
affordances and constraints of the digital artifact and the organizational
motivation for change. Our study shows that the transformational po-
tential of IoT was well understood on a managerial level, resulting in
them being able to express an established “what” and “why.” However,
although the transformation narrative was a fair conceptualization of
IoT’s capabilities, it needed to translate into practice and match the
experience of all stakeholders. Failure to do so hampered the DT process
and made achieving fundamental change difficult. We thus extend DT
research by demonstrating the importance of identifying and accounting
for the actors and stakeholders involved in and affected by DT, their
conceptualizations of technology, and their space for action. The
transformational potential of IoT ultimately does not lie in its capabil-
ities but in stakeholder acceptance.

5.2. Creating conditions for change

The objective of an organizational DT project is to create funda-
mental change. A crucial aspect of any DT process would be creating
conditions that enable said change. Previous research has shown that
digital leadership [52,57,58] that fosters a culture of openness, learning,
collaboration, and flexibility is crucial to achieving organizational
acceptance of new technology and creating new value [52-54]. Vice
versa, the failure to establish a data-driven mindset is posited as a sig-
nificant barrier to achieving digital effectiveness [61].

One of the most significant challenges in the Roomie project was
establishing a digital mindset among all stakeholders, not only on the
management level. The cleaners, who were most directly affected by the
system implementation, had trouble understanding what the system
could do and how it should be used. In addition, they also questioned the
other stakeholders’ motives and knowledge, especially the district
managers. The cleaning crew perceived themselves as workers with a
fixed mission and could neither appreciate the need to become data-
driven nor acknowledge that Roomie could fundamentally change the
nature of their work. Their rather dismissive attitude initially affected
their willingness to transform their work practices. It also affected the
team leader who had one foot in both camps, being part of the cleaning
crew but also a member of the project group. The TL was instrumental in
conveying the thoughts and experiences of the cleaners to the project
manager, making the PM alter their approach.

Realizing that the cleaners’ lack of enthusiasm could in part be
attributed to their strong identity as analogue workers, the Roomie PM
actively worked to turn things around and create conditions that sup-
ported instead of constrained DT. The PM managed to exhibit leadership
characteristics that eventually inspired exploration and promoted a
growth mindset, through attentive listening, an open and inclusive
attitude, and constant system development based on the team leader’s
feedback. This increased the willingness to learn, trust, participate, and
communicate, which are all considered important cultural values that
promote digital transformation [52,56]. Hence, cultivating a digital
mindset involves identifying and embracing the transformational po-
tential of technology and shedding preconceived notions about the
technology’s capabilities (Iansithi & Lakhani, 2014; [56]). Toward the
end of the project, not only had their work processes transformed, but
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the cleaners’ perception of the system had also changed and become
more positive as a result of an improved understanding of how it worked
and could be applied in a way that was beneficial not only for managers
but also for themselves.

The insights from the Roomie project show that IoT-enabled DT can
be supported and constrained by stakeholder actions. The PM and DMs
initially thought that the addition of IoT to the cleaners’ analog work
context would automatically augment the status of their profession and
transform their professional identity. They expected the cleaners to be
curious and excited to explore the system once it was installed. They
counted on learning-by-doing as the primary way of adopting the system
and gaining an understanding of its capability. The result was in effect
the opposite, in part due to the cleaners’ difficulties in conceptualizing
the IoT technology and its transformational potential, and in part due to
the managers underestimating the pride that many cleaners took in their
established work practices. Once they understood that it would take
active leadership to create conditions that supported change, the PM
encouraged learning through education, spending more time on show-
casing the system and its functionality. In this way, the PM managed to
help the others in reconceptualizing technology and establishing a dig-
ital mindset. The Roomie project was in time deemed a success, despite
initial pitfalls.

5.3. IoT-enabled digital transformation

The transformational potential of IoT is mainly attributed to its
ability to afford the establishment of a data-driven mindset, through the
collection and analysis of real-time contextual data [31]. IoT systems
enable organizations to use data from their own environment to look for
patterns, identify behaviors, and aid decision-making, with or without
human intervention. As such, they make it possible for organizations to
transform both work identity and work practices [32]. In contrast to
other digital technology, IoT, with its seamless collection of
context-aware data, is a cyber-physical system in which humans
simultaneously can be a part of the system and a user of it. We argue that
this system opaqueness, meaning it is partially invisible to humans, can
lead to a shallow understanding of what the system is and can do, which
increases the risk of unethical use of data and escalating monitoring and
control.

