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Abstract

Small and medium-sized enterprises (SMEs) in
Sweden’s Northern expanse, Norrland, operate in
remote locations and challenging conditions. Al has
been adopted by many organizations, providing a
valuable addition to the digital toolkit. However,
SME:s lack resources and capacity compared to larger
organizations. the Al systems adopted are often
limited and can leave them vulnerable. A qualitative
exploratory study was undertaken with rural SMEs
and associated  stakeholders in Norrland to
understand how Al was impacting the digital divide.
The findings show that Norrland SMEs are leveraging
Al to their benefit. However, there are emerging
concerns regarding wider implications including cost
and potential nefarious uses.

Keywords: The digital divide, Al, digital inclusion,
Sweden, Norrland, SMEs

1. Introduction

Artificial intelligence (AI) has been widely
integrated into many common platforms and
technologies used by businesses in markets such as
Sweden, including business analytics, targeted online
advertisement, and increasingly generative Al
Organizations that can leverage Al initiatives are
likely to gain a competitive advantage (Ahmed et al.,
2023). Despite the benefits that Al can bring and its
prevalence in the modern economy, Al can have
negative impacts on the businesses and communities
in which they operate (Sheldrick et al., 2023). In
addition, due to the resources and capacity required to
optimize a business's deployment of Al, it is essential
to consider how businesses are positioned to harness
the full benefits of Al while being able to protect
themselves against the negative aspects.

The digital divide, the “division between people
who have access and use of digital media and those
who do not” (van Dijk, 2020 p.1), provides a valuable
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framework for evaluating the impact Al can have on
different user groups. Small and medium-sized
enterprises (SMEs) are commonly at a digital
disadvantage to their larger counterparts due to having
fewer resources and capacity (Riggins & Dewan,
2005). Location can be a factor in the digital divide,
with the rural-urban divide apart from the findings in
the initial study that coined the concept (NITA, 1995).
We have previously conducted a study in rural
Australia to understand how Al impacts the digital
divide in SMEs (Sheldrick et al., 2023). Despite
Australia being a prosperous nation, the land mass and
concentration of population in metropolitan and
coastal areas provide difficulties in providing the
necessary infrastructure to support SMEs and
responsible Al adoption adequately. Norrland Sweden
was chosen as a location to mirror our study in
Australia as there are similarities in terms of
population density and reliance on primary industries.
Notably, there are differences, such as Sweden’s
reputation of digitization across the country. These
similarities and differences offer novel insight into the
challenges faced by SMEs when integrating Al.
Consisting of the northernmost part of Sweden,
Norrland comprises 54.6% of Sweden’s land area,
while being home to 9.1 % of the population (OECD,
2017). The major industries of forestry, mining and
renewable electricity contribute significantly to the
Swedish economy for example half of Sweden’s
power is generated by the region’s hydroelectricity
facilities (OECD, 2017). Norrland inhabitants can feel
forgotten by the decision makers in Stockholm, the
capital city of Sweden, while also being
misrepresented or underrepresented in media (Hjort,
2023), contributing to an ‘us vs them’ attitude. While
Sweden regularly ranks highly in digital diffusion and
progression (DESI, 2023; OECD, 2018) there can be a
disparity = between urban and rural SMEs
(Tillvaxtverket, n.d.). Optimists posit that Al can
mitigate the digital deaverage, but there are concerns
that Al can exasperate the digital divide (Carter et al.,
2020). Currently, little is known about the impact of
Al in Norrland. Hence, we pose the following research
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question - How does Al impact the digital divide in
regional and remote SMEs in Norrland, Sweden?

An exploratory qualitative research study was
conducted to address the research question, mirroring
the approach taken with our first study. The
subsequent section provides an overview of the
relevant literature. The digital divide is also explained,
including the fourth wave proposed in our previous
work, which accounts for new ways in which Al
systems can distribute disproportionate impacts
(Sheldrick et al., 2022, 2023). We then explain our
study methodology and provide an overview of the
key findings before discussing our findings and how
they relate to the digital divide

2. Background

In this section we first cover the digital divide
literature and its relevance to SMEs, then address
spatial justice. We then examine environmental and
social responsibility around Al, finally covering the
Norrland context.

