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ABSTRACT 

Artificial Intelligence (AI) is increasingly influencing everyday life and has become a key technology for 

government to improve citizen relationship management (CitRM): to establish, strengthen and boost 

the connection and interaction between public administration and citizens, in order to improve public 

service delivery and achieve effectiveness and efficiency. However, constraints such as the lack of 

awareness and knowledge regarding the potential of AI can explain the absence of a deeper adoption 

of this technological breakthrough. Thus, the aim of this study is to provide a better understanding of 

the abilities and possible uses of AI, more specifically how it can contribute to government augmented 

intelligence to improve CitRM. 

For this purpose to be achieved, this dissertation follows a Design Science Research methodology. A 

theoretical framework is performed on Artificial Intelligence and Government, and a systematic 

literature review is carried out to disclose relevant applications of AI in government. On the basis of 

the knowledge acquired, it is proposed a framework with a succinct set of recommendations that 

provides concrete information on possible AI-based applications and solutions to be adopted and used 

in Portuguese local government, namely at municipal level. 

Interviews with local government decision makers and experts in local government relationship with 

citizens confirm the usefulness and relevance of the framework and its possibility to provide a clear 

view on how AI can be used to improve CitRM. Despite a few concerns on challenges, opportunities 

such as optimising processes, improving and modernising public services, promoting citizen 

engagement and improving the relationship between citizens and municipalities were recognised by 

interviewees. This way, while helping public administration deal with the complexity surrounding 

Artificial Intelligence, the framework is expected to promote and underpin the adoption of AI solutions 

in government. Moreover, by adding knowledge to the use of AI in government, it is expected an 

intense scientific research and progress on the subject. 
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1. INTRODUCTION 

This chapter presents the bases of the research, which leads to the identification of the problem under 

study and, subsequently, to the definition of the goal, the research questions, and the intermediate 

objectives. Moreover, the relevance and importance of the study, both to society and to science, are 

identified and the structure of the document is defined. 

1.1. BACKGROUND AND PROBLEM IDENTIFICATION 

Since the emergence of the Web until the present day (Netexplo, 2018) and analogous to the 

agricultural and industrial revolution that preceded it, the digital revolution has had an impact on many 

aspects of our society (Gesing, Peterson, & Michelsen, 2018), becoming essential for the functioning 

of modern life across the globe (Hodson, 2018). Artificial Intelligence (AI) plays a crucial role in this 

revolution, making its presence widely felt in our daily lives (Gesing et al., 2018). 

AI has been increasingly embedded in the private sector as a set of potentially disruptive technologies 

across multiple areas, for instance, telecommunications, media and tourism (Chui et al., 2018). 

Companies are using AI for various reasons, including to improve the quality of decision-making, 

automate routine tasks, generate greater efficiency, and improve the customer experience. From 

chatbots to support online shopping, to video calls with a doctor, people nowadays are constantly 

interacting with AI (Mehr, 2017). 

By experiencing an increase in the interaction and engagement, and an improvement in the service 

delivery in the private sector, citizens expect the quality and treatment in public services to be as good 

as those received by the traditional private sector stance (Larsen & Milakovich, 2005). Therefore, 

although on a smaller scale, with the continuous technological innovation and the rising citizen’s 

expectations, public organisations across the globe have also recognised the potential of AI-

technologies and started to engage with AI in diverse domains, such as education and public health 

(Sousa et al., 2019). 

Nowadays, despite the growing investment and technological advances in AI and the fact that great 

part of public organisations consider it of the utmost importance, its impact is still not corresponding 

to expectations (Sousa et al., 2019). According to a study conducted by Microsoft and Ernst & Young 

in 12 European countries, with the participation of 213 organisations – 23 of which were 

Portuguese  −,  only 4% of the surveyed organisations have achieved AI outcomes that lead to 

organisational transformations (Bertrand, 2020). In what concerns Portuguese public organisations, 

more than half have already implemented AI-based solutions, yet only 5% seem to have had a positive 

impact on citizen services (Antunes, 2020). 

Several constraints, such as the lack of awareness and knowledge regarding the potential of AI-

technologies and direction, can explain the absence of a deeper adoption of AI across public sector in 

different countries (Bertrand, 2020; van Noordt & Misuraca, 2020). As a result, public entities still 

provide services in an outdated, slow, inefficient, and unsatisfactory way (Desouza, 2018; Mehr, 2017), 

and citizen satisfaction and confidence with the existing offer are not suitable anymore, especially 

when compared to the private sector (Sousa et al., 2019). 
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Considering the current context, investing in AI can be a way to improve the performance of public 

administration and thereby citizen satisfaction and engagement in an ever-changing environment that 

faces higher expectations from citizens, by transforming and settling global government problems 

related to the need for innovation and modernisation in public service delivery, the transformation of 

operational processes, and the way governments engage and manage their relationship with citizens 

(Berryhill, Heang, Clogher, & McBride, 2019). 

Accordingly, solving the lack of knowledge about the abilities and possible use of AI in public 

administration, particularly at the municipal level, as well as the insufficient support and direction, 

creates the main motivation for this study. This way, it will be explored how AI can contribute to 

optimise the performance and responsiveness of public administration and generate public value 

based on its innovation and modernisation, while improving citizen relationship management (CitRM), 

by addressing and presenting potential applications of AI within Portuguese municipalities. 

1.2. STUDY OBJECTIVES 

The main purpose of this study is to provide a better understanding on how AI can be used in 

government in order to improve CitRM. Therefore, the dissertation is guided by the following primary 

research question: 

“How can AI contribute to government augmented intelligence, in particular to improve citizen 

relationship management?” 

Associated to this research question, the following sub-research questions were defined: 

RQ1: What is behind governance and government? 

RQ2: What levels of government exist and what is the relationship between them? 

RQ3: What are the characteristics of the Portuguese local government? 

RQ4: Why can local government be a key level for the modernisation of public administration? 

RQ5: What is behind AI and what is its maturity level? 

RQ6: What are the most relevant AI areas? 

RQ7: What are the opportunities and challenges of adopting and implementing AI in the public sector? 

RQ8: How can AI be used to improve the quality of the relationship between citizens and government? 

RQ9: What AI-based solutions could be applied in Portuguese local government, namely at municipal 

level, to improve CitRM? 

RQ10: Will local government decision makers realise the opportunities and benefits associated with 

the adoption of AI and can they reflect the necessary willingness to benefit from such potential? 

To support and answer these questions, and thus achieve the main goal of this research, intermediate 

objectives were defined as follows: 
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1. Study the conceptual state-of-the-art around the topics and sub-topics related to Government 

and Artificial Intelligence; 

2. Study the applicational state-of-the-art, through real cases, of AI in government to improve 

CitRM; 

3. Develop a framework with recommendations for the use of AI in local government, namely in 

municipalities, that should be easily read and followed by local government decision makers; 

4. Evaluate the developed framework, particularly with regard to its usefulness, reliability and 

performance, and ascertain whether interviewees would be willing to adopt and follow it. 

1.3. STUDY RELEVANCE AND IMPORTANCE 

Governments have historically been the controllers of overall activities of society and of the market 

stimulation, playing a pivotal role in innovation and modernisation (Hawkins & Mazzucato, 2015; 

Jimenez-Gomez, Cano-Carrillo, & Falcone Lanas, 2020). As demand for public services and citizen’s 

expectations increase, as well as the complexity of policy implementation, public sector needs to 

innovate to become more inclusive and collaborative, while matching the quality desired in a more 

sustainable way. 

According to Desouza (2018), investing in AI has never been so important for governments, as well as 

public organisations in general, than it is now. Its adoption requires the design, building, use and 

evaluation of cognitive capabilities. Thus, when correctly applied and used as a strategic priority, its 

effects for society at large are vast and significant. 

Considering the current lack of awareness on the use of AI in the public sector (Kankanhalli, 

Charalabidis, & Mellouli, 2019), it is imperative to fill the gap in action-oriented research and 

information for the adoption of AI solutions in government. This way, this study, on the one hand,  

aims to contribute to the academic and public debate on how AI improves public services, optimises 

processes, improves the relationship with citizens and increases their experience, whilst on the other 

hand, indirectly aims to assess the risks and challenges of its application. 

The development of a practical approach for the use of AI in local public administration through the 

proposal of a framework based on best practices, specially focusing on AI-based solutions as a way to 

effectively improve citizens’ lives by improving their relationship with government, constitutes a 

valuable opportunity in several aspects. These include encouraging innovators to progress in this area, 

creating public private partnerships (PPP) and ventures by merging the strengths of each party to 

enable the development of AI, and ensuring that municipalities and decision makers are guided by 

democratic and ethical values in the adoption of AI solutions, while improving service quality and 

citizen engagement, as well as generating economic growth. 

