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Abstract. The value of Artificial Intelligence (AI) in augmenting or even replac-

ing human decision-making in the organizational context is gaining momentum 

in the last few years. A growing number of organizations are now experimenting 

with different approaches to support and shape their operations. Nevertheless, 

there has been a disproportionate amount of attention on the potential and value 

that AI can deliver to private companies, with very limited empirical attention 

focusing on the private sector. The purpose of this research is to examine the 

current state of AI use in municipalities in Norway, what future aspirations are, 

as well as identify the challenges that exist in realizing them. To investigate these 

issues, we build on a survey study with respondents holding IT management po-

sitions in Norwegian municipalities. The results pinpoint to specific areas of AI 

applications that public bodies intend to invest in, as well as the most important 

challenges they face in making this transition 
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Empirical 

1 Introduction 

Artificial Intelligence (AI) can be defined as a set of technologies that simulate human 

cognitive processes, including reasoning, learning, and self-correction. Recent years 

have seen an increased interest in the potential uses of AI in private and public organi-

zations [1]. The prevailing argument in applying AI technologies in such organizational 

settings is that it can enhance, and in some cases even replace, human decision-making 

and action [2]. This ability provides many opportunities to utilize human resources to 

more meaningful and less repetitive tasks, while at the same time improving efficiency, 

reducing errors, and slicing costs [3]. In fact, there have been several publications from 

academic and popular press to date regarding the potential of AI, which much discus-

sions regarding how it can revolutionize the way organizations do business and interact 
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with their customers [4]. Despite much promise however, and a strong wave of enthu-

siasm regarding the potential of AI, there is still very limited understanding regarding 

the status of AI adoption, the expectations of organizations, as well as the challenges 

they face when adopting and deploying such solutions [5]. This issue is particularly 

apparent in the public sector, where the competitive pressure that typically describes 

private companies is absent, and deployments are usually less swift [6]. 

The opportunities of applying AI technologies in the public domain have been doc-

umented extensively in several early studies [7]. These range from using chatbots to 

interact with citizens about procedures and other types of queries [8], to deploying so-

phisticated methods to identify fraud detection [9], and using autonomous vehicles in 

traditionally human-executed tasks [10]. Such uses of AI demonstrate that the public 

sector can benefit in many ways by such technologies when they are applied to key 

activities that are within the realm of their responsibilities. Nevertheless, despite much 

promise and a strong emphasis on AI applications from national and European bodies 

[11], we still have very limited understanding about what the status is in public bodies 

regarding adoption levels, what IT managers see as the most difficult hurdles to over-

comes in order to make such objectives a reality, as well as what is the anticipated 

impact that AI will have on key performance indicators of public bodies [12]. Studies 

have shown that when it comes to technology adoption and challenges faced, public 

and private organizations have to overcome some common challenges but are also faced 

with distinct differences [13]. 

Building on this state of knowledge, and on the great promise that AI can produce 

for public organizations, this study seeks to explore the current level of adoption of AI 

in different areas of application pertinent to public organization activities. This research 

also seeks to highlight what are the key challenges public bodies face when routinizing 

such technologies, and to understand where public organizations see the greatest poten-

tial [14]. Exploring these aspects is crucial in order to direct investments and to deploy 

such technologies without any major hindrances. To empirically explore the research 

questions, we focus on Norwegian municipalities, and through a recent nation-wide 

survey present the outcomes from the answers received from IT managers. We selected 

municipalities as they typically have a broad range of activities that fall under their 

jurisdiction. Furthermore, the case of Norway is seen as well-suited as the degree of 

digitalization of public bodies is one of the highest word-wide, therefore being a good 

indicator of challenges, that other public bodies may face world-wide. The results pro-

vide us with an understanding of which are the priority areas that municipalities see as 

most important to deploy AI solutions, as well as what are the main constraints the 

currently face. This provides policy makers and practitioners with a clear view of what 

measures need to be taken to accelerate AI diffusion in the public sector through fo-

cused actions. 