2.1. The Digital Divide

The digital divide is a branch of research that
came from a study in the United States that founded
the concept, deeming the divide between the haves and
have-nots of broadband internet (NITA, 1995). This
became known as the access divide, or the first wave
that has evolved beyond internet access to include
access to devices and the affordability of connection
and devices (Sheldrick et al., 2023). The second wave
arrived in 2001 when Hargittai suggested that access
alone did not equate to advantageous outputs but that
skills to utilize the technology needed to be considered
(Hargittai, 2001). As digital divide research continued,
a third wave - outcomes - emerged, which essentially
refers to knowing when and how to use digital
technologies. Importantly, the third wave recognized
the negative ramifications of being digitally
connected, even with access and skills. In addition to
these waves, researchers have also investigated the
digital divide in relation to the type of technology, the
user and characteristics (van Dijk, 2020).

In recent years, scholars have proposed an
extension to the digital divide with the rise of Al and
its growing integration into common products and
services throughout the developed world. Carter et al.
(2020) raise concerns of an Al divide stemming from
existing features of the digital divide, such as location.
The first wave has evolved to consider the devices

users have access to, for example mobile-only users
can be excluded from Al platforms (Lutz, 2019), while
the second wave could consider skills for being
identifying Al as well as protection (Hargittai &
Micheli, 2019; van Laar et al., 2017). Yu (2020)
suggests an algorithmic divide, while technology-
specific divides are also being researched such as
generative Al (Ball & Huang, 2023).

We proposed the concept of a fourth wave to
explicitly address the nuanced forms of disadvantage
that Al can perpetuate (Sheldrick et al., 2022, 2023).
Drawing on Al Ethics literature, the fourth wave
comprises the three constructs — awareness, agency
and amplification. Awareness of the extent of the
applications they use Al, and how Al systems can be
used to make personalized decisions about the user.
For example, an individual being placed on a police
watch list despite no direct interaction with the police
force (Asaro, 2019). Agency refers to the avenues and
availability to contest Al-made decisions, and human
willingness to interrogate automation bias. For
example, final-year grades determined by algorithm to
students in the UK without options for questioning or
explanation (Bush et al., 2020). Amplification looks
at the disadvantages that can be generated by Al
deployed at scale. For example, bias in skin cancer
detection algorithms decreases accuracy on darker
skin tones (Adamson & Smith, 2018).

2.2. Al in rural SMEs

Rather than taking a utopian or dystopian approach
to Al, our research is more pragmatic and seeks to
understand how Al impacts SMEs in a more balanced
way. Al can both benefit and disadvantage businesses;
additionally, not being able to access Al can be an
advantage or disadvantage.

As an example, our study in Australia found that
Al and advanced technologies were able to minimize
the rural/urban divide. For instance, using cloud
accounting products such as Xero or MYOB, rural
SMEs were able to streamline their bookkeeping and
work with specialists that would not have been
available in their location. Using social media
advertising, rural SMEs were able to reach new
markets and using content creation tools like Canva,
develop marketing campaigns that would have been
unfeasible to small businesses in decades past
(Sheldrick et al., 2023). However, to make the most of
these benefits, SMEs must be able to access reliable
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internet, something that can be a struggle for many in
rural Australia. Not being able to access or having the
skills to use Al means that SMEs can miss the
opportunities and benefits that it can provide in terms
of analytics, efficiency, greater productivity and
minimizing loss. Consequently, Al could worsen the
digital divide for some users (Carter et al., 2020).

There is also a risk in the application of Al to rural
SME:s that needs to be considered. Many Al systems
are designed with large businesses in mind and can be
unsuitable for SMEs (Hansen et al., 2020), and even
more so for those in rural areas. Algorithms could be
developed with data that does not represent rural
SME:s. There are also concerns about the impact of Al
on the labor market, in particular, the availability of
Al-skilled labor (Rotz et al., 2019)

2.3. Spatial justice and place-based strategies

Spatial justice looks at the role of geography in
the allocation of resources and opportunities (Soja,
2009). In the context of this paper, it applies to people
and communities in sparsely populated locations such
as Norrland and if their location and distance from
major urban areas impact their access to services.
Digitization, especially with public services, is seen as
a solution to sparsely populated regions being left
behind (Lofving et al., 2022). Interestingly, despite the
significant opportunity offered by the digitization of
rural areas, the focus is often on the digitization of
urban spaces, such as the rise of the 'smart city'
(Salemink et al., 2017).