In addition, only recently more researchers have begun to explore the adoption of AI in government, 

focusing mainly on areas such as business economics and computer science, rather than on the use of 

AI in public administration to improve citizens’ lives (Reis, Santo, & Melão, 2019a), which highlights 

the importance of this study for science. 
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1.4. STRUCTURE 

This work encompasses and is organised into five chapters representing the different stages to be 

carried out. 

The first chapter presents the bases and identification of the problem behind this dissertation, the 

objectives, the study relevance and importance, and the structure of the document. A brief overview 

of the state-of-the-art of AI in government is presented, thereby enabling the acknowledgement of 

the context and some pertinent concepts and raising awareness around the study. The motivation and 

focus of the research are stated, as well as the intermediate objectives to answer the research 

questions and achieve the main goal. Furthermore, the relevance and importance that this research 

may have for society and science are described. In particular, it reflects the impact it can have for 

governments and citizens, other public sector actors and private sector companies, as well as how this 

study differs from others in related fields and how it can bring added value to research on AI in 

government. 

Chapter 2 presents and describes the applied methodology. The Design Science Research (DSR) with 

the contributions of Vaishnavi & Kuechler (2004) was the selected research paradigm, so a description 

of each step of the process is given and a detailed explanation of its application and adaptation to this 

study is presented. 

According to the chosen methodology, in chapter 3 a literature review is conducted and organised into 

two distinct sections. In the first section, a theoretical framework for this study is presented and the 

main concepts and topics around research on Government and Artificial Intelligence are explored and 

described in such detail that, in the second section, a systematic literature review can be developed in 

order to identify and present in a structured way recent developments concerning AI applications in 

governments. 

Based on the knowledge acquired, in chapter 4 the framework is developed and evaluated. The results 

of the previous section are analysed, the steps of the process to build the final solution are stated and 

clarified, and the framework is presented. Additionally, a section dedicated to the evaluation of the 

solution is included, and a discussion after validation is presented. On the basis of the feedback 

obtained, a section containing the revised framework is also included. 

Finally, chapter 5 encompasses the conclusions of the research, specifically an analysis and summary 

of the results obtained, a reflection on the fulfilment of the objectives, the limitations encountered in 

the development of the study, and recommendations for future improvements and research. 
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2. METHODOLOGY 

In information systems research, two complementary paradigms are distinguished: behavioural 

science and design science. The first paradigm focuses on theory development and verification, 

whereas design science focuses on extending human and organisational capabilities through the 

creation of artifacts (Hevner, March, Park, & Ram, 2004). 

Bearing in mind that the desired output of this research involves proposing a framework with 

recommendations for the use of AI-based solutions to improve citizen relationship management, the 

methodology that seems most suitable, and therefore will be the one used and followed throughout 

this research, is the Design Science Research (DSR) methodology for information systems. 

2.1. DESIGN SCIENCE RESEARCH METHODOLOGY 

The DSR is defined as a problem-solving paradigm (Hevner et al., 2004) which aims to develop and 

achieve knowledge of a certain research problem, based on specific guidelines, through the design of 

innovative or improvement artifacts (Peffers, Tuunanen, Rothenberger, & Chatterjee, 2007). This 

method uses progressively the design as it is tested through the creation of an artifact. Hence, it 

enables a better understanding on how to solve the problem identified as well as the continued re-

evaluation of the outcome in an iterative process and, consequently, the improvement of the artifact 

until a suitable solution to the problem is found, on the basis of the knowledge obtained in the research 

phase (Baskerville, 2008; Hevner et al., 2004). 

This method balances relevance, scientific rigor and practical application, with the focus being on the 

importance of the problem, the novelty of the artifacts and their utility (Hevner & Chatterjee, 2010; 

Hevner et al., 2004). The artifacts can take various output forms and differ in their nature, as they can 

be or be transformed into products, such as instantiations (IT products) and models, or processes (e.g., 

methods) (Gregor & Hevner, 2013). In this dissertation, the artifact is included in the first group, as it 

concerns a framework with recommendations for the use of AI in local government. 

For the research to be successful, it must be ensured that the artifact contributes with practical or 

functional knowledge to the study area, must either solve the problem or provide a better solution, 

and it is codified and communicated to the community of practitioners who can leverage it, further 

explore and implement it (Hevner et al., 2004; Vaishnavi & Kuechler, 2004). 

There are several suggested models of DSR process. However, it was decided to use the model 

proposed by Vaishnavi & Kuechler (2004), presented in Figure 1, as it is more abstract, has a wide scope 

and a theory-based methodology for conducting research. The model consists of five steps, which are 

described below. 
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Figure 1. DSR Process Model (Vaishnavi & Kuechler, 2004) 

1. Awareness of the Problem: Awareness may come from a variety of sources, including the 

identification of problems in a particular discipline or new developments in industry. 

Accordingly, in this first stage, the research problem must be identified and explored. The aim 

is to describe, explain and address it, using theory and exploring the existing knowledge 

concerning the topic, in order to obtain a proposal, formal or informal, for a new research 

question or problem (Vaishnavi & Kuechler, 2004). 

2. Suggestion: This step occurs immediately after the proposal and is strongly connected to it. It 

corresponds to a creative moment of the methodology, wherein an initial attempt is made to 

design a prototype for the desired solution to the identified research problem (Vaishnavi & 

Kuechler, 2004). 

3. Development: At this point, the preliminary prototype design is developed and implemented, 

with the main objective of creating a specific artifact. The way to perform it may vary, depending 

on the type of artifact to be created (Vaishnavi & Kuechler, 2004). 

4. Evaluation: Once constructed, the artifact is evaluated at this step through techniques that 

enable to gather information and feedback on the behaviour and quality of the solution. During 

evaluation, hypotheses are made about the expected behaviour of the artifact, which implies 

critical acceptance of the analysis. The feedback collected, together with additional information 

obtained in the construction of the artifact, lets the proposed solution to be refined, which may 

lead to another round of suggestions or even a new design (represented in Figure 1 by the 

circumscription arrow) (Vaishnavi & Kuechler, 2004). 

5. Conclusion: This corresponds to the last step of the process, that is to say the final of a research 

cycle or of a specific research effort, which does not mean that the perfect solution was 

achieved, but that its results are accepted as sufficient. At this stage, and as the result of the 

study, the artifact, the knowledge acquired, and the facts learnt during the research process that 

can be repeatedly applied or used as topic for further investigation are considered. A valuable 
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aspect of this step for the study area is therefore the knowledge contribution of the research 

effort and, as communication is relevant to investigation, it is of great importance to achieve a 

high level of contribution (indicated by the leftward arrow coming out of Knowledge 

Contribution in Figure 1) (Vaishnavi & Kuechler, 2004). 

2.2. RESEARCH STRATEGY 

This section describes how each step of the DSR model process is used in this study and what tasks are 

performed in each one. The process can be structured as follows: 

 

 

 

 

Figure 2. DSR Implementation Strategy 

2.2.1. Awareness of the Problem 

A literature review is a process to get knowledge about what is already validated in the study area and 

create expertise on it, based on reading and understanding other studies in the same field. The main 

goal is to identify what is already known, what concepts and theories are relevant to the investigation, 

what study methods and strategies have been applied in researching the field, and whether there are 

any unanswered research questions in the knowledge area (Bryman, 2012). 

In this way, a literature review composed of both a theoretical framework of the disciplines 

Government and AI and a systematic literature review of AI in government will be carried out. For this 

purpose, the following objectives were defined, and their achievement will enable to identify and 

explain the research problem as well as to use the knowledge acquired as a basis for the suggestion 

and development step: 

1. Acknowledge and understand the political question, the most historically prevalent forms of 

government, the concepts of government and governance, the different levels of government, 

and types of State systems on the basis of the organisation of power between levels of 

government, so as to characterise and create awareness on relevant concepts and topics around 

Government. 

2. Acquire knowledge on the organisation of the Portuguese Public Administration and explore 

local administration, in particular municipalities in what concerns their characteristics, 

competences and intervention areas, in order to identify the particularities of the government  

that will serve as the basis for this study, to develop a more focused research. Moreover, 

recognise the main opportunities and challenges facing public administration and the need for 

its modernisation and innovation, understanding the context of citizen relationship 

management, the relevance of its improvement and the importance of local government to 

achieve it, as well as the potential of appropriate technologies as a solution. 

Awareness of the 

Problem 

Literature Review 

Suggestion and 

Development 

Framework 

Evaluation 

 

Interviews 

Conclusion 

 

Conclusions and  
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3. Contextualise, understand and obtain knowledge in the most important definitions and 

concepts surrounding AI, its origin and how the term emerged and was coined. Also explore its 

history and pertinent evolution, and the most relevant and frequently used areas of the field, 

which will underpin this study, namely regarding their definitions and features, purpose and for 

what they are applied, and limitations and advantages. 

4. Assess and ascertain the opportunities and benefits that the adoption of AI can bring to 

governments as well as the challenges and risks they may face, with a view to recognise how AI 

may be appropriate to foster the opportunities and mitigate the risks that public administration 

currently faces, which urge the need to propose an applicability framework. 