The rest of the paper is structured as follows. In section 2 we overview the current 

state of knowledge regarding AI applications and highlight some key areas that have 

been documented in literature as being of increased significance for public bodies. We 

then proceed to discuss the context of Norwegian municipalities and the link to strategic 

direction set by the local and central government. Section 3 outlines the data collection 

process, the measures used to capture notions, as well as the demographics of 
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respondents. Section 4 presents the findings from this exploratory study, illustrating the 

current state of adoption based on different functional areas, the planned level of de-

ployments, as well as the most important challenges faced in realizing them. We con-

clude the paper with a discussion of the theoretical and practical implications of this 

work as well as some suggestions for future research. 

2 Background 

2.1 Business value of Artificial Intelligence 

Following the emergence of big data analytics and the rapid adoption of Internet-of-

Things (IoT), Artificial Intelligence applications have seen a renewed interest building 

on the massive amounts of data collected and stored. This data has enabled practitioners 

to realize such AI applications, and grounded on advanced techniques such as deep 

learning and reinforcement learning. Unlike the previous decades where such massive 

data was located in the hands of research institutes, nowadays an increasing number of 

public and private organizations are in place to collect, store and analyze such data as 

a result of falling storage prices and increased processing capacity. This has sparked a 

new wave of enthusiasm in practitioners regarding the potential applications and the 

business value that AI applications can deliver [15]. Much has been written about the 

increased speed and accuracy that AI can deliver, and the large workload that can be 

assigned to such technologies. Recent studies emphasize that the role of AI in the con-

temporary economy is not to completely replace human labor, but rather to take over 

repetitive and manual tasks. Only by doing so will organizations be able to harness the 

skills in which humans excel in such as creative thinking and problem solving. Further-

more, other recent articles see AI and human cooperating harmoniously in a synergy 

called augmented intelligence. According to this view, AI applications can help en-

hance human tasks, automating many activities and serving as decision-making aids. 

Through this way organizations will be able to harness the complementary strengths of 

humans and machines. 

Despite these claims, research on the business potential of AI is still at a very early 

stage [5, 16]. This is especially evident in relation to the public sector, which typically 

lags in technological adoption in comparison the private sector. To date, most academic 

literature has focused on potential applications of AI in the realm of public administra-

tion. For instance, a prominent example is that of chatbots for interactions with citizens, 

whereby human capacity to solve queries is automated. In another study, the use of AI 

for autonomous vehicles is examined, in which the task of internal resource manage-

ment and delivery is assigned to unmanned vehicles or robots. Anecdotal claims sug-

gest that such investments can reduce time needed to supple units with necessary re-

sources, reduce human errors, and slice down costs. This application of AI has signifi-

cant value in public institutions such as hospitals and medical centers, where consum-

ables and critical equipment can be delivered on demand and without the need of human 

resources to be committed for such tasks. Extending on this, there has been a large 

discussion about the vast opportunities that open up with utilizing personnel in more 
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meaningful and important tasks. Another important area where AI has been suggested 

to produce value for public administration is to automatize financial processes and de-

tect fraud. Advanced techniques of vision computing are able to scan thousands of doc-

uments in a matter of seconds, register details of expenses and other financial infor-

mation, and detect anomalies or potential fraud. In this way, AI not only contributes to 

increased speed in handling such financial information but is also less prone to human 

error in detecting errors or cases of potential fraud. While the academic and practice-

based literature stresses the value of AI in tasks of public administration, to date we 

have little empirical evidence about if public bodies are actually deploying such solu-

tions, and if so where. Furthermore, there is very little research regarding the plans of 

public organizations and which areas they see as the most likely to strengthen by means 

of AI investments. In the following sub-section, we discuss about the context of Nor-

wegian municipalities and the strategic and operational decisions that guide their ac-

tions. 

 

2.2 The context of Norwegian municipalities and digitalization 

The municipality is the lowest administrative and electoral level in Norway. Currently, 

there are 422 municipalities and size vary from a couple of hundred inhabitants to over 

650,000 in Oslo. In terms of area, you have the same variation, the smallest municipal-

ity is 6 km2 and the largest is 9700 km2. Regardless of population or area, the munici-

palities must provide an equal service to the population. The municipalities have a di-

verse responsibility, ranging from basic welfare benefits such as schooling, kindergar-

ten, social and medical assistance, child welfare, nursing home; to local roads, water, 

refuse collection, fire and rescue services; furthermore, the maintenance of churches 

and cemeteries, and cultural services such as operation of the cinema. Norway is focus-

ing on good digital infrastructure. The Government has set a goal that by the year 2020, 

90 per cent of the households in the country will have at least 100 Mbit/s offer based 

on commercial development in the market. In the long term, the goal is for all house-

holds to have offers for high-speed broadband, also in areas where the population is 

low and less profitable with development. Expansion of access to fiber is also in full 

swing, in addition to mobile networks. From autumn 2019, the 5G technology is widely 

available to residents of Trondheim municipality, and 5G networks have been prepared 

in ten major Norwegian cities from 2020. 