The European Commission has suggested
digitization to ensure a more equal provision of public
services (2020). In northern Sweden, factors
influencing spatial justice, such as population density,
ageing population and distance between locals, are
seen to be opportunities to apply digital innovation.
This is being seen particularly on the municipality
front, such as Digital Vésterbotten (Lofving et al.,
2022). While there is a focus on municipalities, this is
relevant to SMEs, primarily as they work with and are
serviced by their local municipality. Furthermore, in
the ecosystem in which they exist, the digitization of
services requires users to have digital access and skills.
This familiarity with digital services may realign the
expectations of how SMEs operate within digitally
connected municipalities.

Not all locations experience the digital divide in
the same ways or desire the same results, even if they
appear similar (Ewing et al., 2015). Projects such as

Digital Visterbotten focus on including local people in
the decision making. Placed-based strategies allow for
local knowledge and stakeholders to be integrated into
the decision-making process. This gives actors self-
agency and self-efficacy, which contribute to a more
successful strategy (Lofving et al., 2022).

2.4. Environmental and social responsibility

Sweden and its Nordic neighbors have long been
at the forefront of sustainability initiatives in their
corporate social responsibility (Strand et al., 2015).
Sweden has social and environmental regulations
among some of the most comprehensive in the world
and is ranked 2nd of 166 OECD members with nearly
an 86% achievement rate towards the UN Sustainable
Development Goals (Sachs et al., 2023). There is also
pressure from surrounding stakeholders, such as
customers, for businesses to operate in a sustainable
manner (Tsvetkova et al., 2020).

The EU’s Corporate Sustainability Reporting
Directive requires large organizations to report on
their social and environmental impact (European
Commission, n.d.), including their supply chain.
Hence, an SME may not be required to report on its
impact on its own business immediately, but it is likely
to be a requirement if it is a supplier to a large
organization. Such reporting can be complex, with
digital solutions developed for compliance (CSRD
Reporting, n.d.).

2.5. The Norrland context

Norrland, Sweden's northernmost area, is a
fascinating location to explore the digital divide in
rural SMEs. The area is sparsely populated with
challenges and opportunities resulting from the arctic
climate (OECD, 2017). Despite Norrland SME’s
vulnerability to the digital divide on account of their
size and location, Sweden is a digitally advanced
nation that often ranks high on digital connectivity
ratings. Sweden is performing well with the
digitization of businesses, above EU averages, with
86.9% of SMEs with at least a basic level of digital
intensity (DESI, 2023). However, Tillvaxtverket
found that companies in rural areas can be less
digitized than those in urban areas. Consequently, the
agency has spearheaded initiatives to increase the
maturity and capability of SMEs in the area
(Tillvaxtverket, n.d.).

Low numbers in the adoption of Al and Big Data
in Norrland indicate more could be done here to
support this transition as well as educate businesses.
9.9% of enterprises reported using Al technology
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(DESI, 2023). This contrasts with the findings of our
study in rural Australia, where the use of Al in
business processes of SMEs was common (Sheldrick
etal., 2023). This is an interesting point to consider, as
in what is the ‘adoption of AI’ in modern times. Is Al
so ingrained into standard technologies that adoption
is not considered the deliberate development or usage
of a bespoke or custom system (DESI, 2023)?

An interesting situation unfolds with the
workforce in Norrland. The working population has
declined, and along with an aging population, many
municipalities are finding it challenging to provide the
necessary services they are traditionally responsible
for (NSPA, 2022). SMEs are especially important for
these municipalities as they may be able to support the
supply of such services (Pierre, 2017). There is also
the economic consideration that SMEs can provide
jobs, which, through taxes, provides revenue to the
municipality.

A ‘Green Industrial Revolution’ is currently
underway in Norrland, with the development of green
manufacturing projects drawing on the region's
renewable energy sources (Griffith, 2021). These
industrial investments are expected to create 100,000
new jobs, a challenge best addressed with migration
rather than a fly-in, fly-out workforce.

