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Abstrakt

Den ekonomiska potentialen i att infora artificiell intelligens (AI) i den svenska offentliga férvaltningen &r stor och berdknas
vara cirka 140 miljarder kronor per ar [5]. Men utan en omfattande Al-strategi och brist pa tillricklig digital kompetens blir
ett Al-genomforande en utmaning [9]. Enligt IBM Research medgav 120 miljoner ménniskor runt om i vérlden att de kan
behdva kvalificera sig pa grund av automatisering och Al, vilket har férvérrats under pandemin. Bristen pé digital kompetens
ar dock det storsta hindret for denna process. Denna studie analyserar utmaningarna med en tillampning av Al-teknologin,
Natural Language Processing (NLP), vid offentlig upphandling. Genom en kvalitativ metod som utgar ifrdn en abduktiv
forskningsansats genomfors tio semistrukturerade intervjuer med experter frén den offentliga- och privata sektorn samt en
identifiering av de viktigaste utmaningarna for NLP i offentlig upphandling. Dessa dr bristen pa digitala fardigheter,
juridiska-, etiska- och organisatoriska utmaningar av NLP i det offentliga sammanhanget och den offentliga sektorns
oférméga att skapa, anvdnda och dra fordel av partnerskap och affarsnitverk. Denna rapport dr en fallstudie av IBM som
bidrar till forskning om Al inom den offentliga sektorn och syftar till att fylla det forskningsgap som finns inom detta
omrade. Studiens syfte &r att analysera och ge en béttre insikt i offentlig upphandling av NLP for att 6ka anvdndningen av
NLP-teknologi inom offentlig forvaltning i Sverige.
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ABSTRACT

The economic potential in introducing Artificial
Intelligence (AI) into the Swedish Public administration is
substantial and it is calculated to be approximately 140B
SEK per year[5]. However, without a comprehensive Al
strategy and lack of sufficient digital competence, an Al
implementation becomes a struggle [9]. According to IBM
Research, 120 million people around the world admitted
that they may need to upskill due to automation and Al,
which has aggravated during the pandemic. However, the
lack of digital skills is the biggest barrier to this process.
This study analyzes the challenges of an application of the
Al technology, Natural Language Processing (NLP), in
public procurement. Through a qualitative method with an
abductive approach, 10 semi-structured interviews are
conducted with experts from the public- and private sector
and identify key challenges of NLP in public procurement
which are the lack of digital skills, legal-, ethical- and
organizational challenges of NLP in the public context and
the public sector’s inability to create partnerships and use
business networks. This thesis is a case study of IBM that
contributes to research on Al in the public sector and aims
to help fill the research gap that exists within this field. The
study’s purpose is to analyze and provide better insight into
public procurement of NLP to increase the use of NLP
technologies within public administration in Sweden.

Author Keywords
Al, NLP, Public Procurement, Public Sector, Digital
Competence, Digital Skills Gap

INTRODUCTION AND BACKGROUND

The use of Al has increased immensely over the last
decade. According to EY, companies who have enabled Al
at an enterprise-level have experienced more informed and
faster decision making, increased innovation of new

services and products as well as improved operational
efficiency. However, organizations that have not deployed a
sharp Al strategy and lack the right set of metrics as well as
support from the C-suite, are struggling and the challenges
endure. The main obstacle to implement and build an Al
solution, and the answer to the largest challenges of
adopting Al for these enterprises, is the lack of people with
the right set of digital skills [9]. According to IBM research
from 2018, pre the pandemic, 120 million people were
surveyed from our 12 biggest economies around the world
and acknowledged that they may need to be upskilled due
to automation and Al within the following three years.
Currently, during the Covid-19 pandemic, this has only
intensified since the C-suite must hurry their digitalization
journey, and the lack of sufficient digital skills is the largest
problem for this to progress [14]. On behalf of the Swedish
Government, Swedish Authority for Digital Governance
(DIGG) has been commissioned to increase the public
administration’s ability to use Al, pursue open and
data-driven innovations as well as make open data
available. According to DIGG [4], Sweden has considerable
conditions with a high level of education to manage the
challenges of Al and at the same time take advantage of Al
to develop the Swedish welfare system. When making a
comparison with other countries, Sweden has a rather high
digital maturity. However, despite this, DIGG judges that
this is not enough to leverage the benefit of Al in public
administrations. This is due to the lack of further
Al-specific qualifications that are needed to reduce the risk
of double work and to facilitate the use and implementation
of Al within the public administration. The economic
potential in introducing AI into the Swedish Public
administration is substantial and it is calculated to be
approximately 140B SEK per year. This is corresponding to
6 % of the current public expenditure. However, this makes



Sweden face several challenges, since around 500 000
people of working age need to be recruited into the welfare
system and these numbers are not available. There are no
monetary funds given the current level of expenditures and
tax rates and this is a financial gap that will increase to 90B
SEK from the year 2026. Al could be used to bridge these
societal challenges for instance by more equal and
improved access to high-quality education and healthcare as
well as more efficient public administration which can be
accomplished through automation. As a first step, DIGG
has mapped out several areas of needs where conditions
must be created. These conditions act as a support for the
areas of needs which include; develop an Al guide,
establish a competence center with Al expertise, develop a
platform for collaboration, co-development, and innovation,
develop a data strategy for public administration, to name a
few [5]. Nonetheless, the way for public authorities to
acquire Al solutions, if they cannot develop them in-house,
is through public procurement.