Considering a hypothetical organizational administrative system, the
employer would generally provide the necessary software and hardware
access. In such a context, it is implicitly (and often explicitly) understood
that the organization will be able to monitor the user with respect to
their use of company software and hardware. This kind of monitoring is
seemingly transparent because it is understood and sometimes even
agreed on in writing among users. In comparison, the monitoring
capability of IoT is not as clearly identifiable by the users acting within
it. In fact, moving through a building, a cleaner would also generate
sensor data, for example triggering presence sensors, thus becoming a
data point of the system while at the same time using the system data to
plan their work. As the DT project progressed, the managers gradually
began to see the potential for further optimizing work practices and
routines by extending the analysis of both the generated sensor data and
the Roomie application usage. They believed that the insights they could
gain from such analysis would enhance business strategies and help
them transform further. However, it would also make the monitoring
and analysis of specific users possible. This capability to use system data
to provide extended analysis of not only room usage, but also workers’
behavior, was not understood by the cleaners, who believed that the
monitoring potential of the technology was limited to conveying the
status of the rooms that they would see in the Roomie application.

Bernstein [80] argues that the advantages of increased transparency,
such as the capacity to monitor, learn, and control, afforded by tech-
nology that uses data to render the invisible visible, may become risks
when the perspective is changed from the observer to the observed. We
could see that IoT’s data collection and analysis capabilities, although
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believed to increase transparency, in practice afforded partial invisi-
bility. As a result, the cleaners were simultaneously assuming the role of
the observers and placed in the role of the observed. This provides an
interesting perspective on IoT-enabled DT and offers an explanation for
the paradoxical behavior of the users, in being vocal about disliking the
concept of managerial micro-management (resisting being the observed
reaction), while becoming increasingly positive toward the Roomie
application that, in essence, allowed for more micro-managing (but
which appeared to them as allowing them to be the observer). It would
also explain the paradox of managers stating explicitly that monitoring
was not the intention of the system (taking the perspective of becoming
the observed), while simultaneously gravitating toward solutions that
included increased monitoring (seeing the value in doing the observing).
Thus, if organizations only assume the role of the observer, IoT systems
can become instruments of surveillance, potentially infringing on pri-
vacy and personal freedom. To mitigate risk, one might expect efforts to
increase the transparency of the system itself, considering the perspec-
tive of the observed. However, the very act of becoming aware of one’s
role as being the observed often prompts other action, for example not
using the system as intended or creating workarounds to avoid system
use [79-81].

Based on our study we can conclude that IoT-enabled DT is a com-
plex phenomenon, in part because of the very capabilities of IoT that
afford both goal heterogeneity and partial visibility, as well as blur the
lines between being the user of a system and being a part of the system
itself. It would seem then, that to achieve DT through IoT use, managers
must not only leverage the role of the observer and the observed, but
also account for the system opaqueness of IoT. On a practical level, this
means clarifying usage intentions and ensuring that ethical standards
are in place so that IoT use strengthens both the organization and its
employees. Furthermore, while IoT data can be used to inform decision
making on all organizational levels, this requires developing a digital
mindset [64] and fostering user acceptance while at the same time
balancing management control and the potential for increased worker
autonomy. IoT-enabled DT thus places a lot of responsibility on man-
agers to not only have a clear vision and the technology to support it, but
to exercise digital leadership that builds a culture of engagement.

6. Conclusions and suggestions for future research

In this paper, we set out to answer the research question: What is the
transformational potential of IoT and how is IoT-enabled DT supported
or constrained in practice? Through a qualitative case study, we have
performed an in-depth exploration of an ongoing DT process with [oT as
the enabling technology and offer the following insights for both re-
searchers and managers.

First, our results show that IoT has the potential to fundamentally
change organizational and individual perceptions of work identity and
work practices, which creates an opportunity for DT. We extend DT
research by demonstrating the importance of identifying and accounting
for the actors and stakeholders that are involved in and affected by DT,
their conceptualizations of technology, and their space for action. The
transformational potential of IoT ultimately does not lie in its capabil-
ities, but in stakeholder acceptance, especially considering that IoT ca-
pabilities may augment heterogeneous goals. From a management
perspective, this insight can serve as a guide for managers seeking to
make use of [oT and prompt them to prioritize bridging the knowledge
gap and foster acceptance through involvement, in addition to making
sure that the new technology is aligned with both organizational and
personal objectives.