Al and digitization are seen as key in delivering a
solution in addressing the worker shortage. Improved
digitization infrastructure and remote work
developments mean residents can now work remotely
for traditional ‘city’ jobs, while businesses in regional
areas can attract necessary talent on a remote basis
(NSPA, 2022). Municipalities are investing in digital
solutions for service provision, while healthcare
providers are embracing new technologies to serve
patients, such as trialing drones for medicine delivery
(Berggren et al., 2022). Startup LIFVS addressed the
decline in local supermarkets by installing small
supermarkets in rural areas that were open 24 hours a
day 7 days a week by utilizing Al (Ahmed et al., 2023).

Despite some indication of low Al adoption in
Swedish businesses (DESI, 2023), our research
revealed considerable usage of Al across a variety of
industries, including generative Al for content creation
and programming, advanced analytics in point-of-
sales systems, targeted advertising in social media and
computer vision in machinery

3. Research Methods

To aid future comparison, the study mirrors our
first study conducted in rural Australia. Semi-
structured interviews were conducted with participants
who owned, managed or were employed by SMEs in
Norrland, Sweden. Due to the opaque nature of Al, and

SMESs’ understanding of the extent to which it is used,
the participants included representatives from SMEs
as well as associated stakeholders such as
municipalities, researchers, industry consultants and
groups. In contrast with a more structured approach or
a quantitative survey, this method allowed for the
nuanced experiences of SMEs with Al to be explored.
As SMEs can have limited awareness of the various
forms Al can influence their business (Sheldrick et al.,
2023), the questioning remained flexible to reflect
participants’ expertise and experience.

3.1. Recruitment

The lead author conducted fieldwork in northern
Sweden, basing themselves in the local university and
utilizing the network of local researchers. The network
was key to sampling: warm introductions provided the
best leads - cold emails yielded no research
participants on their own. Additionally, participants
were recruited through in-person visits to the business
premises after finding them online.

Participants from SMEs tended to be the business
owners as they were responsible for the decisions to
adopt specific processes and could evaluate the overall
success of certain technologies in their organization.
Participants who were not ‘subjects’ - i.e. were not
representing an SME operating in rural Norrland, were
instructed to answer based on their experience
working with such SMEs. For example, rather than
drawing on their experience as a consultant or working
in a large organization, these participants were
questioned about their experience working with rural
SMEs and their experiences observing or working
with these businesses and technology. In total, 15
participants were recruited for the study.

3.2. Data Gathering

The semi-structured interviews took place in
person or over Zoom, with the participants'
permission; most were recorded for ease of analysis.
The Zoom interviews were conducted with
participants who were based in Norrland. The
interviews were conducted primarily in English due to
the lead researcher’s limited grasp of Swedish.
Occasionally translation software was used for
specific phrases or words. One interview was
conducted in Swedish, with translation provided by a
co-author. The participants were provided with
information about the study before consenting to the
interview. To allow for future comparison, the same
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question guide from our previous study in rural
Australia was used to guide the interviews (Sheldrick
et al., 2023). A sample of the questions can be viewed
in the paper published from this study. The same
themes were covered in each interview; however,
flexibility was allowed to ensure interesting and
relevant points could be explored further and as they
arose in the interviews (for example, if industry-
specific issues were raised).

3.3. Analysis

The interview recordings were transcribed using
the Al transcription tool in Microsoft Word before
being edited for mistakes and mis-transcriptions using
the audio recording. Researcher notes on all interviews
were typed and added to the data set. General
Inductive coding was employed for the analysis as per
Yin (2016) and Chandra & Shang (2019). The primary
researcher read the interview transcripts and research
notes and, using NVivo software applied first-level
codes. The coding and process were discussed at
length with fellow authors and reviewed and together,
we aggregated the first-level codes to higher-level
codes or themes. During the review stage, a digital
divide lens was applied to the coding. A
supplementary document is available to view more
detailed information on the analysis and research
methods (Methods for review.docx).