Public procurement

In any country within the European Union, public
procurement plays a vital role in economic development.
This is partly because the interplay between the public and
private sectors is vast. For instance, of the total economy,
public procurement is estimated to account for 20-25%. The
public procurement process is regulated by public laws and
must follow the “market principle alternative” which is the
following steps: 1) Specify what is needed, 2) Inviting
various suppliers, 3) Evaluating offers, 4) Picking the best
offer. This process is recommended in purchases by the
public sector since it is assumed that the market’s
competitive force will lead to the most efficient and best
solution [13]. Hence, public procurement is the process a
public organization goes through to make a purchase. This
process exists to ensure that public organizations use tax
funds in a cost-efficient way and purchase the right things
as well as guarantee that private companies can do business
with public organizations on the same terms. Therefore, the
public procurement process is also used to make sure that
organizations within the public sector open up their
purchases to competition. There are regulations on how this
is to proceed and public organizations have stricter rules
than private organizations, due to the fact that all purchases
are done with state money. The Swedish legislation of
procurement entails four laws; The public procurement act
(LOU), the law on procurement of confessions (LUK), the
law on procurement in the field of defense and security
(LUFS), and the law on procurement in the areas of the
supply sector (LUF) [23]. This thesis will only focus on
LOU.

Framework Agreement

A framework agreement, on the other hand, is another way
for a public authority to make a purchase and is concluded
among one or more suppliers and one or more contracting
authorities with the purpose of deciding the conditions for

the so-called “call-outs”, the corresponding word for
purchases within framework agreements, which is the
subsequent award of contracts for a specified time period.
The main difference between a procurement contract and a
framework agreement is that the volumes the contracting
authority will buy are not decided from what is covered by
a framework agreement. A framework agreement must not
be used inappropriately, for instance, so that the competition
is limited or hindered. This means that contracting
authorities when purchasing framework agreements must
consider how competition can best be utilized in call-outs
[16].

Al Challenges

Since 2009, the discussion around Al has increased
immensely and is according to Fast & Horvitz [9] more
optimistic rather than pessimistic, but the fear of not having
control of AT has increased in the last few years. There are
countless potential benefits of Al in our society however it
requires constant attention and awareness of its many
challenges, which are both short and long-term [3]. Besides
Al’s enormous potential in many areas, both in the public
and private sectors, there are many challenges in its
application, especially for the public sector concerning data
integrity issues, privacy issues, data ownership, and
external data sharing. Furthermore, the ethical issue of Al is
also a major challenge for the public sector since a failure in
this can become a threat to the Swedish citizens’ privacy
and safety, which are strict rules that the governmental
bodies cannot bend [6]. An additional challenge with the
application of Al in the public sector can be the new legal
judgment called Schrems II. The European Court of Justice
has ruled that the Privacy Shield agreement between the US
and EU does not give the right protection for personal data
and is not safe enough when transferring delicate
information to the US and the agreement is now annulled.
Privacy Shield is a mechanism for self-certification in the
US and earlier it has been allowed by personal data
controllers in the EU to transfer sensitive personal data to
other recipients who have joined this Privacy Shield
agreement, however this is no longer permitted [7].
Consequently, this annulment can have an impact on
American companies’ businesses on this side of the
Atlantic.

Problem Statement & Thesis Question

Al is an umbrella term for many various technologies and
can be divided into three chief categories; Artificial General
Intelligence (AG), Artificial Super Intelligence (ASI), and
Artificial Narrow Intelligence (ANI). ANI must be
programmed by humans and normally solves one particular
problem [24]. This study will delimit its focus to a
particular ANI, a narrow branch of AI called NLP.
Consequently, by taking the aforementioned into
consideration, this is an IBM case study that investigates
the challenges of public procurement of NLP solutions in
Sweden. This will be analyzed from two perspectives, from



the public sector and the private sector to get an insight and
a broader understanding of the challenges of procuring and
applying NLP in the Swedish public sector. To accomplish
this, a research question has been constructed and is as
follows;
e  What are the key-challenges of NLP technologies
in public procurement and their application in the
Swedish public sector?
To answer the thesis question, a comprehensive literature
study has been conducted as well as 10 semi-structured
interviews with representatives from the public - and private
sectors.

Purpose

The purpose of this study is to analyze and provide better
insight into public procurement of NLP with the goal to
increase the use of NLP technologies within public
administration in Sweden. Furthermore, the aim is to make
a knowledge contribution in the field with new useful and
relevant information to facilitate procurements and
applications of NLP in the public sector onwards. This is to
fill the gap of research of Al in the public sector, since
according to Wirtz, Weyerer & Geyer, [24] the research
within this field is lacking. AI has been studied primarily
within computer science however research around Al in the
field of social science is limited, specifically in the context
of the public sector, and has led to it being seen with
speculation [1]. The structure of this paper is the following:
1) an introduction and background, 2) presentation of the
theories and related works, 3) a description of the
methodology, 4) a presentation of the results in an analysis
of the empirical data, then finally, 5), a discussion followed
by the delimitations, and 6) conclusively summarize the
report in a conclusion as well as give the needs for future
research.

THEORY AND RELATED WORK
This section will describe the theories and related works
needed for the study.

Private vs Public sector

This study will focus on the public sector, however, to
understand it better this section will compare it to the
private sector, and to start, there is a difference between
how purchases and outsourcing are being made in the
private sector compared to the public sector. The main
difference when outsourcing in these two sectors is that the
private sector can access networks, which refers to
businesses that have developed efficient relationships with
other businesses. The buying organization can decide to
join or create business relationships and take advantage of
these, whereas in the public sector this is not possible since
the public organization must assume that a market exists,
expose it to competition, and treat every offering
organization equally. Another difference between the
private and the public sector is their conflicting interests.
The private sector is profit-driven where private

organizations make choices and do business transactions
that are profitable, whilst the public sector is not. The
public agencies have organizational goals and obligations to
the users, which means that it is not doing what is most
profitable. What is important is that it is fulfilling its public
duty which is a responsibility that falls on public agencies
such as military units, hospitals, and prisons. Moreover, this
means that when public organizations do business they must
follow a transparency principle [13].