Second, creating conditions for change entails facilitating organiza-
tional acceptance of technology. Technology alone does not create
fundamental change; organizational culture must also transform. Our
study showed that proactive leadership made a difference in promoting
a data-driven mindset and helping reconceptualize both technology and
work. Navigating the complexity of DT within an organization requires
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managers to underscore the significance of digital leadership, effective
communication, and stakeholder engagement.

Third, IoT affords partial visibility that can lead to a shallow un-
derstanding of what the system is and can do. To make use of data-
driven capabilities and at the same time mitigate the risk of privacy
infringements, one must leverage the role of the observer and the
observed. By clarifying usage intentions and ensuring ethical standards
are in place, managers can help steer [oT use from potentially intrusive
to empowering for both the organization and its employees.

Answering the call to “bring clarity to the conceptual complexity and
ambiguity that makes it difficult to make sense of the true opportunities
created by IoT technologies” ([32], p. 574), we explored the what,
when, who, and how of DT, allowing us to identify the transformational
potential of IoT and offer insights into IoT-enabled DT. Furthermore, by
providing stakeholder perspectives from different organizational levels
and highlighting the connection between IoT capabilities and goal het-
erogeneity we have explored the socio-cultural conditions that influence
DT success or failure and contributed to research on how to create
conditions for DT in practice. As we have shown, our research also has
practical implications for managers seeking to use IoT to transform their
organizations, by pointing to the importance of 1) paying attention to
both technological capabilities and identifying the actors and stake-
holders that are involved in, and affected by, DT, 2) actively leading the
change process, as well as 3) managing ethical aspects connected to IoT
use.

Focusing on a single case study of a DT project in a specific context
limits our study. We thus see a need for more studies that consider the
organizational perspective of digital transformation, exploring how
change is enacted and re-enacted over time in different contexts, at
various organizational levels and within different stakeholder groups.
Although this research was mainly focused on internal organizational
stakeholders, future research could target distributed and interorgani-
zational use of IoT and the possibilities that a collaborative data-driven
mindset generates. The use and potential re-use of data raises interesting
questions of, for example, data ownership, value creation, and user
control that could be further explored. In addition, because the IoT is
expected to continue to grow exponentially, generating massive
amounts of data and increasing behavioral visibility, it would be inter-
esting to delve deeper into the ethical aspects of IoT implementation and
use, exploring whether the experienced difference in perspective of
being the observer or being the observed is something that will become
even more pronounced as the IoT takes off or if humans will be condi-
tioned to constant monitoring. What happens when technology becomes
ubiquitous, and use is not a choice, at least not on an individual level?
These are questions that future studies should further explore.

CRediT authorship contribution statement

Ulrika H. Westergren: Writing — review & editing, Writing — orig-
inal draft, Supervision, Project administration, Methodology, Formal
analysis, Conceptualization. Viktor Mahler: Writing — original draft,
Methodology, Investigation, Formal analysis, Conceptualization. Taline
Jadaan: Writing — review & editing, Writing — original draft, Method-
ology, Formal analysis, Conceptualization.

References

[1] M. Fitzgerald, N. Kruschwitz, D. Bonnet, M. Welch, Embracing digital technology: a
new strategic imperative, MIT Sloan Manag. Rev. 55 (2) (2014) 1.

[2] J. Aroles, N. Mitev, F.X. de Vaujany, Mapping themes in the study of new work
practices, New Technol., Work and Empl. 34 (3) (2019) 285-299.

[3] N. Carroll, K. Conboy, Normalising the “new normal”: changing tech-driven work
practices under pandemic time pressure, Int. J. Inf. Manage. 55 (2020) 102186.

[4] N. Melville, K. Kraemer, V. Gurbaxani, Information technology and organizational
performance: an integrative model of IT business value, MIS Quarterly (2004)
283-322.

[5] M. Pagani, Digital business strategy and value creation: framing the dynamic cycle
of control points, MIS Quarterly (2013) 617-632.


http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0001
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0001
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0002
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0002
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0003
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0003
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0004
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0004
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0004
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0005
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0005

UH.

[6]

71

[8]

[9

[}

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]
[24]
[25]
[26]

[27]

[28]
[29]
[30]

[31]

[32]

[33]
[34]

[35]

[36]

[37]

[38]

Westergren et al.