Internet access and bandwidth is a prerequisite for citizens and businesses to use public 

digital services. In addition, signals from sensors, welfare technology, traffic monitor-

ing, and digital exchange of information, such as a «patient ready to leave hospital» -

message, have become an integral part of municipal service production. In recent years, 

there has been an increased support for common digitization solutions for Norwegian 

municipalities. An example is SvarUt, which is a solution that conveys documents be-

tween sender and recipient via different channels. The municipalities and county au-

thorities have had access since 2013. By the end of 2018, more than 400 municipalities, 

but also all county municipalities and 77 government agencies had adopted the solution. 

In 2018, approximately 7.5 million letters were sent through SvarUt in Norwegian 
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municipalities and county municipalities. The potential for the number of shipments 

through SvarUt within one year is estimated at ten per capita, or approx. 53 million. 

But this is only one of many solutions to meet demands of more efficient municipal 

service production. 

Three new common digitization solutions were offered to the municipalities in au-

tumn 2018, DigiSos - a solution for being able to apply digitally for financial social 

assistance, DigiHelse - a solution that enables citizens to see agreements and have dia-

logue with the home service, and Minside- a service that provides residents access to 

all matters that they have with the municipality or the county municipality. These ex-

amples indicate that Norwegian municipalities to some extent have started a common 

digitalization to better citizen services. In our study we aim to examine the digital ma-

turity and readiness for next level technologies, such as AI. One final thing that is worth 

taking note of is the ongoing merging of Norwegian municipalities. The Government 

has initiated a municipal reform in which 119 municipalities will be 47 new. This means 

a reduction from 422 to 356 municipalities from January 2020. More inhabitants per 

municipality and larger geographical distances can increase the demands of good digital 

services to the inhabitants - A factor that might promote further innovation in municipal 

service production.  

3 Method 

3.1 Sampling and data collection 

To explore the questions raised in this study, we built on a survey-based research 

method aimed at key respondents within Norwegian municipalities. Key respondents 

included heads of the IT division, IT managers, and senior data scientists. The rationale 

of selecting respondents in these positions was that they are the most knowledgeable 

about the current status of AI investments in their organizations and are also the best 

informed about future areas of interest as well as challenged faced during implementa-

tions. To identify appropriate respondents, a search was conducted on the webpages of 

municipalities in Norway. These provide contact details for employees at different roles 

within the IT department, allowing us to locate those that fit the profile we were looking 

for better. A list of 83 respondents was compiles including some of the largest munici-

palities in Norway. Invitations were sent out to respondents via email, with a link to an 

online questionnaire. The questionnaire was designed in such a way so that it did not 

require more than 15 minutes to be filled out, and covered several areas relating to AI 

investments and future plans. After the initial invitation, two reminders were sent out 

within a two-week interval. The total number of complete responses received from this 

sample was 46, with 9 others being incomplete, and thus not retained for further anal-

ysis. 
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3.2 Sample demographics 

The final sample differed in several aspects, which provided an interesting dataset for 

further analysis. As planned, respondents held positions of senior management within 

the IT department, with the most frequent title being IT manager, digital transformation 

director, and department leader. With regards to AI adoption, the largest proportion of 

respondents indicated that their organization has not yet adopted AI, while from the 

rest, 10.9% had just started deploying AI within the year and another 19.6% had been 

using AI for 1-2 years. These results demonstrate that AI adoption in municipalities of 

Norway is still very low, and even those that have adopted some form of AI have only 

done so fairly recently. With regards to size, the sample varied significantly, with the 

largest proportion being municipalities with 500-1.000 employees, followed by a 

slightly smaller size-class of 100-500 (23.9%), while there were also some responses 

of the large municipalities with over 5.000 employees (13.0%). Respectively, the IT 

departments were fairly small, with the largest proportion being between 1-9 people 

(65.2%), followed by IT departments with 10-49 employees (26.1%), and a small num-

ber with 50-249 people (8.7%). These demographics are in alignment with the distri-

bution of Norwegian municipalities, where there are primarily small municipalities and 

IT departments, and a smaller number of large ones (e.g. Oslo and Trondheim). 