4. Findings

The findings of the study demonstrate that Al is
clearly in use in many SMEs in Norrland and to that
end, impacting business operations. Al is also having
an impact through the wider ecosystem. The use of Al
in the municipalities, as well as with the ongoing
industrial development in the region, is likely to
continue to impact SMEs in the future as well.

4.1. Al impacting Norrland SME operations

4.1.1. Increasing efficiency through the
Automation of administrative tasks. The automation
of administration tasks was noted as being a trend
within SMEs, as well as other organizations they are
likely to interact with such as larger companies,
municipalities, and other government organizations.
However, what is important to note is that the adoption
of Al for administration is done so to increase general
business efficiency, rather than growing or developing
key business areas. “They digitalize the bookkeeping

and the reservation or something like that...it's usually
administration, but they don't think so much how to
digitalize marketing or product development or the
production system ... they don't feel so much about the
need of the digitalized. It's enough to have a mobile
phone.” P. 15.

4.1.2. Social media impact marketing efforts. Al in
social media for targeting algorithms and marketing
was noted as an essential resource used by Swedish
SMEs. Participants who used social media in their
business for years noted that their social media
account effectiveness had decreased, finding it harder
to organically reach customers through these
platforms, demonstrating a vulnerability to the
algorithm. “I think it started in the beginning it was
much easier when it started” P. 9.

However, another participant noted the perceived
impact creating and utilizing social media accounts
had on their business. The adult son of the business
owner, who recently joined as an employee, created a
social media account for the business and began
posting the company’s works. Inquiries have come
because of this, and business is noted as having grown,
with the business owner attributing some of this to the
Instagram promotion. “(Researcher) And that interest

from the social media is that converting to sales and

more, more business. (P1) yes, because we are seeing,
we have, they had go up this year (Sales have gone up),
our businesses. He's beginning with Instagram, and [
see [ think it's because he's doing it.” P. 1.

4.1.3. Generative Al increasing capacity. In recent
years, the rise of Generative Al has dominated the
discourse of Al in the media, research and businesses.
The research showed SMEs using generative Al, such
as ChatGPT, to increase the capacity or outputs. The
participants reported using the technology as a
collaboration tool, using it to develop marketing
collateral or to assist with programming. The SMEs
were aware tools such as ChatGPT used Al and were
aware of its limitations — such as content requiring
human editing before publication for sense checking
and to rectify incorrect information generated such as
rivers and town names that do not exist. “Those who
are in the tourist area or in communication or PR or
something like that they use it as a creative tool...
using ChatGPT for making promotion ideas and they
get some kind of feedback from ChatGPT. Other
companies use ChatGPT for coding, programming in
Python.” P. 15
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4.1.4. Complexities in the datafication of
machinery. Forestry is a major industry in Norrland,
with considerable application in Al for optimization,
safety, and environmental management. Much value
resides in the data the machine captures, which is used
for training, safety alerts, and employee monitoring.
There is also an environmental aspect that is of interest
in the Swedish/EU context, whereby the machinery
can be more selective in which trees are felled. “4 lot
of the value is the intelligence of the machine and the
control system. The more advanced the machine, the
more value resides and the software parts of it.” P. 8.
Nonetheless, there are questions about the ownership
of the data and who has access to it. In situations where
the machinery belongs to another company but
operates on the property of an SME, there is potential
for unequal distribution of the benefits of the Al
4.1.5. Al impeding values. The SMEs in Norrland
were very much embedded in their communities. This
relationship within the community they operate and
are connected to was valued. That value was evident
with an informed boutique owner who rejected the use
of tracking technology such as the Meta Pixel. “We
don't use the Facebook pixel. We don't like it; I don't
want to be haunted myself with all the ads and so on,
so we've chosen not to use the Facebook pixel.” P. 11.
4.1.6. Al performing poorly. While the study shows
that SMEs in rural Norrland have adopted various
forms of Al, this is not the case for all types of Al or
SME:s. Reactions to the usage of generative Al were
not all positive, with participants noting deficiencies
of large language models with the Swedish language
and ‘artificial’ sounding outputs. “So, it's more like
commercial texts coming out and we still want that
special touch of it's a little good thing... like this
chemical eyes on the products and maybe it's too
selling and not that information that we want,” P. 5.
4.1.7. Increased usability triggering increased use.
The main Al systems used by the subjects in our
studies were tools that were integrated into platforms
already being used by SMEs (e-commerce platform)
or follow a user-friendly intuitive platform style
(social media/ ChatGPT). This enables the subjects to
apply existing digital skills to the usage or upskilling
to use such platforms like ChatGPT are quite intuitive
to use. “From that point of view, they get them direct
working Al functionality, so they don't need to
implement themselves. They just need to take part in
the outcome and learn how to operate it." P. 7 Despite
this, there are still issues: platform integration for one,
whereby the different platforms used by an SME are