A. Tiwana, B. Konsynski, A.A. Bush, Platform evolution: coevolution of platform
architecture, governance, and environmental dynamics, Inf. Syst. Res. 21 (4)
(2010) 675-687.

S. Nambisan, K. Lyytinen, A. Majchrzak, M. Song, Digital Innovation Management:
reinventing innovation management research in a digital world, MIS quarterly 41
(1) (2017).

A. Bharadwaj, O.A. El Sawy, P.A. Pavlou, N. Venkatraman, Digital business
strategy: toward a next generation of insights, MIS Quarterly 37 (2013) 471-482.
J. Kallinikos, A. Aaltonen, A. Marton, The ambivalent ontology of digital artifacts,
MIS Quarterly (2013) 357-370.

C. Riera, J. Iijima, The role of IT and organizational capabilities on digital business
value, Pacific Asia J. Associat. Inf. Syst. 11 (2) (2019) 4.

A. Hanelt, R. Bohnsack, D. Marz, C. Antunes Marante, A systematic review of the
literature on digital transformation: insights and implications for strategy and
organizational change, J. Manag. Stud. 58 (5) (2021) 1159-1197.

Y. Yoo, R.J. Boland Jr, K. Lyytinen, A Majchrzak, Organizing for innovation in the
digitized world, Organizat. Sci. 23 (5) (2012) 1398-1408.

G. Vial, Understanding digital transformation: a review and a research agenda,

J. Strategic Inf. Syst. 28 (2) (2019) 118-144.

P. Mikalef, 1.O. Pappas, J. Krogstie, et al., Big data analytics capabilities: a
systematic literature review and research agenda, Inf. Syst. E-Bus Manag. 16
(2018) 547-578, https://doi.org/10.1007/s10257-017-0362-y.

A. Zirar, S.I. Ali, N. Islam, Worker and workplace Artificial Intelligence (AI)
coexistence: emerging themes and research agenda, Technovation 124 (2023)
102747.

W. Viriyasitavat, L. Da Xu, Z. Bi, V. Pungpapong, Blockchain and internet of things
for modern business process in digital economy—The state of the art, IEEE
Transact. Computat. Social Systems 6 (6) (2019) 1420-1432.

H. Feng, F. Wang, G. Song, L. Liu, Digital transformation on enterprise green
innovation: effect and transmission mechanism, Int. J. Environ. Res. Public Health
19 (17) (2022) 10614.

A. Baiyere, H. Salmela, T. Tapanainen, Digital transformation and the new logics of
business process management, Eur. J. Inf. Syst. 29 (3) (2020) 238-259.

G. Gudergan, P. Mugge, The gap between practice and theory of digital
transformation, in: Proceeding Hawaii International Conference of System Science,
Hawaii, 2017, pp. 1-15.

Vailshery, S.L. (2023) Number of Internet of Things (IoT) connected devices
worldwide from 2019 to 2023, with forecasts from 2022 to 2030. https://www.stat
ista.com/statistics/1183457/iot-connected-devices-worldwide/Published on July
27, 2023. Accessed on Sept.20, 2023.

Fortune Business Insights (2023) Internet of Things (IoT) Market Size, Share &
COVID-19 Impact Analysis, By Component (Platform, Solution & Services), By End-
use Industry (BFSI, Retail, Government, Healthcare, Manufacturing, Agriculture,
Sustainable Energy, Transportation, IT & Telecom, and Others), and Regional
Forecast, 2023-2030. Report ID FBI100307, https://www.fortunebusinessinsights.
com/industry-reports/internet-of-things-iot-market-100307 Accessed on
September 20, 2023.

D. Georgakopoulos, P.P. Jayaraman, Internet of things: from internet scale sensing
to smart services, Computing 98 (2016) 1041-1058.

S. Kumar, P. Tiwari, M. Zymbler, Internet of Things is a revolutionary approach for
future technology enhancement: a review, J. Big. Data 6 (1) (2019) 1-21.

Y.LN. Yuehong, Y. Zeng, X. Chen, Y. Fan, The internet of things in healthcare: an
overview, J. Ind. Inf. Integrat. 1 (2016) 3-13.

N. Hossein Motlagh, M. Mohammadrezaei, J. Hunt, B. Zakeri, Internet of Things
(IoT) and the energy sector, Energies 13 (2) (2020) 494.