5. Find and present specific studies and cases of application of AI-techniques, tools and algorithms 

in governments around the globe and assess their value creation, in order to identify available 

solutions that could be adopted in Portuguese municipalities to contribute to their augmented 

intelligence in improving CitRM. 

2.2.2. Suggestion and Development 

After studying the subjects Government and Artificial Intelligence from a conceptual point of view and 

presenting the current situation as regards AI and its applications in government, the conditions are 

met to design and develop the desired artifact. 

Firstly, the conclusions reached through the literature review, which corroborate the proposed 

solution, will be explored in a structured way. Secondly, and based on such assumptions, it will be 

created a framework that proposes a succinct set of recommendations for the use of AI-based 

solutions. These recommendations are targeted to areas within the competence of Portuguese 

municipalities, their purpose is identified, as well as the AI areas that underpin them. This framework 

illustrates the artifact and, to help visualise what is intended, a prototype version of its structure was 

drafted as follows: 

Intervention Areas 
Purposes 

Recommendations 
AI Areas 

W X Y Z 1 2 3 4 

a) 
x  x  AI-based Solution 1  x  x 

  x x AI-based Solution 2 x  x  

b)  x   AI-based Solution 3 x x  x 

c) x    AI-based Solution 4  x x  

d) 

x x x  AI-based Solution 5 x x x  

  x  AI-based Solution 6    x 

 x  x AI-based Solution 7 x x   

Figure 3. Prototype of the Artifact Structure 

2.2.3. Evaluation 

Due to the subjectivity of the subject under study, the evaluation of the artifact should be carried out 

qualitatively, as it is appropriate when detailed insights about the topic are required, providing a 

clearer understanding in comparison to quantitative methods (Gill, Stewart, Treasure, & Chadwick, 

2008). Among the various evaluation approaches, conducting individual research interviews with local 
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government decision makers and experts in local government relationship with citizens seems to be 

the most appropriate method and therefore will be the one selected to obtain feedback and validation 

with respect to the usefulness, reliability, willingness to adopt it, and performance of the framework. 

A research interview is one of the most widely used methods for data collection and provides the 

researcher with an in-depth understanding of the interviewees’ opinions, motivations, experiences 

and knowledge on a particular subject, requiring verbal interaction between the interviewer and 

interviewee (Rowley, 2012). 

One of the most common and effective types concerns semi-structured interviews (Qu & Dumay, 2011; 

Rowley, 2012), which will be the one used in this study. Its broad acceptance is given to its accessibility, 

flexibility and capacity to cover human and organisational behaviour, as it relies on human 

conversation (Qu & Dumay, 2011). According to Gill et al. (2008), it involves pre-defined key questions 

that assist in identifying areas to be explored and let the interviewer and interviewee to delve into the 

ideas and detail of the questions, enabling the collection of important information that may not have 

previously been considered relevant to the researcher. 

In what concerns the questions type, open-ended questions are mainly used because they enable the 

collection of more information while being impartial. The length of the interview may vary depending 

on the availability of each participant, and its richness largely depends on the selection of interviewees, 

so it should not be random, but rather focused on the experience, background, beliefs and motivations 

of each interviewee. For this purpose, the acquisition of knowledge on the topic under discussion may 

help choosing the most suitable interviewees and, simultaneously, improve the quality of the interview 

data (Qu & Dumay, 2011). 

In addition to the set of skills required, such as questioning and note-taking, conducting an interview 

requires detailed and careful planning (Qu & Dumay, 2011). As such, a plan adapted from McGrath, 

Palmgren, & Liljedahl (2019) will be outlined as follows: 

 

 

 
Figure 4. Adapted Interviews Plan (McGrath et al., 2019) 

Background Preparation 

Understanding the scope and focus of the research questions is fundamental to a successful interview, 

which requires a study of the literature related to the topic. The time and place of the interviews should 

also be regarded, and they should be conducted in a comfortable environment so as not to disturb 

data collection. Furthermore, recording devices should be tested to avoid conflicts during the 

interviews (McGrath et al., 2019). 

Interviewees’ Identification 

As mentioned, selecting suitable and relevant interview participants is critical to the quality of the 

resulting feedback, as pertinent backgrounds and experiences may generate more interesting 

conclusions for the study. Interviewees’ profiles should be revealed, such as the years of professional 
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experience relevant to the topic, to give more credibility and authority to their feedback (Rowley, 

2012). Participants should be informed about the scope and focus of the study, a formal and credible 

invitation should be made to access their agenda, and their informed consent on being recorded is 

required (McGrath et al., 2019). 

Interviews Guide 

Developing an interview guide is important for conducting interviews. Having as much knowledge as 

possible regarding the topic as well as a recognition of how to conduct interviews, can help develop it 

(McGrath et al., 2019). Interview questions should be as clear, unbiased and open-ended as possible 

(Gill et al., 2008), and should be set in accordance with the research questions to facilitate data 

extraction and analysis (Rowley, 2012). 

Interviews Conduction 

Listening and questioning, along with a neutral attitude, are three crucial skills for successful interviews 

(McGrath et al., 2019). In this way, the researcher, in the role of interviewer, should contribute to 

generating knowledge during the interviews and should not be a passive player. A positive relationship 

between those involved should be ensured, and bias in the data collected should be avoided (Gill et 

al., 2008). In addition, the interviews should be recorded so that the next step can be carried out 

properly (McGrath et al., 2019). 

Interviews Transcription and Analysis 

Verbatim transcription, which corresponds to the exact word-for-word reproduction of the recorded 

words, is the predominant method of transcription of qualitative interviews. This process is usually 

very time-consuming and exhaustive, producing large amounts of written material. However, if done 

correctly, it enables the researcher to explore the data in detail and validate it. This should be done as 

soon as possible after the interviews are completed and, likewise, the analysis of the material should 

not be left until all interviews have been transcribed, so that the researcher can become more aware 

of emerging issues (McGrath et al., 2019). 

In light of the above, when applying the DSR model, the development and evaluation of the artifact 

are carried out in an iterative process. In fact, the feedback obtained in the evaluation phase will be 

considered to revise the artifact. Nevertheless, it will not be re-evaluated as the timeframe for this 

dissertation is limited. As a result, there will be no opportunity to perform these two steps iteratively. 

2.2.4. Conclusion 

Finally, the results of the study and the main limitations will be summarised and presented, while 

indicating possible future work that may improve or complement the research on the topic. Through 

the release of this document, the study will become public and thus will pave the way for discussion 

and further investigation on the subject, making the framework known to the community of 

researchers and experts who could explore and implement it and to local governments, thereby 

bridging the existing gap regarding the lack of support and awareness about the potential of AI. 
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3. LITERATURE REVIEW 

This chapter presents the theoretical bases and scientific foundations that corroborate and underpin 

this study and explores the literature and research that has already been developed in the area, in 

order to provide an adequate context on the object of study. To do so, the literature review is 

structured and organised into two parts to conduct a more comprehensive and robust research 

process and avoid possible biases. Firstly, a theoretical framework of the subjects Government and 

Artificial Intelligence and respective sub-subjects is provided, followed by a systematic literature 

review that focuses on the use of AI at the service of government. 

3.1. THEORETICAL FRAMEWORK 

In this first part of the literature review, an in-depth analysis is carried out around the topics behind 

this dissertation to contextualise and focus on the potentially most pertinent theory. This section is 

structured in two distinct parts: the first concerns Government, and the second Artificial Intelligence. 

The first part presents the main concepts, different levels of government, Portuguese local 

government, including its competences and intervention areas, challenges and opportunities. The 

second part explores in detail the most important and relevant concepts around AI, its origin and a 

brief history, its main areas and, finally, the challenges and opportunities it can bring to governments 

and public entities in general. 

3.1.1. Government 

3.1.1.1. Concepts 

Critical thought and the first reflections on the political question go as far back as to ancient Greece. 

The fundamental questions of political philosophy and political theories begin mainly with Plato’s 

Republic, which considers the model of an ideal constitution, and reach their peak in the complex 

analyses in Aristotle’s Politics, being highly connected to ethical theories and forms of government 

(Devereux, 2011; Keene, 2005). 

The political question was mainly centred on the distribution of power among citizens. For Plato, the 

object of a political community would be virtue with the attainment of the best possible life, and the 

only way to achieve it is by ensuring that those who rule have an accurate understanding of the science 

by which virtue could be obtained, understanding human nature exactly and governing as “philosopher 

kings” (Brogan, 2020; Devereux, 2011). 

According to Aristotle, those who govern may do so for the common interest of the whole community 

or for their own interest, and it may be only one or several to do so. The rule of only one is called 

“monarchy” when governance is performed with a view to the general good, or “tyranny” when it aims 

at self-interest. It is considered an “aristocracy” if the rule is of a minority – the best and the highest in 

society – and aims at the general good, or “oligarchy” if it benefits only the ruling minority. The rule of 

many that aims at the interest of the whole community is called “polity”, whereas “democracy” 

concerns the anarchic mob rule (Kenny & Amadio, 2022). 