not compatible with each other. “That's also a
problem whatever platform you use. You will always

find things like Why can't I do that?” P. 5.

4.2 Al in the Norrland Ecosystem
4.2.1. Al solutions to population challenges. A
common concern about the proliferation of Al is the
impact it may have on the job market. In northern
Sweden, this is considered by many as a benefit. The
shrinking population and large multinational
commercial projects planned for the area mean that
many see Al as necessary to provide services.
Municipalities are relying on e-services to offer the
same services with a shrinking workforce and
ratepayer base. This is a consideration for the SMEs in
terms of the ecosystem in which they operate, how the
limited workforce will impact their organizations and
if Al can offer solutions. “The public sector all asked

for efficiency... They need to hire so many people and

that it doesn't exist any people here up in the north, so
they have to automize to even have the current level of
service, otherwise they have to shut down some of the
services" P. 15.

4.2.2. Al for reaching sustainability goals. A
consistent theme throughout the study was
environmental sustainability. This focus was
recognized as both top-down and bottom-up. From the
top, EU and Swedish regulation as well as the market,
with many seeing the opportunity for Al to be applied
in this area. The research indicated that environmental
sustainability was also valued by the subjects
themselves, their customers and others within their
communities. “We are now very much focused on
sustainability and there are a number of new
regulations coming from the European Union.” P. 14.
“Then the system will calculate automatically for your
carbon dioxide footprint.” P. 13.

As well as legislative forces, the market has
demanded sustainable solutions. Green Tech
companies have also grown in Sweden, using the latest
technology to solve problems such as waste
management, infrastructure repairs and remote
healthcare. “But it's our other driving forces there, it’s
more that the people, the buyers, the customer asks for
environmental or sustainable solution." P. 15.

4.2.3. Limited upskilling opportunities
constraining further usage. The research has shown
that the improvement of interfaces housing Al has
improved, allowing users to access technology without
significant technical skills. However, that is not to say
that education is not needed. When considering the
opportunity to upskill the workforce, courses are
generally aimed at technical people or those in tertiary
education with minimal focus on digital/Al skill
development for SMEs. “In the beginning had the
courses in in Microsoft Office systems ... I haven't seen
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anything of that yet when it comes to deliver courses
within Al.. The distribution of education in the Al on
every level should be something that we should be
more productive in” P. 15.

4.2.4. Limited infrastructure availability. Al and
even modern digital systems can be complex. The
availability of infrastructure such as internet
connection, power supply, hardware and installation
expertise can be limited in Norrland, particularly for
the inland regions. “Some of the problem is that they
can have interest in digitalization, but there are no
providers... if you talk about the system development
there are very few such companies available in that
area.” P. 15.

4.2.5. Al costs excluding SMEs from adopting more
complex systems. The findings show Norrland SMEs
are consciously and deliberately use Al in their
business processes. The main Al systems discussed
were social media, generative Al and features added to
business platforms, all of which are free, low cost or
integration into an already adopted piece of
technology. However, there remains a high-cost
threshold for adoption of specialized Al, especially for
the types of uses that would be utilized to expand the
organization. The costs relate to several different
areas, purchasing or upgrading existing infrastructure,
the training or employment of employees, and ongoing
maintenance support. In addition, there can be a
barrier to accessing the capital required for investment
in this area. Meaning that the benefits that are being
developed for larger companies through Al are out of
reach for smaller organizations. “The biggest problem
and biggest, say, obstacle is that that the financial cost
because you need to make that transformation in a
good way.” P.7

4.2.6. Will the supply chain impede adoption?
There is a noted resistance for both businesses and
employees to embrace digital technologies. While the
technologies we are about to discuss may not be Al,
the hesitancy is noteworthy as if they are not willing
to use these technologies, they may also reject Al In
addition, the influence of the supply chain and
hesitancy by actors within to adopt digital
technologies were also noted. If a supplier does not
allow for orders to be made other than over the phone,
the purchaser must comply, influencing at least one
component of the task to be completed through
analogue methods. “(Researcher) ‘So even if he
wanted to e-mail to buy something, he would still have
to go to the supplier.” (P. 1) ‘Yes. the system is... you
must go there’” P. 1.