Digital Competence

To understand NLP and the nature of digital technologies in
the public sector better, this section describes digital
competence and the lack of digital skills generally and starts
by giving a definition of digital competence, which is a
multifaceted and well-debated concept. Researchers at the
European Commission [11] did a literature study on 10
various definitions of Digital Competence and then
combined these into one all-embracing definition of the
concept which is as follows: “Digital Competence is the set
of knowledge, skills, attitudes, abilities, strategies, and
awareness that is required when using ICT and digital
media to perform tasks, solve problems; communicate;
manage information, behave in an ethical and responsible
way, collaborate; create and share content and knowledge
for work, leisure, participation, learning, socialising,
empowerment and consumerism.” [11]. Digital competence
has proven to be an essential skill within businesses to
achieve increased growth and development. Companies
face several growth obstacles that can hinder their next step
in the development process and one such obstacle can be
the lack of digital competence and skills in an organization
[21]. Digital transformation is happening in every industry,
across all types of organizations and sectors and the
business landscape is changing because of it. The digital
transformation process is related to the application of digital
technology in organizations within every aspect of the
business, thus a transition from analog to digital, which
enables organizations to discover how to create new
services, products and run the business more efficiently
than before [2]. According to a report by MIT Sloan
Management Review [12], 78 % of corporate leaders across
industries state that the achievement of digital
transformation in the organizations is critical for their future
performance. Continuously, other research has shown the
advantages of digital transformation such as improved
relationships, value creation, competitive advantage,
transformed culture and infrastructure. Nowadays, the
effects that the digital revolution has produced have been
translated into data. This data is being produced and
measured by using some type of sensor on objects of any
kind. Currently, the companies who have come to an end of
their digital transition journey are now seeing a new shift,
the transition to becoming intelligent. Over the last few
decades, Al has developed immensely and is by far the
most remarkable information technology to this date.
Recently, Al has started to become democratized by large



corporations such as Amazon, Google, and IBM, and its
principal improvements are built upon economic, human,
and technological factors. Al integrated into businesses
improves cost reductions, organizational performance and
helps to adjust various organizational processes by its
various autonomous and informational effects [2]. However,
the ability to conduct an intelligent transition in an
organization requires expertise and sufficient digital
competence and skills. In Europe, there is a fast-growing
demand for specialists within information and
communication technology due to the increased
cross-sectoral use of digital technologies. This has created a
digital skills gap, which will continue to grow since the
prospects are that 9 jobs out of 10 require digital skills.
Simultaneously, it is a fact that 44 % of 169 million
European citizens from the ages of 16 to 74 lack basic and
sufficient digital skills and this is a major problem [7].

What is Natural Language Processing?

There is still no definition of Al that is collectively accepted
yet, which has led to a fundamental problem of not
understanding the term in its totality [24]. However roughly,
Al can be understood as an integration of human
intelligence into a machine. Al is devoted to the
composition of systems executing tasks that normally
require human intelligence and belongs to the field of
computer science [15]. Within Al, the tasks can be
completed based on the designated algorithms and rules. All
computer programs that incorporate machine learning and
deep learning as well as even use a hint of human
intelligence are covered under the hypernym of AI [15].
Since Al is such a broad concept, this study will focus on
NLP, which processes and analyzes human language
through computational techniques with the goal to create
and understand natural language. This can be done through
the knowledge of linguistics and is also what characterizes
NLP from other systems that process data [20]. NLP is, as
mentioned, a narrow form of Al and is commonly used in
for instance chatbots. A chatbot can be explained as a
computer program where NLP is used to interact with users
and understand a question’s intent by the worthy
information given and replies with a suitable answer [1].
The so-called “narrow” Al is different from “general” Al
since it is programmed to achieve various tasks whereas
general Al has capabilities that can be compared with
humans [1]. Nonetheless, NLP would benefit from a better
understanding of the human cognitive processes [17].

Al Challenges in the Public Sector

As mentioned in the introduction, there are many
opportunities raised with Al for the public sector, since
machines can unburden the public officials by performing
various daily procedures automatically so they can focus on
other business-critical specific tasks. However, the threats
of using Al technology remain within the public context
such as the human replacement fears and the raising ethical
concerns. Consequently, the public sector can increase

efficiency and improve public affairs with the use of Al
applications, but the threats related to it must be regulated
by using societal core values for it to bring value and be
beneficial for everyone in the society [23]. There are four
different challenges of Al that are interrelated to the public
sector. They are the following: 1) Al implementation -
Several initiatives globally have been launched to
encourage Al implementations and applications in the
public sector, nonetheless, the implementation of Al is a
difficult task because to take advantage of its benefits the
implementation of Al requires a strategic and thoughtful
method. Moreover, previous research shows that the issues
related to the implementation of Al technology in the public
sector concern data integration and quality, Al safety,
expertise and specialization, and economic feasibility. 2) A7
regulations and law to governance and control — which
concerns the governance of Al and the skill to control and
manage it and its financial and social impact. This is
associated with an assortment of regulatory and legal issues
related to humans, algorithms, infrastructures, and data,
which concerns accountability and responsibility, privacy
and safety as well as management of intelligent autonomous
systems. 3) Al ethics — in the context of Al applications in
the public sector, the ethics of Al is a well-discussed topic
as well as a challenge. This challenge concerns Al
technology, its consequences and if the use of it is moral
and ethically justifiable, nonetheless it also relates to how
ethical principles are embedded in Al systems to be certain
that their actions are moral. Moreover, the ethical Al
challenges span over a wide set of aspects such as Al
discrimination, moral dilemmas, human vs machine
judgment of values, the recognition of social standards and
norms, to name a few. 4) Al society — discusses the
transition of human interaction and social life driven by
humans to Al technologies instead and its related
encounters. This refers to the fact that Al is influencing and
has an impact on our daily tasks and routines as well as the
increasing anxieties of Al’s continuous development in our
society in the future. Furthermore, the Al society challenge
concerns Al trust and social acceptance, its transformation
and substitution in the workforce, and the interaction
transformation where machines interact with other
machines instead of with a human [23]. Therefore, this is
problematic for the public sector since they need to make
sure Al-systems that are responsible for taking decisions at
high-stakes, such as in the public sector, will act safely and
respond to potential future concerns of Al influences, thus
keep the public informed about the realities, opportunities,
and concerns of Al [2].