For Aristotle, oligarchy and democracy would be the most common forms and, apart from tyranny, 

represent impure and perverted forms of government – tyranny aims only at the interest of the one 
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who governs, oligarchy aims at the interest of the rich, and democracy at the interest of the needy. 

The other three represent pure and true forms, governing for the common good and the interest of all 

(Brogan, 2020; Devereux, 2011). 

In the contemporary world, the term “governance” is referred on a variety of occasions and disciplines, 

and differs from the term “government” both theoretically and empirically (Bevir, 2012). Whilst 

government refers to all political institutions that allow the political function of the State, governance 

refers to “all processes of governing, whether undertaken by a government, market or network, 

whether over a family, tribe, formal or informal organisation, or territory, and whether through laws, 

norms, power or language (Bevir, 2012) involving an authoritative allocation of values for a society 

(Easton, 1965) through a government” (Anastasiadou, Santos, & Montargil, 2021). 

These concepts can be narrowed to their application in democratic States, considering democracy 

essentially consists of four characteristics (Diamond, 2004): 1. a political system in which the 

government is chosen by a fair and free electoral system; 2. the active participation of citizens in 

politics and civic life; 3. the protection of citizens’ human rights; and 4. a rule of law whose laws apply 

equally to all. 

During the process of State formation, centralism accompanied it; however, many developments and 

movements over the centuries have caused policies to be redefined and the mode of governance to 

change. The State lost its traditionally hegemonic power and functions, which have been distributed 

among actors from distinct fields and levels − from the global, in which supranational institutions 

control national ones, to the local (Abrantes, 2019; Nicolaidis & Howse, 2001). In this latter case, 

multiple competences have been entrusted to local governance (Abrantes, 2019), which refers to all 

levels of administration and government below the central one (Bevir, 2009). 

3.1.1.2. Levels 

Currently, countries have at least two levels of government: besides the central, a local or municipal 

level of government which, in most cases, is responsible for the affairs of municipalities and rural areas 

(Fellman, Bognetti, Shugart, & Tate, 2020; OECD & UCLG, 2016b). Some countries also contain a second 

level of subnational government – the regional or state level – usually with responsibilities for matters 

related to the interests of states, regions or provinces (Fellman et al., 2020; Thijs, Hammerschmid, & 

Palaric, 2017), and others a third: an intermediate layer between the local and regional levels, such as 

departments in France, provinces in Spain, districts in Germany and counties in the United Kingdom 

and the United States (OECD & UCLG, 2016a). Additionally, there are countries, such as China, that 

have rather complex structures with four or five levels. However, a single level below the central 

government may include several tiers (e.g., Russian Federation) and even include autonomous regions 

or cities, as it is the case of Finland, Portugal and Spain (OECD & UCLG, 2016b). 

On the basis of the organisation of power between central and subnational governments, a country 

may have a federal system (e.g., Canada, Germany, Russian Federation and the United States) or a 

unitary system (e.g., China, France, Portugal and Spain) (Thijs et al., 2017). 

In a federal system, sovereignty is shared between the federal government and the federated states 

(i.e., self-governing entities, usually states, provinces, regions or cantons, with their own government 

and, in most cases, own constitution). Whether by constitution or judicial interpretation, powers and 
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competences are assigned to both levels of government and cannot be changed by a unilateral 

decision. Generally, the federal government has exclusive assignments, such as defence, monetary 

policy, and the legal system, whereas federated states have final jurisdiction over several other policy 

areas. In most federal countries, local governments are created by the federated states, are under 

their jurisdiction, and have no independent relationship with the central government. Their 

characteristics, financing, competences and autonomy are defined by the federated states laws and 

constitutions, hence they may differ greatly from state to state within the same country (Fellman et 

al., 2020; OECD, 2019b). 

Belgium is an example of a complex federal State. Its federal government is responsible for the entire 

national territory and has certain competences, including those relating to international relations. In 

what concerns the second level – the regional level –, it is composed of six federated states: three 

regions based on the foundation of the territory (the Flemish Region, the Walloon Region, and the 

Brussels-Capital Region) and three communities on language (the Flemish, the French and the German 

Community), which overlap territorially. Regional governments have extensive competences related 

to territorial matters (e.g., fiscal affairs and employment), while community governments are 

responsible for population-related issues, such as health and education. Furthermore, there is also a 

third level – the intermediate level – which consists of provinces, and a fourth level composed of 

municipalities. These two levels are governed by regional legislation, which contributes to the 

institutional asymmetry in Belgium (OECD & UCLG, 2016a; Van Dooren, 2018). 

In contrast, in a unitary system, sovereignty is not shared. All powers are held by the central 

government and, throughout the country, all citizens are subject to the same single power (OECD, 

2017). Nevertheless, the central government can create or abolish local units of government, 

delegating authority to them, extending and reducing their powers and some political and 

administrative autonomy, and determining the policy decisions for their implementation (Fellman et 

al., 2020; OECD, 2017; Pollitt & Bouckaert, 2017). Autonomous regions or cities can also be recognised 

and, based on their historical, cultural, linguistic or geographical characteristics, have more authority 

than other local governments (OECD, 2019b). 

According to the Article 6 of the Constitution of the Portuguese Republic, Portugal is a unitary State 

whose organisation and functions respect the system of self-government of the autonomous islands 

and the autonomy of local authorities. Accordingly, besides the central government level, which runs 

the public administration and is responsible for the general policy of the nation, having competences 

in matters throughout the national territory, the country is composed of two autonomous regions – 

the archipelagos of Azores and Madeira – and a local level currently made up of municipalities and 

parishes (Madureira, 2018). 

Under the above-mentioned article, the autonomous regions have their own governing bodies and 

political-administrative statutes. They have a wide range of competences in matters related to their 

populations that are not constitutionally and statutorily limited to the central government and are 

exercised only in their respective territory and within the established level of autonomy, thereby 

neither compromising the sovereignty of the State nor its unitary nature. When it comes to local 

authorities, they have competences in broad matters established by national law, limited to their 

respective territory (Madureira, 2018; OECD & UCLG, 2016a; C. Rodrigues, 2011). 



14 
 

The Portuguese Public Administration is known for having a complex reality and can be understood in 

an organic and a material sense. In the first, it is understood as a set of organs, agents and services of 

the State, as well as other public entities, which aim to satisfy the public needs, whereas in the second, 

it corresponds to the activity performed by those entities (Direção-geral da Administração e do 

Emprego Público, 2018). Moreover, considering the organic sense, and depending on the degree of 

subordination to the central government, which is progressively lower, three main groups of entities 

are distinguished: Direct State Administration, Indirect State Administration, and Autonomous 

Administration (Direção-geral da Administração e do Emprego Público, 2021). 

Entities in the first group are hierarchically subordinated to the government and involve those that 

form the legal entity “State” (e.g., directorates-general organised into ministries and regional 

directorates). As regards the second group − Indirect Administration −, it includes public entities 

endowed with legal personality and with financial and administrative autonomy (i.e., distinct from the 

State legal person), which pursues the State objectives (e.g., Instituto Nacional de Estatística, I.P.). 

Finally, the third group − Autonomous Administration − encompasses entities which aim at pursuing 

the interests of their populations or members, possessing autonomy and independence to define their 

activity and orientation. The autonomous regions (regional administration) and local authorities (local 

administration), as well as public associations, are part of this last group (Direção-geral da 

Administração e do Emprego Público, 2021). 

3.1.1.3. Local Government – The Portuguese Case 

The Portuguese political system has long been centralised in terms of its public administration (M. S. 

Costa, Felizes, & Neves, 1997), resulting in an underdeveloped and powerless local government with a 

very limited scope of functions and competences (Ruivo, 2000). 

It was only since the events following the April 1974 Revolution that the democratic regime was 

established and, consequently, a new paradigm has emerged in local government – the 

democratisation process prioritised the decentralisation and the strengthening of local democracy (A. 

Pereira, 1991). With this purpose, the 1976 Constitution established four important principles – the 

autonomy of local authorities (Article 6), the existence of local units of administration as part of the 

democratic organisation of the State (Article 235), the financial and patrimonial independence of local 

government (Article 238), and local authorities’ self-regulatory capacity within the limits of the 

Constitution, the laws and the regulations issued by higher-level authorities or authorities with 

supervisory power (Article 241) (Opello Jr, 1978) –, which sought to change the centralist pattern 

embedded in the system (A. Pereira, 1991). 