5. Discussion

The findings uncovered some interesting ways in
which Al impacted the digital divide for rural
Norrland SMEs. With high digitization across the
country, factors like access were less of an issue than
they may be in other nations.

However, being in such a digitized country means
the immediate ecosystem, including competitors, is
digital, so businesses that are not could fall behind.
One of the limitations of the study was that the
businesses engaged or discussed in the study were
connected to consultants, industry groups, or had an
online presence. As a result, those who were averse to
digital adoption were not able to be included in the
study.

In keeping with our focus on the digital divide, the
discussion reflects on the impact of Al in Norrland
under the three waves of the digital divide—access,
ability, and outcomes—as well as the constructs that
form the fourth wave—awareness, agency, and
amplification.

5.1. AI and the access divide

From the findings, the issue of technology
affordability was raised. While it was positive to
observe the participants utilizing Al systems to benefit
their business, it was noted that they were systems that
were free or low-cost to access or were integrated into
existing platform subscriptions used by the business.
There could be issues with the quality and fit for
purpose, which was demonstrated with the large
language models noted to be less effective with the
Swedish language. Furthermore, SMEs are less likely
to have the capital to invest in Al innovations,
especially if they are novel or bespoke. It is more
likely that larger organizations are adopting Al and
utilizing R&D departments to innovate their
processes. There is some trickle-down to other players
in the industry, but it is difficult to gauge how
equitable this will be and if further power imbalances
will emerge.

5.2. AI and the ability divide

Sweden has a high level of digital literacy in its
citizens, and digital maturity within its businesses
(DESI, 2023). Ergo, it was unsurprising that subjects
were reported to be using Al in their business
processes. SMEs were applying and transforming their
digital skill set to incorporate Al skills. For some, this
may include searching for resources online to develop
their skills further. However, this is not applicable to
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all Norrland SMEs. It was noted that there is a lack of
upskilling opportunities available tailored to the
experiences and needs of Norrland SMEs. As noted in
the findings, the technical skills threshold for utilizing
Al programs is reducing in that no-code Al and user-
friendly interfaces do not require programming skills
for usage. However, we are seeing the need for new
skills emerging, for example, prompt engineering for
generative Al

5.3. Al and the outcomes divide

Al optimists have touted Al as a solution to
overcoming digital inequity, such as the digital divide.
In Norrland, Al is being used to address several of the
circumstantial issues that arise with living in such
locations. Municipalities in Norland have embraced
digitization in the wake of declining populations —
which results in a smaller workforce and tax collection
pool (Lofving et al., 2022). This relates to the
community context in which SMEs operate. Their
community will be more familiar with engaging with
digital services, which enables them to deploy digital
services similarly. While this could be problematic in
other locations, it can ensure the local community is
more comfortable with the digitation of tasks and jobs
that were once performed by humans. In fact, in this
region, it could support the survival of businesses.

An exciting aspect of the findings was the
commitment to environmental sustainability from
Norrland SMEs. In 2024, the EU Corporate
Sustainability Reporting Directive will be enforced
(European Commission, n.d.). While the focus is on
large organizations initially, SMEs within the supply
chain will need to contribute data on their impact,
meaning many will also need to be compliant, at least
in regard to their dealings with these large
organizations. Al is expected to be integrated into this
process for tracking and reporting of carbon credits
and more efficient use of resources. There is a clear
interest from SMEs and their customers to support
environmentally and socially sustainable practices in
addition to what is legislated. It would be interesting
to see how other applications of Al can be applied in
this area.