H. Yang, S. Kumara, S.T. Bukkapatnam, F. Tsung, The internet of things for smart
manufacturing: a review, IISE transactions 51 (11) (2019) 1190-1216.

W. Wang, N. Kumar, J. Chen, Z. Gong, X. Kong, W. Wei, H. Gao, Realizing the
potential of the internet of things for smart tourism with 5G and AI, IEEE Netw 34
(6) (2020) 295-301.

M. Ferretti, F. Schiavone, Internet of Things and business processes redesign in
seaports. The case of Hamburg, Business Process Manag. J. (2016).

M.E. Porter, J.E. Heppelmann, How smart, connected products are transforming
companies, Harv. Bus. Rev. 93 (10) (2015) 96-114.

T. Saarikko, U.H. Westergren, T. Blomquist, The Internet of Things: are you ready
for what’s coming? Bus. Horiz. 60 (5) (2017) 667-676.

0. Vermesan, P. Friess, P. Guillemin, H. Sundmaeker, M. Eisenhauer, K. Moessner,
P. Cousin, Internet of things strategic research and innovation agenda, Internet of
Things: Converg. Technol. Smart Env. Integrat. Ecosyst. (2013) 7-152.

A. Baiyere, H. Topi, V. Venkatesh, B. Donnellan, The internet of things (IoT): a
research agenda for information systems, Communicat. Associat. Inf. Syst. (2020)
47.

S. Nadkarni, R. Priigl, Digital transformation: a review, synthesis and opportunities
for future research, Manag. Rev. Quarterly 71 (2) (2021) 233-341.

A. Sestino, M.I. Prete, L. Piper, G. Guido, Internet of Things and Big Data as
enablers for business digitalization strategies, Technovation 98 (2020) 102173.
M. Lewkowicz, R. Liron, The missing “turn to practice” in the digital
transformation of industry, Computer Supported Cooperative Work (CSCW) 28 (3)
(2019) 655-683.

T. Saarikko, U.H. Westergren, T. Blomquist, Digital transformation: five
recommendations for the digitally conscious firm, Bus. Horiz. 63 (6) (2020)
825-839.

F. Wortmann, K. Fliichter, Internet of things: technology and value added, Business
& Inf. Syst. Eng. 57 (2015) 221-224,

C. Avgerou, Information systems: what sort of science is it? Omega (Westport) 28
(5) (2000) 567-579.

10

[39]
[40]

[41]

[42]
[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]
[55]

[56]

[571

[58]

[59]

[60]

[61]

[62]

[63]

[64]
[65]

[66]

[67]
[68]

[69]

[70]

[71]

Information & Management 61 (2024) 103996

R. Hirschheim, H.K. Klein, A glorious and not-so-short history of the information
systems field, J. Associat. Inf. Syst. 13 (4) (2012) 5.

N. Venkatraman, IT-enabled business transformation: from automation to business
scope redefinition, Sloan Manage. Rev. 35 (1994), 73-73.

A. Rai, X. Tang, Research commentary—Information technology-enabled business
models: a conceptual framework and a coevolution perspective for future research,
Inf. Syst. Res. 25 (1) (2014) 1-14.

L. Chen, J.R. Marsden, Z. Zhang, Theory and analysis of company-sponsored value
co-creation, J. Manage. Inf. Syst. 29 (2) (2012) 141-172.

S.L. Vargo, P.P. Maglio, M.A. Akaka, On value and value co-creation: a service
systems and service logic perspective, European Manag. J. 26 (3) (2008) 145-152.
P. Besson, F. Rowe, Strategizing information systems-enabled organizational
transformation: a transdisciplinary review and new directions, J. Strat. Inf. Syst. 21
(2) (2012) 103-124.

L. Wessel, A. Baiyere, R. Ologeanu-Taddei, J. Cha, T. Blegind Jensen, Unpacking
the difference between digital transformation and IT-Enabled organizational
transformation, J. Associat. Inf. Syst. 22 (1) (2021).

A. Majchrzak, M.L. Markus, J. Wareham, Designing for digital transformation:
lessons for information systems research from the study of ICT and societal
challenges, MIS Quarterly 40 (2) (2016) 267-277.

T. Hess, C. Matt, A. Benlian, F. Wiesbock, Options for formulating a digital
transformation strategy, MIS Quarterly Executive 15 (2) (2016).