Portuguese local authorities have been democratically elected and granted constitutional dignity since 

1976 (Silva, 2008) and, according to the Constitution (Article 236), there are three levels of local 

government in mainland Portugal − administrative regions, municipalities and parishes −, whilst the 

autonomous regions only comprise two (municipalities and parishes). Nonetheless, administrative 

regions have not yet been set up and, in 1998, the proposal to implement them was rejected in a 

national referendum (H. Costa, Veiga, & Portela, 2015). Therefore, in their absence, municipalities are 

the main units of the Portuguese local government (Moura e Sá, 2002) and, in turn, the focus of this 

research. 
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Currently, the Portuguese local government is composed of 308 municipalities (278 in the mainland, 

11 in Madeira and 19 in Azores) and 3092 parishes (2882 in the mainland, 54 in Madeira and 156 in 

Azores) (Secretaria Geral da Administração Interna, 2021), which correspond to the lowest tier of local 

authorities, with rather limited functions, few resources and technical administrative capacity 

(Madureira, 2018), and are institutionally represented in the organic structure of the municipality to 

which they belong (A. Pereira, 1991). The legitimacy of their decisions stems from the election (held 

every four years) of the respective bodies, which, in accordance with the Constitution (Article 239), are 

constitutionally enshrined as executive bodies – the municipal council and the parish council – and 

deliberative bodies – the municipal assembly and the parish assembly (Comissão Nacional de Eleições, 

2021). With the exception of the parish council, whose president is the first of the most voted list in 

the election to the parish assembly, the bodies are appointed according to the principle of election by 

universal, direct and secret suffrage of citizens registered to vote in the area of the respective local 

authority, on the basis of the proportional representation system (Secretaria-Geral do Ministério da 

Administração Interna, 2021). 

Municipalities have significant asymmetries (Bravo & Vasconcellos e Sá, 2000) and, in line with a cluster 

analysis conducted by Soares, Marquês, & Monteiro (2003), four groups of Portuguese municipalities 

are identified based on identical levels of socioeconomic development: 

1. The first cluster – “less developed rural areas” – is predominantly comprised of interior 

municipalities in northern and central Portugal, usually near the Spanish border, and also 

extends to the southwest coast. These municipalities are characterised by an ageing population, 

low population density, low percentage of working population and high unemployment rate, a 

large number of existing businesses belonging to the primary sector, and a high number of 

health centres per capita, thus representing the group with the lowest level of socioeconomic 

development. 

2. Many municipalities from the north and centre as well as some from Alentejo and the Algarve, 

in the south, are part of the second group, named ‘‘more developed rural areas’’, which is 

characterised by an average level of socioeconomic development – more developed than the 

municipalities in the previous group, but less than those in the following clusters. 

3. The third cluster, “coastal urban areas”, is composed by municipalities from the coastal area, 

municipalities around Oporto and Lisbon, around Faro and Portimão – in the south –, and some 

in the centre, such as Leiria, Figueira da Foz and Coimbra.  This group is characterised by high 

population density, high percentage of active population, high migration rate, large number of 

firms belonging to the secondary and tertiary sectors, higher purchasing power compared to the 

first and second groups, water and electricity consumption above the average, and the highest 

value of environmental expenditures. In addition, the number of schools per square kilometre 

and the number of doctors per capita are also higher, in contrast to the number of health centres 

and the number of libraries, which are lower in comparison with the previous clusters. 

4. ‘‘The two main cities’’ correspond to the fourth cluster and include the municipalities of Lisbon 

and Oporto, which represent the most developed ones regarding socioeconomic indicators, 

paying special attention to the highest level of purchasing power, population density, and 

number of hospitals, beds in hospitals and doctors per inhabitant. 
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Finally, as defined in the Law 75/2013 of September 12, Portuguese local government also includes, 

although they are not considered local authorities and do not have electoral political autonomy, 

intermunicipal entities – two metropolitan areas (Lisbon and Oporto) and 21 intermunicipal 

communities –, which are pivotal for fostering the cooperation between municipalities and the central 

government in diverse domains, with their own attributions and competences in the provision of 

essential public services and in regional planning and development, and associations of parishes and 

municipalities for specific purposes, which are formed for the promotion of common interests of the 

members. Additionally, local enterprises (business-like organisations partially or wholly owned by a 

municipality or associations of municipalities, built as private-law entities while granting supervisory 

powers to local government, and which encourage local entrepreneurship as an alternative to an in-

house solution) are also comprised in the universe of local administration (Direção-Geral das 

Autarquias Locais, 2021; OECD, 2020). 

Competences and Intervention Areas 

Following the failure of the 1998 national referendum on the implementation of administrative 

regions, successive governments have, over the years, reinforced the progressive decentralisation of 

competences from central to local government (H. Costa et al., 2015; Dias, 2015). Therefore, with the 

reform created by the Law 159/99 of September 14, which established the framework for the transfer 

of assignments and competences to local authorities, and following its modifications, Law 75/2013 of 

September 12 establishes the legal regime of local authorities, approves the statute of intermunicipal 

entities and the legal regime of municipal associations, and establishes the legal regime for the transfer 

of competences from the central government to local authorities and intermunicipal entities 

(Domingos, 2019). 

Portuguese local government has consultation, planning, investment, management, licensing and prior 

control, and supervisory responsibilities (Law 75/2013 of September 12, Assembleia Da República, 

2013) (Article 3) in a wide range of services that support economic development and improve citizens’ 

quality of life, so its performance is of utmost importance in an era of increasing complexity (Caldas, 

Ferreira, Dollery, & Marques, 2018). 

Regardless the territory location, size, sociocultural or demographic characteristics (Nogueiro & 

Ramos, 2014), municipalities have great importance both in terms of decision-making and financial 

expression and in local development (Jorge, Camões, Carvalho, & Fernandes, 2008; Nogueiro & Ramos, 

2014). Under Article 23 of the Law 75/2013 of September 12 – last amended by Law 66/2020 of 

November 4 –, municipalities are responsible for promoting and safeguarding the interests of their 

citizens in articulation with the parishes and for applying the constitutional principle of subsidiarity 

(i.e., ensuring that decisions are taken as closely as possible to the citizen) (Spicker, 1991), having 

competences in the following areas and, for instance, in the following domains: 

a. Rural and urban equipment – management and investment in green spaces, streets, cemeteries, 

markets, fairs and public services infrastructures (Law 75/2013 of September 12, Assembleia Da 

República, 2013) 

b. Energy – management of low-voltage electricity distribution; public lighting; licensing of fuel 

storage and supply facilities (Law 75/2013 of September 12, Assembleia Da República, 2013) 
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c. Transport and communications – management of roads, sections of roads, equipment and 

facilities within the urban perimeters that do not integrate a main or complementary route and 

the technical road channel; management of disqualified roads by the National Road Plan and 

sections replaced by bypasses; ensure regular and tourist passenger transport; creation of road 

transport support structures; granting of licences for the exercise of rental transport activity in 

light passenger vehicles (Law 50/2018 of August 16, Assembleia Da República, 2018) (Article 21) 

d. Education, teaching and vocational training – construction, maintenance and equipment of 

public establishments for the second and third cycles of basic education, secondary and 

vocational education; ensuring meals and the management of school canteens in pre-school, 

basic, secondary and vocational education establishments; support to children and students 

within the scope of school social welfare; participation in the management of educational 

resources and in the recruitment of non-teaching staff; ensuring school transport and 

accommodation for basic and secondary education students, as an alternative to it; promoting 

the compliance of compulsory education; ensuring curricular enrichment activities; participation 

in the organisation of school security (Law 50/2018 of August 16, Assembleia Da República, 

2018) (Article 11) 

e. Heritage, culture and science – creation and management of culture and science centres, 

theatres, libraries, museums, squares and parks; management, enhancement and conservation 

of local cultural, urban and landscape heritage and of non-national museums, as well as the 

recruitment and management of their employees; management of unused public real estate; 

control, supervision and authorisation of cultural projects and events (Law 50/2018 of August 

16, Assembleia Da República, 2018) (Article 15 and Article 16) 

f. Leisure and sports – construction and maintenance of venues and equipment for sports and 

recreation, as well as of campsites of municipal interest; support for sports and recreational 

activities (Law 75/2013 of September 12, Assembleia Da República, 2013) (Article 33) 

g. Health – construction, equipment and maintenance of primary health care units; management 

of the logistical support services and non-clinical personnel of the functional units of the Health 

Centres Group of the National Health System; participation in programmes to promote public 

and community health, healthy living and active ageing; healthcare provision (Law 50/2018 of 

August 16, Assembleia Da República, 2018) (Article 13) 

h. Social welfare – provide the social support service; monitor the contracts of the beneficiaries of 

Social Integration Income; support the construction of kindergartens, nursing homes and 

centres for the mentally and physically disabled; participate in the creation of social services and 

equipment,  in programmes, actions and campaigns, aimed to fight poverty and social exclusion 

(Law 50/2018 of August 16, Assembleia Da República, 2018) (Article 12) 

i. Housing – construction of social housing; management of programmes to support rentals and 

urban rehabilitation; management of real estate for social housing purposes (Law 50/2018 of 