5.4. Al and awareness

The findings indicate that the subjects do have an
awareness of Al and some degree of how it is being
used in their organizations. What the results are
showing though, is that usage is most commonly
linked to Al systems such as Generative Al, targeted
advertising and within business administration
platforms. Even with this awareness, there are

limitations. This is interesting because it seems the
SMEs deliberately engage with an Al tool, being
aware of its limitations but adopting the tool into their
process as they experience a benefit overall. SMEs in
regional Sweden found this technology being
integrated into platforms they were utilizing in other
areas of the business, for example, in their e-
commerce platform. This is concerning in that there is
a possibility for SMEs to be impacted without their
knowledge or putting too much faith in the products
that are being deployed within their business.

5.2. Al and agency

Agency with regards to Al and the digital divide
showed some interesting results in the findings.
Firstly, there was the acknowledgement of power
discrepancies that may arise in the datafication of
machinery in forestry. There are issues here with data
gatekeeping and ownership. The data collected by the
machine of a contractor or another organization on the
property of an SME may not be provided to that SME
or could even result in less favorable terms for the
SME.

In addition to the ownership of the data, issues
arose from the findings with how SMEs can use the
data, in particular integration and being able to move
that from one platform to another. Extending on this,
we raise concerns about the data gatekeeping and the
friction that tech companies install to prevent users
from leaving their platform and taking their data. We
are considering this in the context of forestry, where
the trees take decades to grow. With that in mind, the
data that is collected through the forest existence, who
owns that data and how easily that data can be
imported to another platform.

It is clear from the findings that Norrland SMEs
are vulnerable to the power discrepancies that the
deployment of Al can perpetuate. What is heartening
is that there are business owners with technical
understanding and personal values to make educated
decisions on Al systems that can violate human
agency. This was seen with the participants who chose
not to install the Meta pixel so as not to track their
customers.

5.6. Al and amplification

Spatial justice looks at whether there is a
disadvantage in services for those in rural and remote
areas (Soja, 2009). Earlier, opportunities were
discussed for Al to address concerns of spatial justice,
such as the automation of municipal services.
However, this acknowledgement of such opportunities
does not constitute a recommendation. Such Al use
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must be carefully deployed in consultation with
communities with regular reviews. Apart from the risk
of Al being used on an unwilling group, there are
concerns that the adoption of Al systems could
become a slippery slope, with more components added
to the system that users may prefer to be performed by
a human. With so much of the Al discussed in this
paper deployed in the name of efficiency, those
deploying Al systems must consider when human
factors may be needed instead of efficiency.

While Al systems can be deployed to answer
many of the challenges for SMEs in rural Norrland, we
need to be aware that unconstrained digitization could
have the opposite effect, further disadvantaging the
SMEs and communities in these areas. To that end,
we draw on Ewing et al.’s (2015) work, noting that not
all rural areas are affected by the digital divide to the
same extent. The systems that may work for Norrland
SMEs may be inappropriate in another location.

6. Conclusion

This study has investigated the impact of Al on
the digital divide for SMEs in Norrland, Sweden.
Since there is an aspect of the digital divide for these
SMEs, despite being in a highly developed digital
nation, the study enriches the current literature on Al
and the digital divide.

While the data collected provided a rich
understanding of the phenomenon, the study has
several limitations. Language was the major one, with
participants needing to be confident speaking English
in most of the interviews. Those interviewed were also
those who were connected to the university,
consultants, or easily found online. As a result,
interview participants had a degree of digital interest
or maturity, meaning that those who avoid digital
technologies were not included.

SME:s in Norrland, Sweden, provide a compelling
case to investigate the impact of Al on the digital
divide, given the location and organizational size. The
research presented shows that Al is being utilized to
many SMEs’ advantages. In fact, it could be applied to
minimize the spatial injustice experienced by those
living in the area. Nevertheless, there is still a disparity
between the adoption of Al by large and small
enterprises and the concerns raised about how this
could impact power disparity. Moreover, how
multinational tech companies can hinder SMEs is an
issue both in Sweden and abroad, was raised and
reiterates the call for responsible Al regulation.

Acknowledging the needs and vulnerabilities of
SMEs in Norrland and the opportunities appropriate
Al can provide may lead to a more equitable digital
future.
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