Table 1. Sample demographics 

 

Factors Sample (N) Proportion (%) 

Years using AI   

    We do not use AI yet 31 67.4% 

    Less than 1 year 5 10.9% 

    1-2 years 9 19.6% 

    2-3 years 1 2.2% 

   

How many people work in your organization?   

Less than 100 3 6.5% 

100-500 11 23.9% 

500-1.000 14 30.4% 

1.000-2.500 8 17.4% 

2.500-5.000 4 8.7% 

More than 5.000 6 13.0% 

   

How many people work in the IT department   

1-9 30 65.2% 

10-49 12 26.1% 

50-249 4 8.7% 

More than 250 0 0.0% 
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4 Results 

To analyze data, we used descriptive statistics and paired sample t-tests that were run 

through the software package IBM SPSS. The first part of the analysis involved exam-

ining the current state of AI use within municipalities. In order to examine potential 

areas of application within the context of public administration, we reviewed the rele-

vant literature that discusses the most promising ways in which AI can be leveraged 

[17, 18]. The results depicted below illustrate the percentage of municipalities within 

our sample that have not used AI in the specific areas of application, as well as those 

that have initiated deployments. From the results depicted in the graph below we can 

see that the most popular applications of AI for municipalities in Norway include intel-

ligent interaction agents with citizens (28.9%), real-time translations for meetings in-

cluding speech-to-speech and speech-to-text (21.1%), as well as request processing and 

applications handling and automatizing data entry with 15.7% each. These results 

demonstrate a clear trend in using AI to interact with citizens primarily, and in assisting 

in tasks where additional aid is required, such as communication. On the other hand, 

there is a large proportion of municipalities that have still not adopted any form of AI. 

 

Fig. 1. Current levels of AI adoption in Norwegian municipalities by area of use 

 

Extending on these findings, the next series of questions asked respondents to report 

the degree to which they plan to use AI in the future in the abovementioned areas. The 

0% 50% 100%
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Reducing paperwork burdens by automation

Intelligent supply chain management

Assisting decision-making

Request processing and application form handling (e.g. school…

Automatizing data entry

HR management

Performance and control monitoring (internally)

Autonomous vehicles

Personalization of information towards employees

Real-time translation for meetings (e.g. speech-to-speech,…

Cybersecurity (ensuring human security analysis)

Health and wellbeing (e.g. elder people monitoring)

Havent adopted Have adopted Not applicable
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reason for asking responses to evaluate future plans is to try to comprehend the types 

of investments they would be required to make and to propose policies and roadmaps 

to achieve desired objectives. Furthermore, future investment plans also are a good in-

dication about where other public bodies or municipalities in other countries plan to 

increase their investments. To examine this, we asked respondents to whom these areas 

were applicable to assess the level to which they are planning to invest in AI technology 

to support them. Responses were marked on a 7-point Likert scale, with 1 denoting a 

very low intention to adopt, while 7 indicates a very high intention to implement AI for 

the particular task. From the results it is evident that some areas of AI use are of in-

creased interest for municipalities. First and foremost, the use of intelligence interaction 

with citizens in the form of chatbots is regarded by respondents as a top priority to 

invest in for the near future. It is a frequent phenomenon that employees are overloaded 

with such requests and queries that can disrupt work and slow down other critical tasks. 

Since a lot of information on municipality websites requires effort to find, the use of 

chatbots to locate and provide this information in an easy way can free up the need for 

human resources in this task while at the same time provide increase citizen satisfaction 

with services. Similarly, request processing and application form handling was the area 

with the second highest interest for future adoption, with health and wellbeing services 

ranking as third. These results provide a clear view of where municipalities see the most 

value from AI in relation to the tasks that is within their realm of responsibilities. It also 

serves as a good roadmap to direct policy and funding to support such actions. 