August 16, Assembleia Da República, 2018) (Article 17) 

j. Civil protection – approve the municipal civil protection emergency plans; support the municipal 

fire brigade and teams of volunteer fire brigades’ associations; participate in the construction 
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and management of facilities and equipment to prevent and fight forest fires; ensure the 

functioning of the municipal operational coordination centre (Law 50/2018 of August 16, 

Assembleia Da República, 2018) (Article 14) 

k. Environment and basic sanitation – management of municipal systems for the supply and 

treatment of water, the municipal sewage system, public cleaning, collection and treatment of 

solid urban waste; cleaning and maintenance of bathing areas; participate in air quality 

management, as well as in the installation of local networks for its monitoring; propose the 

creation of protected areas of local, regional or national interest, participating in their 

management (Law 75/2013 of September 12, Assembleia Da República, 2013) 

l. Consumer protection – promotion of actions to inform and defend consumers' rights; support 

consumer associations (Law 75/2013 of September 12, Assembleia Da República, 2013) 

m. Fostering development – creation or participation in municipal or intermunicipal enterprises and 

in associations for rural development; promote the development of craft activities and 

ethnographic events of local interest; participation and collaboration in programmes to 

encourage the establishment of companies and in local employment initiatives; participation in 

the definition of tourism policies; licensing and supervision of industrial, commercial, tourism 

and hotel organisations (Law 75/2013 of September 12, Assembleia Da República, 2013) 

n. Territorial planning and urbanism – preparation and approval of municipal territorial plans and 

participation in the respective regional plan; approval of allotment operations; propose the 

integration and exclusion of areas in the National Ecological Reserve and the National 

Agricultural Reserve (Law 75/2013 of September 12, Assembleia Da República, 2013) 

o. Municipal police – creation of municipal police forces with intervention in areas and under the 

terms to be defined in a specific statute (Law 75/2013 of September 12, Assembleia Da 

República, 2013) 

p. External cooperation – participation in cooperation projects within the European Union and the 

Community of Portuguese Speaking Countries (Law 75/2013 of September 12, Assembleia Da 

República, 2013) (Article 33) 

Through complementary diplomas – laws and decree-laws –, other competences, in specific matters 

or in any of the above, can be delegated by the government to municipalities (e.g., Law 69/2015 of 

July 16 expanded the municipalities’ assignments in education, teaching and vocational training) 

(OECD, 2020). In order to increase decentralisation and refine competences, Law 50/2018 of August 

16 set out the framework for the transfer of new competences in a vast array of matters to 

municipalities, such as the management of port-maritime areas and urban areas for tourism and 

economic development not affected to port activity (Article 18), management, conservation and 

maintenance of maritime, fluvial and lake beaches (Article 19), elaboration and collection of cadastral 

information and participation in the management of protected areas and forestry intervention 

(Article 20), installation and management of citizen’s bureaus and local support centres for migrants 

(Article 22), definition of the model for proximity policing (Article 23), animal protection and health 

(Article 24), control in the area of food safety (Article 25) and fire safety in buildings (Article 26), 

management of public parking (Article 27), and authorisation of games of chance (Article 28). 
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Likewise, Law 50/2018 of August 16 designates new assignments to intermunicipal entities in matters 

of intermunicipal scope, and transfers assignments from central administration and municipalities to 

parishes, considering their population and execution capacity. From the central administration, the 

installation and management of citizen spaces, in articulation with the national network of citizen’s 

bureaus and with the municipalities, and from the municipalities, matters such as the management 

and maintenance of green spaces, the street cleaning, the maintenance and replacement of urban 

furniture in public space, the management of fairs and markets, and the authorisation for events 

(Article 38). 

3.1.1.4. Challenges and Opportunities 

Governed by the principle of subsidiarity in an era increasingly marked by globalisation, public 

administration has a key role in addressing the different challenges of today. These challenges are 

associated with trends such as digitalisation, new technologies, new cultures of communication and 

mobility, ageing population, economic and social inequality, and climate change, which require 

appropriate, effective and consistent responses from governments, as well as from society, and should 

be outlined through a common vision and translated into strategies, measures and innovative policies 

(Agência para o Desenvolvimento e Coesão, 2020). 

At the same time as triggering challenges, such trends foster the emergence of new opportunities to 

improve citizens’ lives, increase their trust in public entities, and have a positive impact on the 

environment. To seize them, it is necessary to develop innovative and modern ways of acting in public 

administration, in order to strengthen its ability to create value, improving its relationship with citizens 

on the basis of the promotion of their active engagement, the transformation and improvement of 

processes, and the continuous improvement of public services (Agência para o Desenvolvimento e 

Coesão, 2020). 

Accordingly, several modernisation strategies have been presented over time in the Portuguese Public 

Administration, including improving the quality of the services provided to citizens, increasing 

proximity and dialogue with the citizen, and the introduction of administrative simplification systems 

(C. Rodrigues, 2011). More recently, the Strategy for Innovation and Modernisation of the State and 

Public Administration for 2020-2023 was defined, which aims to achieve two main objectives: bringing 

the State closer to citizens and developing the capacity of public entities to meet the challenges 

(Agência para o Desenvolvimento e Coesão, 2020). 

However, notwithstanding the efforts being made, challenges to the success of these strategies 

continue to be posed, such as: 1. citizen-centric processes; 2. interconnection of services; 3. civil 

servants’ qualification; and 4. decentralisation of services (Santos, 2021). 

Several public administration services are currently made available online on a departmental 

approach, which reflects the siloed organisational culture of the State. It does not reflect the interest 

and the experience desired by citizens when accessing services and, consequently, their satisfaction 

with the existing service provision is not suitable anymore, resulting in disappointment (Santos, 2021). 

In this connection, each service has its own databases and systems. As a result, there is no single logical 

representation of each citizen throughout the different State services, which urges the need to 

integrate and interconnect services in order to achieve simplification. Moreover, to ensure the 
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efficiency of processes and quality in service provision, the performance of civil servants is also a critical 

factor (Santos, 2021), and accordingly, it is imperative to qualify and empower human resources (Cinar, 

Trott, & Simms, 2019). 

The reforms associated with decentralisation, with the increment of the transference of competences, 

have made municipalities responsible for a broad array of services consumed by citizens. In turn, local 

services are precisely those with the greatest shortcomings (Santos, 2021). Thus, it is fundamental to 

find solutions in order to obtain quality services, making them more effective, efficient, available, 

simple and closer to citizens (Bilhim, 2004; M. Rodrigues, 2009; Tavares et al., 2018; Teles, 2016), and 

therefore ensure that local authorities are able to fully respond to their competences, as well as 

adequately to the issues, needs and expectations of their citizens (Freitas do Amaral, 2015; Tavares et 

al., 2018). 

In light of the above, a change in citizen relationship management has become a strategy for multiple 

governments (Carvalho, Demo, Medeiros, & Scussel, 2021). This strategic change is based on 

establishing, strengthening and boosting the connection and interaction between public 

administration and citizens, with a view to improve public service delivery and achieve effectiveness 

and efficiency in public entities, increasing citizen orientation and thereby imposing a better and more 

effective relationship between them (Andrade & Camacho, 2014; Carvalho et al., 2021; Schellong, 

2006). For this purpose, the use of appropriate technology, combined with people and efficient 

processes, has been seen as a critical factor (Carvalho et al., 2021) as it enables, for instance: 

- Intelligent and personalised communication (e.g., automatic responses to citizens’ enquiries and 

requests, sending alerts, news and updates through different forms and on a wide variety of 

subjects); 

- Administrative simplification (e.g., automatic production of processes and responses related to 

citizens’ requests, automatic redirection of questions and documents); 

- Integration of services (e.g., easier and faster update of citizens’ data in all services); 

- Aggregation of information (e.g., government portals); 

- Accessibility and combating info-exclusion (e.g., every-citizen interfaces); 

- Strengthening democracy (e.g., e-voting). 

By being the level of governance closest to citizens, with a deep knowledge of their reality and the 

capacity to bring them closer to democratic processes, and the first point of contact between central 

government and the community, local government is in the ideal position to be a driver of change and 

an agent of innovation and modernisation of the State and public administration, and the main driver 

in the relations between public administration and the community (Amador & Cegonho, 2022; 

Ferreira, 2020). 

As such, it is vital to include and value citizens in the research and development of policies and services 

aimed at them, in order not to discourage proximity, to ensure that services are fine-tuned in line with 

their real preferences and needs, and able to meet the expectations of an increasingly demanding, 

educated and environmentally conscious community, while ensuring cost efficiency and flexibility 
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(Teles, 2016). Special attention should be paid to vulnerable groups, namely the most disadvantaged, 

people with disabilities and the ageing population, to fight social exclusion and involve the entire 

generational and economic spectrum, and thus overcome the challenges imposed by them in attempts 

to innovate and modernise (Azevedo, 2013; OECD, 2020). 