F. Brunetti, D.T. Matt, A. Bonfanti, A. De Longhi, G. Pedrini, G. Orzes, Digital
transformation challenges: strategies emerging from a multi-stakeholder approach,
The TQM J. 32 (4) (2020) 697-724.

L. Ivanci¢, V.B. Vuksi¢, M. Spremié¢, Mastering the digital transformation process:
business practices and lessons learned, Technol. Innovat. Manage. Rev. 9 (2)
(2019).

C. Matt, T. Hess, A. Benlian, Digital transformation strategies, Business Inf. Syst.
Eng. 57 (5) (2015) 339-343.

D.A. Skog, The Dynamics of Digital Transformation: The Role of Digital Innovation,
Ecosystems and Logics in Fundamental Organizational Change, Ume& Universitet,
2019. Doctoral dissertation.

E. Hartl, T. Hess, The Role of Cultural Values for Digital Transformation: insights
from a Delphi Study, in: Proceedings of the Twenty-Third Americas Conference on
Information Systems (AMCIS). Boston, MA, 2017, p. 10.

H. Gimpel, S. Hosseini, R.X.R. Huber, L. Probst, M. Roglinger, U. Faisst, Structuring
digital transformation: a framework of action fields and its application at ZEISS,
J. Inf. Technol. Theory Appl. 19 (2018) 31-54.

G. Kane, The technology fallacy, Res.-Technol. Manag. 62 (6) (2019) 44-49,
https://doi.org/10.1080/08956308.2019.1661079.

M. Iansiti, K.R. Lakhani, Digital ubiquity: how connections, sensors, and data are
revolutionizing business, Harv. Bus. Rev. 92 (2014) 90-99.

E. Solberg, L.E. Traavik, S.I. Wong, Digital mindsets: recognizing and leveraging
individual beliefs for digital transformation, Calif. Manage. Rev. 62 (4) (2020)
105-124.

A.M. Hansen, P. Kraemmergaard, L. Mathiassen, Rapid adaptation in digital
transformation: a participatory process for engaging IS and business leaders, MIS
Quarterly Executive 10 (4) (2011) 175-185.

P. McCarthy, D. Sammon, I. Alhassan, Digital transformation leadership
characteristics: a literature analysis, J. Decision Syst. (2021), https://doi.org/
10.1080/12460125.2021.1908934.

R. Garud, C. Hardy, S. Maguire, Institutional entrepreneurship as embedded
agency: an introduction to the special issue, Organization Studies 28 (7) (2007)
957-969.

V. Grover, S.L. Tseng, W. Pu, A theoretical perspective on organizational culture
and digitalization, Inf. Manag. 59 (4) (2022) 103639.

P. Mugge, H. Abbu, T.L. Michaelis, A. Kwiatkowski, G. Gudergan, Patterns of
digitization: a practical guide to digital transformation, Res.-Technol. Manag. 63
(2) (2020) 27-35.

C. Dremel, J. Wulf, M.M. Herterich, J.C. Waizmann, W. Brenner, How AUDI AG
established big data analytics in its digital transformation, MIS Quarterly Executive
16 (2) (2017).

K. Vey, T. Fandel-Meyer, J.S. Zipp, C. Schneider, Learning & development in times
of digital transformation: facilitating a culture of change and innovation, Int. J.
Adv. Corp. Learn. 10 (1) (2017).

T. Neeley, P. Leonardi, Developing a digital mindset, Harv. Bus. Rev. 100 (5-6)
(2022) 50-55.

D. Kiron, G.C. Kane, D. Palmer, A.N. Phillips, N. Buckley, Aligning the organization
for its digital future, MIT sloan Manag. Rev. 58 (1) (2016).

R. Morakanyane, A.A. Grace, P. O’reilly, Conceptualizing digital transformation in
business organizations: a systematic review of literature, in: BLED 0217
Proceedings, 2017, p. 21.

L. Atzori, A. lera, G. Morabito, The Internet of Things: a survey, Computer
Networks 54 (15) (2010) 2787-2805.

E. Borgia, The internet of things vision: key features, applications and open issues,
Comput. Commun. (54) (2014) 1-31.

P. Barnaghi, W. Wang, C. Henson, K. Taylor, Semantics for the Internet of Things:
early progress and back to the future, Int. J. Semant. Web. Inf. Syst 8 (1) (2012)
1-21.

1. Lee, K. Lee, The internet of things (IoT): applications, investments, and
challenges for enterprises, Bus. Horiz. 58 (4) (2015) 431-440.