METHODOLOGY
This section will describe the study’s methodology.

Approach

This study is of a qualitative method to best achieve the
purpose of the paper and answer the thesis question.
According to Trost [22], a qualitative study is useful when



the thesis question is constructed on an amplified
understanding or finding a pattern from the interviewee’s
experiences. The purpose of this study is to get a better
insight into the public procurement process of NLP
solutions and to accomplish this, in-depth and interpretive
answers are needed from experts in the field. A qualitative
method with an interpretive approach has been chosen for
this study since its focus is based on the interviewees’
perceptions and interpretations of reality. By using a
qualitative method, it enables a deeper understanding of
reasoning from the interviewees regarding the public sector,
the public procurement process, and NLP solutions.
Therefore, the choice of a qualitative method is more
appropriate than a quantitative as the quantitative method is
used when statistical results are wanted [19]. The study is of
an abductive approach since various theories have been
applied as the work progresses [18].

Process

To conduct this qualitative study, thorough literature
research was made with the initial focus on grasping the
field of Al and its various definitions, challenges, and
different uses in organizations. This study is written in
collaboration with the global tech company IBM. IBM has
an interest in this study as the company sells Al services to
the Swedish public sector and their business can benefit
from this research. Therefore, several informal interviews
have been conducted with IBM employees regarding the
implementation processes of Al-based technologies to
comprehend how the company is selling Al & cloud
services to their clients. When an understanding of the Al
field and the usual implementation processes was reached, a
thorough literature search was conducted on the public
procurement process to acquire a better understanding of it,
why it exists and how it works as well as discover its
opportunities and challenges. This also led to in-depth
research of the public sector and how it is different from the
private sector. After this introductory research phase, a
hypothesis was formed around the research question. To try
the hypothesis and receive a deeper understanding of the
public procurement process of NLP technologies from
various perspectives as well as to collect the empirical data
for the study, 10 in-depth semi-structured interviews were
conducted with a supplier and a subcontractor from
different organizations within the private sector,
procurement experts, innovation leaders and head of IT
departments of governmental agencies in the Swedish
public sector. One of the interviews was with two people
from the same organization instead of one as the other
interviews were. Furthermore, one person was interviewed
twice since more knowledge had been acquired around the
field at the end of the empirical collection process, so an
adjustment was made in the interview guide and a shorter
more informative interview was conducted to get the best
possible answers from that particular interview subject. The
selection process of the respondents was mainly with focus
on the public sector, and respondents were selected by

coincidence since plenty of public authorities in Sweden
were contacted and then the authorities themselves picked a
person who they thought was most suitable and had the
required knowledge to partake in an interview. So by
coincidence, there are a majority of smaller agencies rather
than larger ones. After conducting several interviews with
the public sector, a similar selection process was done in the
private sector, where the response was less compared to the
public sector and therefore a majority of the respondents are
from the public sector. Furthermore, to get into depth with
each interviewee, the length of the interviews was
approximately 40-60 minutes long. Each interview has been
recorded to ease the transcribing process after the
interviews. Each interviewee received an interview guide
and a consent form to sign before every interview. Each
interview was held digitally via Zoom due to the Corona
pandemic, which might have affected the results of the
study since impressions and interpretations of the interview
subjects are not as good online as an actual meeting. After
the interview process, each interview has been transcribed
and then read through several times for the author to get to
know the empirical material further. From reading the
collected material, various themes have emerged related to
the thesis question, which then has been color-coded under
several topics. Thereafter, these subjects have been ranked
on their importance for the study, if they can be correlated
to theories, and how frequently they have been mentioned
by the interviewees in various interviews. The winning
topics of the ranking system have then been selected as
themes in the analysis of the study. The themes from the
empirical data have then been analyzed and confirmed by
being anchored to the theories. Thereafter, the results are
discussed and summarized in the discussion section
followed by the delimitations and then a conclusion where
an answer to the thesis question is given and the study’s
contributions to the public are being stated as well as future
research.

Respondent  Public/Private Role Length of

Interview

R1 Public Authority  Strategic Buyer 58 min

R2 Public Authority ~ Head of IT 59 min
Procurement

R3 Public Authority ~ Deputy IT Manager 51 min

R4 Public Authority  IT Development 60 min
Manager

RS Public Authority ~ Organizational 41 min

Developer within
innovation

R6 Private Supplier =~ Former Head of 58 min
Sales

R7 Public Authority ~ IT Manager 57 min

R8a/R8b Public Authority ~ Change Strategist/ 42 min
Architect

R9 Public Authority ~ Head of IT 26 min
Procurement
R10 Private Account Manager, 61 min
Subcontractor AI & Cloud Expert

Table 1. Table of Respondents



RESULTS & ANALYSIS

This section analyzes the collected empirical data together
with the theories and related work. The analysis has three
themes; the lack of digital competence, challenges of NLP
in the public sector, and lack of partnerships.