3.1.2. Artificial Intelligence 

3.1.2.1. Concepts 

From the Latin intelligentĭa, derived from intelligere, intelligence is defined as the set of all mental 

faculties whose object is knowledge, such as memory, reasoning, conception and abstraction (Porto 

Editora, 2021). This is one of the main characteristics that distinguish the human being from other 

animals and marks the essence of the taxonomic classification that the human species has given itself: 

Homo sapiens (i.e., “wise man”) (Russell & Norvig, 1995). 

The study on the functioning of the human’s intellectual functions and their evolution in the 

surrounding environment goes back many centuries and is associated with research and experiments 

in various subjects, from Psychology, Philosophy and Linguistics, to Physics, Biology and Mathematics. 

Artificial Intelligence is not isolated and involves integrating knowledge from different disciplines 

(Yang, Wang, Byrne, Schneider, & Yang, 2019). Notwithstanding, it is not exclusively limited to studying 

and understanding intelligence, but also to building and implementing intelligent entities (Russell & 

Norvig, 1995). 

Intelligent entities or agents are related to systems that gather information and perceive a given 

environment, processing this information so that, through interpretation, they take appropriate 

actions to maximise the chance of success in fulfilling the objectives or tasks to which they have been 

assigned, thus acting in their environment (Maes, 1996; Russell & Norvig, 1995). According to 

Wooldridge & Jennings (1995), to satisfy their designed objectives, these agents must possess 

characteristics like autonomy, pro-activeness, reactivity and social ability (i.e., be able to operate 

without the direct intervention of other entities, to exhibit goal-oriented behaviour by taking the 

initiative and not simply acting in response to the environment, to respond in a timely fashion to 

perceived changes in the environment, and to interact with other agents, possibly humans, through a 

specific language). In this context, AI was defined on the basis of two main dimensions: one related to 

the ability of machines to think and act as humans, carrying out functions that require intelligence, 

whereas the other with regard to the ability of machines to behave rationally, perceiving the 

environment and taking action (Russell & Norvig, 1995). 

Even though the term “Artificial Intelligence” has been explored over several decades, there is no 

distinct and globally accepted definition (Wirtz, Weyerer, & Geyer, 2019). Scholars and researchers 

refer to it in different ways and various definitions, focusing from human performance to mathematics, 

can be found over the literature (Graßmann & Schermuly, 2021; Krafft, Young, Katell, Huang, & 

Bugingo, 2020). Nevertheless, the characteristics of machine-based systems and human-like intelligent 

behaviour are generally addressed (Wirtz et al., 2019) (e.g., for Tzafestas (2016), AI is the branch of 

computer science concerned with the development of systems that are able to perform cognitive tasks 

that typically require human intelligence). 
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Accordingly, for the purpose of this research, AI will be considered as intelligent systems with the 

ability to perform cognitive tasks typically reserved for human intelligence, such as understand, 

monitor, continuously learn, represent knowledge, reason, plan, interact, make predictions, take 

action, perceive, solve problems, move and manipulate objects, for a set of defined goals (OECD, 

2019a; Ongsulee, 2017; Rai, Constantinides, & Sarker, 2019; Wirtz et al., 2019). 

The degree a system can emulate human capabilities, both in terms of versatility and performance, is 

used as a key criterion in determining the existing types of Artificial Intelligence. On this basis, there 

are two main general classifications: the first category is based on the functionalities of AI and the 

second, more generic, on its capabilities (Chaudhari, More, Bhadak, Chaudhari, & Gawali, 2020; 

Hassani, Silva, Unger, TajMazinani, & Mac Feely, 2020). 

Considering the first category, AI is subclassified into four categories: Reactive Machines, Limited 

Memory, Theory of Mind and Self-Awareness (Kurian & V, 2021). Reactive Machines are the most basic 

types of AI and do not store memories or experiences for future action, being only able to focus on the 

current scenario, to which they react with the best possible action (e.g., IBM's Deep Blue, a program 

created especially for playing chess that, in 1997, was able to beat the world champion Gary Kasparov, 

having been able to analyse approximately 200 million possible positions per second and to determine 

the next move by looking ahead 20 steps) (Campbell, Hoane, & Hsu, 2002; Chaudhari et al., 2020). 

Limited Memory machines encompass most AI applications and, in addition to having the capabilities 

of the previous ones, have the ability to learn from historical data and store and process past memories 

or experiences for a short period of time, using them for future decisions during a limited period (e.g., 

virtual assistants, chatbots and self-driving vehicles) (Chaudhari et al., 2020; Hassani et al., 2020). 

The next category of AI systems − Theory of Mind − focuses on social values and human emotions, so 

these systems should be able to interact socially and adjust behaviour on the basis of those values, 

needs and emotions (it is currently considered a work in progress). Finally, Self-Awareness corresponds 

to a hypothetical concept that concerns machines with awareness of their own emotions and mental 

states, as well as of those around them, and with the ability to make inferences, having a level of 

intelligence and awareness similar to that of humans (Chaudhari et al., 2020; Hassani et al., 2020; Marr, 

2021). 

Moreover, based on its capabilities, AI is divided into three broad types: Narrow AI, General AI and 

Super AI (Haenlein & Kaplan, 2019). Artificial Narrow Intelligence (ANI), also referred to as Narrow AI 

or Weak AI, encompasses any example of AI that is seen around us and, in turn, will be the focus of 

this study: goal-oriented systems that simulate human behaviour under a restricted range of 

constraints and parameters, being able to handle one or a few specific tasks in an incredibly valuable 

and successful way (Gobble, 2019; Graßmann & Schermuly, 2021). These systems have a narrow range 

of capabilities and comprise the Reactive and Limited Memory subclassifications (Hassani et al., 2020). 

The idea of a single flexible form of intelligence with the ability to think, understand and act at the 

level of a human is commonly referred to as Artificial General Intelligence (AGI), General AI or Strong 

AI. An AGI system is intended to have the ability to learn, comprehend, perform and solve any 

assignment and intellectual activity that a human can without any aid, generalising and applying 

knowledge and competences in a variety of different contexts and across diverse domains (Adams et 

al., 2012; Huang, 2017). Furthermore, the third type − Artificial Super Intelligence (ASI) or Super AI − 

corresponds to a hypothetical idea resulting from General AI that is desired to be superior to human 
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intelligence in every sense, that is to say to be better and more capable than a human being both at 

the level of cognitive abilities and in accomplishing tasks (Chaudhari et al., 2020; Hassani et al., 2020). 

According to the European Commission (2018), there are still several challenges and open questions 

to build the capabilities needed to achieve Strong AI, including machine self-awareness, its ability to 

define its own purpose, to represent common sense, to apply accumulated knowledge and experience 

to new and different contexts, as well as to express emotions and have emotional intelligence. 

Although AI research is booming, its long-term evolution is fundamentally uncertain (Berryhill et al., 

2019) and, consequently, it is not easy to predict when the scope of this type of AI will be reached 

(Gobble, 2019; Graßmann & Schermuly, 2021). 

Current AI systems are thus a long way from being able to mirror human intelligence in its fullness (i.e., 

to demonstrate the learning ability of a human being by successfully performing different types of 

tasks and reasoning about a wide range of subjects) (European Commission, 2018). The existing 

perspective – focused on Narrow AI – promotes the notion that humans and AI have their own 

strengths and weaknesses and can complement each other and coexist in a mutually beneficial way: 

systems support and augment human capabilities, helping to improve their efficiency and enabling the 

achievement of better outcomes (Berryhill et al., 2019; Hassani et al., 2020). This “humans + AI” 

approach has emerged in parallel with the evolution of AI and is commonly referred to as Augmented 

Intelligence or Intelligence Amplification (IA) (Carter & Nielsen, 2017; Cerf, 2013; Hassani et al., 2020; 

Rui, 2017; Sadiku, Ashaolu, Ajayi-Majebi, & Musa, 2021), and its impact on our lives is increasingly 

noticeable and revolutionary (Chaudhari et al., 2020), becoming a central force for the economy, 

society and the public sector (Boyd & Wilson, 2017). 

3.1.2.2. Origin and Brief History 

Myths, stories and reflections about artificial beings, mechanical men, or automata, date back to 

ancient Greece. However, despite the seeds planted by philosophers and its long roots, AI as it is known 

today has only been researched for decades (McCorduck, Minsky, Selfridge, & Simon, 1977). 

In 1950, in an article entitled “Computing Machinery and Intelligence”, the British mathematician Alan 

Turing addressed the question of whether a machine can think, having proposed a method to assess 

whether or not a machine can imitate a human in a written conversation − the Turing Test, originally 

known as the Imitation Game – and therefore prove the central hypothesis (Turing, 2009), laying the 

foundations for what would later be called Artificial Intelligence (Haenlein & Kaplan, 2019; Pereira et 

al., 2019). However, the term “Artificial Intelligence” was first introduced by John McCarthy at an 

academic conference on the topic organised during the summer of 1956 at Dartmouth College, with 

an attempt to explore how to make machines behave in ways hitherto reserved for human intelligence 

(McCarthy, Minsky, Rochester, & Shannon, 2006). 