 

Fig. 2. Intention to adopt AI in Norwegian municipalities by area of use 
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The final part of our examination looked at the challenge’s municipalities face when 

they adopt AI, or barriers that do not allow them to implement such solutions. In the 

categories presented below in Fig. 3, we asked respondents to evaluate on a 7-point 

Likert scale the extent to which each of the categories mentioned bellow was a signifi-

cant barrier to adopt or implement AI technologies in their everyday operations. The 

scale ranged from 1, denoting that the specific factor was not an important inhibitor of 

adoption, to 7 which meant that it was an important hindering factor for implementing 

AI technologies. The results highlight that the challenges that are faced from munici-

palities range from both technical to organizational. The most important hindering fac-

tor is the inability to integrate systems and data, as well as to ensure that quality data 

are utilized to train AI. Almost as equally important are organizational factors including 

the lack of expertise with the necessary know-how, the limited financial resources, as 

well as organizational inertia. These outcomes demonstrate that if Norwegian munici-

palities aim to adopt AI, they need both structural reforms as well as financial capital 

to pursue these directions. In fact, respondents noted that the perception that AI is not 

necessary for public administration is not an issue for non-adoption, indicating that low 

levels of maturity to date are mostly a result of organizational or technical hindrances.  

 

 

Fig. 3. Challenges in implementing and adopting AI technologies in Norwegian municipalities 
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is a growing number of research and popular press articles claiming that AI will radi-

cally change the way we do business. Despite such claims about the potential of AI 

there is still very little empirical research concerning the level of use within organiza-

tions, and particularly for public bodies. The purpose of this study was to shed some 

light about the use and intended use of AI within public administration and particularly 

in Norwegian municipalities. Since the scope of activities of municipalities is to a large 

extent similar world-wide, areas of using AI, as well as challenges faced during adop-

tion, or even barriers to adoption are likely to be the same also in other countries. To 

examine these issues, we conducted a survey study with a sample of municipalities in 

Norway, using senior IT managers as key respondents. 

From a theoretical point of view our study contributes to literature by demonstrating 

the areas which public administration organizations such as municipalities are currently 

investing in or are planning to do so in the near future. It is important to understand in 

which areas AI will be central in in order to propose optimal methods for deploying 

such solutions and streaming adoption processes. As with any technological adoption, 

inertial forces and challenges are likely to delay implementation or reduce potential 

business value if appropriate measures are not taken at early stages of projects [19]. 

Therefore, such cases may serve as lessons learnt for future ventures where organiza-

tional know-how can be transferred and best-practices adopted. Furthermore, from a 

citizen’s perspective, knowing what services would be best automated through AI can 

help create interfaces and AI-supported services that best fulfil citizen needs. It is crit-

ical to get feedback from users of these services in order not only to train AI applica-

tions but to design the provided services in a way that optimize satisfaction and ease-

of-use. Furthermore, by knowing what the main challenges are it is possible to develop 

governance plans and strategies to facilitate adoption, use, and routinization of AI 

within the public administration sphere. While such governance practices are quite 

common for other types of information systems, in AI they are still non-existent. 

From a practice-based perspective the outcomes of this study can help practitioners 

identify what the common challenges that they face are and form a knowledge exchange 

group [20]. Transferring such knowledge to other municipalities, and particularly those 

that are of a smaller size and with less resources can be particularly beneficial if they 

want to keep up with new emerging technologies. Furthermore, the outcomes can be 

used by policy makers in order to direct funding and assist municipalities with their 

deployments. With AI becoming an increasingly integral part of public administration, 

it is important that financial resources and policies are put into the right directions. 

Using such outcomes can help policy makers devise future frameworks and develop 

assistance plans for public bodies.  

While this study used a small sample of Norwegian municipalities it does provide 

some insight of trends. We intend to expand the sample of municipalities and also sur-

vey other public bodies to examine the level of adoption and challenged faced. Further-

more, in extended reach the plan is to examine the readiness level of Norwegian mu-

nicipalities in greater detail so that more concrete action plans can be formulated, and 

specific recommendations can be provided. We also encourage future researchers to 

examine how AI can be used to transform operations of public administration, and how 

deployments can be optimized in order to maximize derived value. It is important to 
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understand how such novel technologies can shape and complement existing strategies 

[21]. 
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