1.Lack of Digital Competence

The lack of digital competence in the public sector is a fact
and is mentioned many times during the interviews. This
lack of digital competence may look different and has
therefore been divided into two sub-themes to illustrate the
problem further and describe it more in detail.

1.1 Lack of Digital Competence when conducting needs
analyses or qualification criteria requirements for contract
notices and how it is unsustainable

According to Axelsson and Hakansson [13], the public
procurement process must follow the “market principle
alternative”. The first step in this process is to specify what
is needed, this also occurs when using a framework
agreement, which almost all of the respondents in this study
uses. Several of the interview respondents mentioned the
digital competence deficiency when conducting the needs
analysis for the contracting authority however also in the
qualification criteria requirements of a contract notice of
NLP or Al-based technologies and IT in general. For
instance, R1, a strategic buyer at a public organization,
stated that the needs analysis is one of the most difficult
things there is in the procurement process. Furthermore, R6,
who is a private supplier, claimed that it is common that the
contracting agency in the qualification criteria requirements
may play out actors without knowing it because of the way
they are stating the requirements for the requested solution
which in turn also may restrict the competition and make
the process of public procurement of digital solutions
unsustainable. Moreover, this correlates to what R10, who
works as an account manager and Al expert at a private
IT-subcontractor, stated that the problem is the grade of
digital maturity in the organization to tackle this and find
the comprehensible and economically defensible use cases
and be able to define these in an understandable way to the
suppliers so they, in the end, can deliver the right NLP
solution for what that particular agency needs. Usually, the
requirements are too narrow or too wide. “I have
experienced that the requirements are too general where
you can answer yes without really understanding what they,
in the end, want to achieve and that is a bit
problematic.”(R10). Another respondent from a public
agency, R4, who is an IT development manager, gave an
example of when they only received one tender on a notice
for a technical solution they needed, which turned out to be
more complex than what they initially wanted. Nonetheless,
since they needed to fulfill the need within the organization
they went for that contractor even though it was not the
most efficient solution and did a new trial as soon as the
contract ended and went through a new procurement

process. This is time-consuming since one procurement
process can take anything from a few months up to two
years to proceed, economically unsustainable and costly and
a barrier for their digital transformation journey and thus
the intelligent development process of becoming more
efficient. This is linked to what the Swedish Agency for
Economic and Regional Growth [21] declares that lack of
digital skills in an organization may be a growth obstacle
that hinders the development process.

1.2 Lack of Digital Competency in the practical execution in
the public sector

Even though Sweden has been judged to have a high level
of education to take advantage of the potential benefits of
Al in the public sector, DIGG still does not think this is
expertise enough since more specific Al qualifications are
needed [5]. This statement can be supported by what RS,
who works as an organizational developer within
innovation at a public agency, claimed concerning the
challenges of an NLP application in the organization “...On
the one hand, it is the understanding of how to apply it and
how much work there is with it, that type of knowledge.
Then there is the competence for how to implement it, set
the requirements and that competence has a bit to do with
how to work data-driven, how to handle information in
general. Because it must probably be based on the fact that
you have good quality and structure of the information. We
do not have a concept model there that is particularly used
or well developed.”. This is also related to what R7
explained, who is an IT Manager at another public agency,
which is that the organization has a positive attitude against
Al, understanding it as a term and its many potential
possibilities, however, that many public officials are in a
need to grasp what it means in the practice. The respondent
explained that it is related to the inadequate digital
competence in the organization, “And then of course
competence in general, there is one thing to talk about it,
but another thing to work with it” (R7). Moreover, in the
interview with R3, who is a deputy IT Manager at a public
organization, stated that if someone would ask them about
NLP, the majority of the employees at the agency would not
have understood what that someone was talking about, and
at that level, they do not have competence. The above may
confirm what the European Commission [7] claims that out
of 169 million European citizens, 44% of the ages from
16-74 lack sufficient digital skills, which is a serious issue
since this is required in 9 of 10 jobs in the future. However,
the account manager and Al expert at the private
IT-subcontractor, R10, claimed that some public agencies,
the large ones with massive IT departments and over 10 000
employees, do obtain the required digital expertise and
capacity to operate, manage and develop NLP and other
Al-based solutions. Nevertheless, the majority of public
agencies in Sweden are smaller with around 100 employees
and they do not have the same abilities, however, there are
motives for the larger public authorities to operate and help
the smaller ones with this type of delivery. Continuously,



R10 mentioned a problem for the whole IT industry and
that is all the various concepts, terms, and definitions and
that these have different meanings for different people
which makes it diffuse and difficult to understand what the
other party wants to purchase and what the intention is. This
can be connected to what Wirtz, Weyerer & Geyer [24]
declare that there for instance is no collectively accepted
definition of AI which may lead to the issue of not
understanding it as a whole and can create confusion.

2. Challenges of NLP in the Public Sector

The challenges of NLP and Al in the public sector are also a
recurring theme that was discovered during the empirical
collection process by the interview respondents.
Nonetheless, these challenges have various characteristics
and have, therefore, as the previous section, been divided
into subthemes.