Y.C. Yang, H. Ying, Y. Jin, H.K. Cheng, T.P. Liang, Special issue editorial:
information systems research in the age of smart services, J. Associat. Inf. Systems
22 (3) (2021) 10.


http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0006
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0006
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0006
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0007
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0007
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0007
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0008
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0008
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0009
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0009
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0010
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0010
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0011
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0011
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0011
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0012
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0012
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0013
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0013
https://doi.org/10.1007/s10257-017-0362-y
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0015
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0015
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0015
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0016
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0016
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0016
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0017
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0017
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0017
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0018
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0018
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0019
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0019
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0019
https://www.statista.com/statistics/1183457/iot-connected-devices-worldwide/Published
https://www.statista.com/statistics/1183457/iot-connected-devices-worldwide/Published
https://www.fortunebusinessinsights.com/industry-reports/internet-of-things-iot-market-100307
https://www.fortunebusinessinsights.com/industry-reports/internet-of-things-iot-market-100307
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0022
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0022
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0023
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0023
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0024
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0024
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0025
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0025
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0026
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0026
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0027
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0027
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0027
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0028
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0028
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0029
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0029
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0030
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0030
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0031
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0031
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0031
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0032
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0032
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0032
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0033
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0033
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0034
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0034
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0035
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0035
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0035
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0036
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0036
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0036
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0037
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0037
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0038
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0038
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0039
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0039
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0040
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0040
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0041
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0041
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0041
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0042
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0042
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0043
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0043
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0044
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0044
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0044
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0045
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0045
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0045
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0046
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0046
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0046
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0047
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0047
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0048
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0048
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0048
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0049
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0049
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0049
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0050
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0050
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0051
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0051
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0051
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0052
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0052
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0052
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0053
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0053
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0053
https://doi.org/10.1080/08956308.2019.1661079
http://refhub.elsevier.com/S0378-7206(24)00078-8/opty1fXBiWoH5
http://refhub.elsevier.com/S0378-7206(24)00078-8/opty1fXBiWoH5
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0055
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0055
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0055
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0056
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0056
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0056
https://doi.org/10.1080/12460125.2021.1908934
https://doi.org/10.1080/12460125.2021.1908934
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0058
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0058
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0058
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0059
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0059
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0060
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0060
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0060
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0061
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0061
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0061
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0062
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0062
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0062
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0063
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0063
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0064
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0064
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0065
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0065
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0065
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0066
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0066
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0067
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0067
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0068
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0068
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0068
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0069
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0069
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0070
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0070
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0070

UH.

[72]
[73]

[74]

[75]

[76]

[771

[78]

[79]
[80]

[81]

[82]

[83]

[84]

Westergren et al.

S. Selvaraj, S. Sundaravaradhan, Challenges and opportunities in IoT healthcare
systems: a systematic review, SN Appl. Sci0 2 (1) (2020) 139.

F. Zantalis, G. Koulouras, S. Karabetsos, D. Kandris, A review of machine learning
and IoT in smart transportation, Future Internet 11 (4) (2019) 94.

O. Velsberg, U.H. Westergren, K. Jonsson, Exploring smartness in public sector
innovation-creating smart public services with the Internet of Things, European J.
Inf. Syst. 29 (4) (2020) 350-368.

U. O. Velsberg, K. Jonsson, H. Westergren, T Saarikko, [oT Triggers. How
municipalities are transforming to smarter cities through IoT use Scandinavian J.
Inf. Syst. 33 (1) (2021) 2.

P. Brous, M. Janssen, P. Herder, The dual effects of the Internet of Things (IoT): a
systematic review of the benefits and risks of IoT adoption by organizations, Int. J.
Inf. Manage. 51 (2020) 101952.

S. Ahmetoglu, Z. Che Cob, N.A. Ali, A systematic review of Internet of Things
adoption in organizations: taxonomy, benefits, challenges and critical factors,
Appl. Sci. 12 (9) (2022) 4117.

G.M. Garrido, J. Sedlmeir, O. Uludag, 1.S. Alaoui, A. Luckow, F. Matthes, Revealing
the landscape of privacy-enhancing technologies in the context of data markets for
the IoT: a systematic literature review, J. Netw. Comput. Appl. 207 (2022) 103465.
M. Berner, E. Graupner, A. Maedche, The Information Panopticon in the Big Data
Era, J. Organizat. Design 3 (1) (2014) 14.