2.1 Legal Challenges of NLP in the Public Sector

Even though an application of NLP solutions in the public
sector may bring lots of potential benefits such as improve
public affairs or increase efficiency in an organization, there
are still many threats associated with these that must be
regulated because a failure in this can become a threat to the
Swedish citizens’ safety and privacy [24],[6]. This can be
connected to the anxieties several of the interview
respondents in this study have. For instance, RS, who is the
organizational developer within innovation at a public
agency, stated that the reason why they have not procured
or implemented any NLP solutions yet is due to their
internal register legislation. This legislation is strict for how
the agency handles personal data and that it is this type of
data that could be used in an NLP solution, for instance, a
chatbot for customer interaction or internally between
employees, however, with this legislation, it is not possible
and makes it problematic. However, the respondent added
that this has been discovered by the organization and they
are working on how to fix it, nonetheless that it takes time.
Moreover, R1, the strategic buyer at a public agency stated
that there are many internal processes that they would like
to automate, however, the general problem they have is the
security and personal data management issues. This is since
the public sector must follow the Public Access to
Information and Secrecy Act, which is one of the four
fundamental laws of Sweden and means that all information
of this kind must be handled in a closed environment. This
makes it problematic for applications of robots or similar Al
solutions like NLP since the data used is connected to
external data centers. “...And especially after the schrems Il
verdict that came last summer, we have huge challenges
with e.g. American companies as their legislation does not
merge with it.” (R1). Moreover, R4, the IT development
manager at a public authority said something similar that
“..We are restrictive with cloud services, which means that
when you want an Al application, it is more complex,
time-consuming and difficult  for us purely IT
developmentally”. The no-cloud policy is because of a

similar reason as R1, the strategic buyer, stated, that the
delicate data cannot leave the public agency to an external
party as often is required in cloud services. However, R10,
the account manager and expert in Al at the private
IT-subcontractor stated that this problem can easily be
solved by keeping all sensitive data inside firewalls and
on-premises, as they call it. Even though this solution
exists, the public agencies still feel insecure and lack trust
or have policies they must follow, as R4 mentioned with
their no-cloud policy. This can be related to what Aoki [1]
states that Al in the public sector is being seen with
speculation and as Wirtz, Weyerer & Geyer [24] claim that
the Al society challenge concerns Al trust and social
acceptance. Henceforth, even though there is a safe
in-house solution for Al in public authorities, it seems like
the public officials are not fully aware of this and it is still
seen with speculation and distrust. Furthermore, other legal
challenges of NLP in the public sector regards the rigidity
in the public procurement act (LOU) which R4, R7, and R5
discussed. For instance, R4, the IT development manager at
a public agency, declared the issue with LOU when the
contracting authority awards a contract based on a
framework agreement, the task is usually to say what you
need and then see who best matches the answer. However,
furthermore R4 stated that it does not always work like that,
especially when talking about Al solutions since the work is
more agile and you do not know exactly what you need
because you do not know where you are going. This
correlates to what R7, the IT Manager at another public
organization explained about procurement and LOU;
“..Procurement is often based on knowing what you want
but also what the goal is. It is easy if you have to procure a
cleaning service or an operations service or telephony or
the like. But when you have to procure an ability to make
some kind of innovative move but you do not really know
where or in which direction, then it will be a little
trickier...”. Continuously, R5, the organizational developer
within innovation at a public agency, gave a similar
description; “...it would be good if the process was a little
more smooth and agile, but I understand that it comes at the
expense of justice”. Conclusively, this theme confirms what
Wirtz, Weyerer & Geyer [24] claims that laws and
regulations are one of the main challenges with the
application of Al in the public sector.

2.2 Ethical Challenges of NLP in the Public Sector

The ethical challenges of NLP in public organizations are
vast and regard if the use of this Al technology is moral and
justifiable [24]. These issues are well-discussed during the
interviews. R8a, who works as a change strategist at a
public organization that examines other organizations
within the public sector, stated that it is found that there are
hardly any public agencies who use NLP or any other
Al-technology in general for that matter, yet and have
therefore only touched upon the topic of the state using
automatization and taking autonomous decisions and then
continued how this should be examined. However, they see



that public authorities are on their way and that their public
authority needs to be prepared for when this shift happens.
R7, the IT manager at a public agency, on the other hand,
claimed that their public authority makes trade-offs when
making machine decisions regarding if it is appropriate for
a computer to make a decision in a certain type of case and
that they are very careful and always think twice before
introducing that support. What R7 explained is an example
of the challenge of how to govern and control Al, for
instance, the management of autonomous intelligent
systems and if it is moral and safe enough [24].
Furthermore, R6, the former head of sales at a private
supplier argued that it is a concern and challenge that the
public authorities cannot guarantee impartiality when using
NLP, for instance, it must not benefit any particular
company and this is difficult when they do not understand
the algorithms. This issue is also connected to what RS, the
organizational developer within innovation at a public
agency, expressed; “We understand that if we only train our
Al on data from white men from the US, then maybe it will
produce conclusions that white men from the US have, to
take a popular example. But, when we get down to the
screws and nuts level and how to deal with it, we are not as
mature at it. That's my guess because we never got there.”.
This can be anchored to the ethical challenge of not
knowing what ethical principles are embedded in Al
systems to make sure their actions are moral and are not
discriminating against any company or citizen [24]. Thus,
the public sector must ensure that the Al systems used act
safely and also acknowledge its future concerns to the
public [3].