E.S. Bernstein, Making transparency transparent: the evolution of observation in
management theory, Academy of Manag. Annals 11 (1) (2017) 217-266.

P.M. Leonardi, J.W. Treem, Behavioral visibility: a new paradigm for organization
studies in the age of digitization, digitalization, and datafication, Organization
Studies 41 (12) (2020) 1601-1625.

U.H. Westergren, The Internet of Things: opportunities, Challenges, and Social
Implications of an Emerging Paradigm. Unimagined Futures-ICT Opportunities
and Challenges, Springer, Cham, 2020, pp. 84-93.

D. Goad, A.T. Collins, U. Gal, Privacy and the Internet of Things— An experiment in
discrete choice, Information & Management 58 (2) (2021) 103292.

U.H. Westergren, T. Saarikko, T. Blomquist, Initiating the Internet of Things: early
adopters’ expectations for changing business practices and implications for
working life, in: C.A. Simmers, M. Anandarajan (Eds.), The Internet of people,
Things and services: Workplace transformations, Routledge, New York, 2018,

pp. 111-131.

11

Information & Management 61 (2024) 103996

[85] A.L. Cavaye, Case study research: a multi-faceted research approach for IS, Inf.
Syst. J. 6 (3) (1996) 227-242.

A.N.N. Langley, C. Smallman, H. Tsoukas, A.H. Van de Ven, Process studies of
change in organization and management: unveiling temporality, activity, and flow,
Acad. Manag. J. 56 (1) (2013) 1-13.

J. Mason, Qualitative Researching, Sage Publications, CA, 2002.

G. Walsham, Doing interpretive research, European journal of information systems
15 (3) (2006) 320-330.

K. Charmaz, Constructing Grounded theory: A practical Guide Through Qualitative
Analysis, Sage, 2006.

[86]

[87]
[88]

[89]

Ulrika H. Westergren is a Professor at the Department of Informatics, Umea University,
Sweden. Westergren is specialized in digital transformation and her work covers topics
such as organizational digital transformation processes, emergent forms of organizing,
digital innovation, and value creation. Currently she is focusing on organizational aspects
of Internet of Things ecosystems and on digital sustainability. Westergren’s work has been
published in journals such as Business Horizons, European Journal of Information Systems,
Information and Organization, Information Systems and E-business Management Journal, and
the Information Systems Journal.

Viktor Mahler holds a PhD in Information Systems from Umed University, Sweden. His
research focuses on digital transformation through the use of IoT-technology. Studies
include both qualitative and quantitative aspects on how organizations deal with IoT
implementation and the resulting change in practices. Mahler’s work has been presented
at conferences such as IFIP IoT and HICSS.

Taline Jadaan is an adjunct Associate Professor at the Department of Informatics, Ume&
University, Sweden. She holds a PhD in Information Systems from the University of
Gothenburg. Her overall research competence lies in digitization and organizational
transformation, focusing on how digital innovation is affected by digital competence and
organizational capabilities. Above all, Jadaan focuses her research on investigating how 1)
individuals and groups within and outside organizational boundaries use digital tech-
nology to innovate, 2) organizations build digital platforms for collaboration, and 3) or-
ganizations develop digital strategy work.


http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0071
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0071
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0072
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0072
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0073
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0073
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0073
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0074
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0074
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0074
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0088
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0088
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0088
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0075
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0075
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0075
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0076
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0076
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0076
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0077
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0077
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0078
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0078
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0079
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0079
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0079
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0080
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0080
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0080
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0081
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0081
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0082
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0082
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0082
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0082
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0082
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0083
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0083
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0084
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0084
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0084
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0085
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0086
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0086
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0087
http://refhub.elsevier.com/S0378-7206(24)00078-8/sbref0087

	Enabling digital transformation: Organizational implementation of the internet of things
	1 Introduction
	2 Organizational digital transformation
	2.1 Transformational technology

	3 Method
	3.1 The digital transformation project – “Roomie”
	3.2 Data collection
	3.3 Data analysis

	4 IoT-enabled digital transformation
	4.1 Initializing the roomie project
	4.2 Creating conditions for system acceptance
	4.3 Bridging expectations and visions for the future

	5 Discussion
	5.1 The transformational potential of IoT
	5.2 Creating conditions for change
	5.3 IoT-enabled digital transformation

	6 Conclusions and suggestions for future research
	CRediT authorship contribution statement
	References