2.3 Organizational Challenges of NLP in the Public Sector

Many of the respondents in this study addressed the
organizational challenges of NLP in the public sector. That
the organization itself may be an obstacle for an intelligent
transition where the stiffness and rigidity of public
organizations, often because it is a body governed by public
law and how they operate can become a challenge. R2/R9,
who is the head of IT procurement at a public authority,
gave an example of this and stated that the packaging of the
needs for an application of an NLP solution is a challenge
for the public authorities since it requires a kind of sell-in
process for the c-suite and business management explaining
what this solution could accomplish, for instance how it
may improve the organization’s decision making, increase
the quality of the work or earn time. This can be connected
to what has been mentioned in an earlier subtheme around
the difficulties of producing a needs analysis when it is not
certain what you want to achieve. Moreover, R5, the
organizational developer within innovation at a public
agency, stressed that a reason why NLP or other Al
solutions not have been procured or implemented yet at the
public authority could be if there are other more urgent
problems in the organization then these will be prioritized
before an application of an NLP solution since it can be
difficult to foresee the benefits of it in the short term. These

objections can be connected to the implementation
challenge since Al-based technology of any kind needs a
strategic and well-thought-out plan for its implementation
to be able to take advantage of its possible gain [24].
Additionally, R10, the account manager and Al expert at a
private IT-subcontractor addressed the importance of having
a well-defined use case but also of including the entire
business on the intelligent transition journey since it will
not thrive if some parts are backward-looking, everyone
must be on board for it to become successful. Yet, the
respondent also stressed that the rapid technological
development can be another obstacle for the public sector to
take the leap since they might wait for better, more
intelligent, and safe versions of a solution because new ones
are emerging constantly. R6, the former head of sales at a
private supplier stressed this too, a trend today might be out
tomorrow; “If the municipality's or authority's mills spin a
little slower, then maybe it will have time to blow over
before something new has arrived. Is this something the
state wants to put millions of Swedish crowns in?”. This
section of the organizational challenges of NLP solutions
clarifies that an Al procurement and implementation is not
something that can be done over a night, it is a process over
time and a well-defined use case and strategy is needed to
see the value of it. However, the lack of digital competence
in public organizations and the rapid development in
technology affects this since if the organization cannot see
the use cases or the benefits of an intelligent shift by
themselves, then this type of application will not be
prioritized. An accompanying consequence of the
insufficient digital competence in the public sector is the
insecurities and safety risks with these services, and since
the development within technology is so rapid, it is
justifiable and safer for the public authorities to wait. Even
though it is at expense of the potential benefits of NLP and
of keeping up with the private sector.

3. Lack of Partnerships

The last theme for the analysis of this study regards the lack
of partnerships in the public context. According to Axelsson
& Hakansson [13], the main difference in outsourcing or
purchasing in the public sector compared to the private
sector is that the latter may have access to networks and can
create close business partnerships- and relationships with
other businesses and take advantage of them. However, the
public sector cannot since it has to suspect a market exists.
This is a problem that DIGG [5] has acknowledged in their
commission by the Swedish Government to increase the
public administration’s ability to use AL, by the condition “a
platform  for collaboration, co-development, and
innovation”. This means that this is a condition that is
needed to support the public organizations for making this
intelligent shift. This is also seen as a request by the
respondents, e.g. R3, the deputy IT manager at a public
agency, addressed that after procuring an NLP solution, a
wish would be that public agencies could work more
towards a community and acquire further development that



suits their particular NLP, however, the structure for this is
not in place and it is missing in the public sector. Since
creating business relationships is not accepted in the public
context, a solution can be to procure a partner. This is
confirmed by R4, the IT development manager at another
public agency, who stressed that it would be more flexible if
there was an opportunity to call-out or procure a supplier
who can assist both with expertise but also with technical
support, rather than just looking at a product and that acts as
a partner. The respondent means that instead of having
several contractors for different services or products to only
have one for a longer period who takes a larger
responsibility. This supplier would act as a partner or a
business network that possesses the right competency and
expertise to see the needs in the organization, recommend a
service and also implement and deliver that service from its
toolbox. This approach is more common in the larger public
authorities where they easily can create these types of
portfolios and put them out to competition, however, if you
are at a smaller agency, it can become challenging. Hence,
even though these larger partner procurement options could
be a solution for public authorities to have a business
network but still expose the market to competition,
nevertheless it would be more cost-efficient for the state if
these types of partnerships or collaborations did not include
a purchase and acted more like a network.

DISCUSSION
The respondents have shared their expertise and
experiences  concerning the thesis question in

semi-structured interviews where three themes have
emerged as an answer to the question; lack of digital
competency, challenges of NLP in the public sector, and the
lack of partnerships. What was noticed from the first theme
is that the lack of digital competence may lead to public
authorities playing out actors without even knowing it
because of how they state their qualification criteria
requirements in a contract notice. In turn, this may restrict
the competition as what happened to R4, the IT
development manager at a public agency, where the agency
only received one tender which was more complex than
what they wanted but because of no other tenders to choose
from, they went for that particular one which became an
obstacle for that agency’s development process and
efficiency. If this had happened to one of the public
authorities during this study, it would be of no surprise if
this is a common trend for other public authorities too. This
is problematic, on the one hand, since procurement
processes can take up to two years to conduct, which is
extremely time-consuming, especially if what was procured
is improper and has to be repurchased. The labor spent on
the procurement takes time from the public authority’s
initial organizational goal which is to fulfill its public duty.
Moreover, on the other hand, it is problematic since all
purchases within the public sector are paid with state
money, and can cost up to billions of Swedish Crowns and
to pick a tender, who is not the best fit because the authority

had no others to choose from due to lack of the sufficient
digital competence, is not economically sustainable. With
that said, there could have been many other factors of why
this particular public authority only received one tender,
however it is still an issue that needs more research.
Furthermore, another comprehensive issue that has emerged
from the empirical collection, also correlated to lack of
digital competence, is the communication problems when
two parties are discussing the same concepts and terms, but
still do not understand what the other party means. This
may affect the procurement process of NLP technologies
since there might be two or several ideas of what is being
purchased and how it should be used, however, it becomes
“lost in translation” and something else is being delivered.
This can probably be solved through adjustments, however
avoiding adjustments is more cost- and time-efficient.
These findings imply that the digital skills gap exists and
more digitally educated and skilled professionals are needed
within the public sector for NLP-based technologies to be
procured, implemented, and successful. Moreover, other
challenges of NLP in the public sector that emerged from
the study are the legal, ethical, and organizational
challenges. Since the public sector is governed by public
law they must obey the state law and cannot take any risks
because it may become a threat to the Swedish citizens’
privacy and safety [6]. This makes the procurement process
of NLP technologies complex due to the processing of
personal data and the common use of external data centers
in Al-based technologies. Nevertheless, this can easily be
solved, according to R10, the account manager and Al
expert at a private IT-subcontractor, by building firewalls
but the public authorities in this study still feel insecurities
and do not want to put the citizen’s integrity and data at risk
which makes it justifiable to wait for “better” conditions.
Another legal challenge is the rigidity of the LOU. Al-based
technologies such as NLP require an agile way of working
and LOU, as inflexible as it is today, does not allow this,
which becomes a barrier for the application of NLP.
However, LOU is complex and rigid for a reason, yet for it
to work in today’s rapidly evolving society, it should
develop too. Furthermore, the ethical challenges of using
NLP in the public context have shown to be the anxieties of
not knowing exactly what ethical principles are
encapsulated in the algorithms of an Al system and if these
systems are moral enough to make decisions that affect the
public [24]. This can be compared to the private sector,
which also has to protect its customers’ data but has other
organizational interests. Private businesses are profit-driven
and might find value in taking a risk to streamline their
operations and take advantage of the benefits of Al as
becoming more cost-efficient at the expense of their
customers' data. Whilst the public sectors’ interest is to
meet its duty to the general public where profitability
cannot be important. A public authority can never make a
decision that might jeopardize the citizens' privacy and
safety and is, therefore, a major challenge for Al and NLP
systems in the public sector. Yet, another issue raised by



R8a, the change strategist at a public agency, related to this
is how NLP systems should be judged and examined by the
state since this is not yet in place. Moreover, the
organizational challenges of NLP in the public sector refer
to the difficulties of including the entire organization on an
intelligent shift. Its bureaucratic nature of governing the
organization is sluggish for a reason and if something else
more urgent comes along, it will be prioritized over a new
technical solution, especially since a majority of the public
officials lack the digital skills to see the potential benefits of
it in the long run. The last theme that has emerged from the
empirical collection is the issue with the public sector not
being allowed to create business partnerships or operate in
networks and can take advantage of each other’s
relationships. This is problematic since it is needed for the
public sector to acquire the essential knowledge of Al, Al
guidelines, and inspiration from others who have done the
same. This is also an issue that DIGG [5] has addressed as
an Al-specific condition that needs to be created to
encourage the appropriate use of Al in the public sector.
The study has shown that a lack of collaboration
opportunities has led to public authorities procuring a
partner rather than a particular product, which has two
purposes; acts like a network and a supplier. This partner
provides the organization with the right set of technical
skills and capabilities, gives advice and finds the needs,
offers a suitable Al service, delivers and implements it. The
benefit of this is that the public sector goes around the
problem, however, the bar is that the partner procurements
are expensive and state money could be saved if a free
network of this kind was available. Additionally, several
public agencies could benefit from this, since the smaller
ones do not have the same capabilities as the larger ones to
procure partnerships and it would also gain NLP and other
Al technologies to thrive in the public context.

Delimitations

This study is oriented against public procurement of NLP
technologies in the Swedish public sector. The results of
this study have been affected by the selection of
respondents, which are a majority of smaller public
agencies rather than larger and more public officials than
suppliers and subcontractors from the private sector. The
results would most likely look different if the majority were
larger public organizations or more suppliers and
subcontractors that were interviewed since these have other
strategies, experiences, and capabilities of public
procurement of NLP solutions.

CONCLUSION

This is an IBM case study that aimed to answer the thesis
question: What are the key-challenges of NLP technologies
in public procurement and their application in the Swedish
public sector? and contribute with knowledge to the field of
Al in the public sector. To answer this question, a thorough
literature study has been conducted of Al, with a focus on

NLP, and public procurement followed by 10 in-depth
semi-structured interviews with public officials from
various units at several public agencies from the Swedish
public sector and with procurement- and Al experts from
the private sector. This study does not only examine the
challenges of NLP in the public sector and public
procurement separately but also in combination, and
emphasizes the complexity of combining these two
concepts and investigates what the barriers are when these
two are correlated and the reason for this. Henceforth, the
answer to the thesis question has proven to be multifaceted
and ambiguous. It is clarified from the empirical data that
there are several key challenges for public procurement of
NLP technologies in the Swedish public sector. These key
challenges are the lack of sufficient digital competence by
public officials in public agencies, especially concerning
Al-based technologies, which affect the procurements of it,
its applications and the attitudes towards it as well as it
seems to become an obstacle for future NLP
implementations. The legal challenges concerning the
public sector’s duty to follow the fundamental laws of
Sweden, data privacy regulations, and LOU. Furthermore,
the ethical anxieties related to Al technologies being moral
and safe enough to operate for the public as well as the
organizational challenges to get the entire authority onboard
on an intelligent shift where various internal interests exist.
Additionally, the lack of co-development and partnerships
in the public sector is a condition for NLP to flourish within
public administration. The listed key challenges are,
according to the results of this study, building blocks
missing to create the whole picture of increasing public
procurement of NLP technologies in bodies governed by
public law in Sweden.

Future Research

Conclusively, the findings of this study show that there is a
need for further research on the public procurement of
Al-based technologies. An additional suggestion for future
research is to investigate the exposure to the competition
when using framework agreements and also if an Al
network in the public context could work and how.
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