The Dartmouth Summer Research Project was followed by a period that saw the rapid development 

and success of AI research. New concepts and methods emerged, including symbolic methods for 

semantic processing, the concepts of logical reasoning and heuristic search, and Human-Machine 

Interaction became feasible (Yang et al., 2019). The first intelligent machines were conceived, such as 

the General Problem Solver − a computer system developed in 1959 capable of solving certain types 

of problems (e.g., the Towers of Hanoi) −, and ELIZA − a program created between 1964 and 1966 for 

Natural Language Processing, able to simulate a dialogue with a human, albeit to a limited extent 
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(Weizenbaum, 1966), and which laid the foundations for today’s AI-chatbots (i.e., computer 

programmes, known as chatbots, bots or conversational agents, which interact with users using 

Natural Language Processing and mimic human conversation) (Androutsopoulou, Karacapilidis, Loukis, 

& Charalabidis, 2019; Haenlein & Kaplan, 2019) Nonetheless, as a result of exuberance and over-

optimism in the power and applicability of AI in developing systems equivalent to the human brain, 

and the consequent failure to meet inflated expectations considering existing computing limitations, 

the 1970s were characterised by the onset of the AI winter (i.e., a period of reduced funding and scant 

research progress) (OECD, 2019a). 

During the early years of the following decade, investment in AI research increased, progress was made 

in AI-related mathematical models, and several Expert Systems emerged, with knowledge acquisition 

becoming the focus of AI research. Nevertheless, the poor performance of such systems in dealing 

with the uncertainty of reasoning, their inability to learn from data and correctly interpret new data, 

the difficulty of updating and the high maintenance costs, as well as the emergence of faster, more 

powerful and less expensive Apple and IBM desktop computers, led to the collapse of the Expert 

Systems market and, subsequently, to the second AI winter in the late 1980s (Haenlein & Kaplan, 2019; 

Yang et al., 2019). 

New funding and research progress in the field of AI returned in the 1990s with the advent of advances 

in computational power and data storage to the point where performing complex tasks was feasible, 

and thereby driving the end of the second AI winter (OECD, 2019a). With the development of the 

Artificial Linguistic Internet Computer Entity (a program that engages in a conversation with humans 

by applying heuristic matching rules to human input, created in 1995 and inspired by the classic ELIZA) 

and Deep Blue (IBM's Expert System), AI took a major step forward (Fjelland, 2020). The concept of 

intelligent agent emerged, enhancing the statistical validity of reasoning from various perspectives, 

such as Fuzzy Logic, became the focus of research, and a new paradigm, Machine Learning, began to 

flourish (Perez, Deligianni, Ravi, & Yang, 2017). Hence, the end of the 20th century and the beginning 

of the 21st century were marked by the emergence of AI in the public consciousness and the beginning 

of its current boom (Haenlein & Kaplan, 2019; OECD, 2019a; Yang et al., 2019). 

Over recent decades, driven by the increased availability of big data, computing capacity and power, 

the internet, cloud computing, optimisation of Machine Learning algorithms and other methods, 

including Artificial Neural Networks, Computer Vision and improvements in Robotic capabilities (Perez 

et al., 2017), as well as incentives to find new products and markets, there has been an increase in the 

impact, growth, power and availability of AI that has demonstrated phenomenal capabilities in 

numerous fields of application in everyday life, which for a long period were considered unattainable. 

For instance, in 2015, DeepMind Technologies developed a software – AlphaGo − which uses a specific 

type of Artificial Neural Network, called Deep Learning, (Silver et al., 2016) and was trained on 

thousands of human games to learn how to play, capable of beating the world champion in the board 

game Go in 2016 (Haenlein & Kaplan, 2019; OECD, 2019a; Stone et al., 2016). 

3.1.2.3. Areas 

Research has shown that Artificial Intelligence has matured to the point of comprising a broad array of 

subfields under its umbrella (Pannu, 2015). Due to its complex nature, current AI consists of several 

scientific branches and includes a heterogeneous set of techniques, tools and algorithms (Jarrahi, 

2018), each focused on specific tasks that are aligned with different human capabilities (Frank, Wang, 
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Cebrian, & Rahwan, 2019). Some of those, more traditional, have been tested over time and already 

have a long research path, whilst others are relatively new and are not necessarily more or less 

valuable than the others (Lu, Li, Chen, Kim, & Serikawa, 2018). Moreover, they are not mutually 

exclusive and sometimes relate to each other in ways that link or overlap, thus influencing and 

benefitting each other (Berryhill et al., 2019). In this way, main publicised and adopted areas that 

extend AI cognitive capabilities are presented below (Berryhill et al., 2019; Pannu, 2015; Valle-Cruz, 

Alejandro Ruvalcaba-Gomez, Sandoval-Almazan, & Ignacio Criado, 2019). 

Computer Vision 

Humans see, interpret and perceive the world around them with apparent ease (Szeliski, 2011). 

Computer Vision (CV) aims to replicate the functionality of the human visual system (Prince, 2012; 

Sonka, Hlavac, & Boyle, 1993) and involves the development and application of techniques that enable 

computers to see, observe and comprehend the visual world (Patrício & Rieder, 2018). From images, 

videos or other visual inputs, artificial vision systems acquire, process and understand visual 

information, thus making sense of it in the same way as humans do and taking actions based on what 

has been understood (Flores-Fuentes et al., 2014). 

Typically, CV is used to perform high-end tasks, both simpler and more advanced, such as image 

segmentation, classification and restoration, object recognition, detection and tracking, edge 

detection, pattern recognition, feature matching and extraction, face and person recognition, 

fingerprint recognition, and 3D optimisation and reconstruction (Forsyth & Ponce, 2011; Fuentes-

Pacheco, Ruiz-Ascencio, & Rendón-Mancha, 2015; Kakani, Nguyen, Kumar, Kim, & Pasupuleti, 2020). 

Computer Vision techniques are used in various fields and have a wide variety of applications in today’s 

world (Flores-Fuentes et al., 2014), namely in robotic and self-driving vehicle navigation, events 

detection, medical imaging, controlling processes, suspicious behaviour detection, highway traffic 

analysis, obstacle detection, virtual and augmented reality, optical character recognition, and so on 

(Kakani et al., 2020; Szeliski, 2011). 

By automating some tasks, in particular visual data analysis and information extraction, Computer 

Vision not only enhances data-driven decisions, but also performs tasks with high accuracy, efficiency 

and quality (Hussien, Al-Jubouri, Gburi, Hussein Qahtan, & Duaa Jaafar, 2021; Paneru & Jeelani, 2021). 

As a result, its adoption offers a number of advantages, such as error rate reduction and simpler and 

faster processes (Tian, Wang, Liu, Qiao, & Li, 2020); however, several challenges can compromise the 

performance of artificial vision systems in extracting meaningful visual information, including the 

characteristic complexity of the visual world (e.g., variability in colour, lighting condition, occlusions, 

orientation and angle at which the object is located), and the quality of visual inputs (Paneru & Jeelani, 

2021). Furthermore, vision-based systems are efficient only for specific and finite functions, not for 

unbounded tasks, compared to the human eye (Hussien et al., 2021). 

Expert Systems  

An Expert System (ES) refers to a computer system developed to simulate the behaviour and decision-

making ability of a human expert, in other words to emulate the reasoning processes of someone who 

has specialised knowledge and experience in a specific area (Aronson, 2003; Jackson, 1998). ESs are 

designed to solve a variety of complex problems within a bounded domain at the level of human 

competence or expertise (Buchanan & Smith, 1988), including diagnosis, advise, processes monitoring 
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and control, classification, evaluation, planning and scheduling, and information management 

(Vizureanu, 2019). 

They incorporate a knowledge base (i.e., a collection of facts, heuristics or relationships on the system 

domain gained from human experts, which contain accumulated experience and the knowledge 

needed to solve the problem, usually represented in the form of a set of “if-then” rules), an inference 

engine that is employed during a consultation − it interprets the content of the knowledge base and 

applies rules to each particular situation, thereby providing an answer to a certain problem (e.g., if a 

condition is true, then a specific inference is made) −, and an user interface that enables the interaction 

of the expert system with the user (Metaxiotis & Psarras, 2003). 

Expert Systems lack the breadth of their own knowledge and the ability to produce appropriate 

outcomes for an inadequate knowledge base, hence they do not replace the need for human decision 

makers. Nevertheless, by capturing and integrating human expertise in relevant areas, ESs are 

productivity and output aids, enhance problem-solving capacity, well-informed, more accurate and 

consistent decision-making, provide high performance and fast, understandable and reliable response 

capacity, as well as improve quality, eliminate routine tasks, enable time gains, flexibility, more 

effective use of resources and minimise human inconsistencies (Akerkar & Sajja, 2009; DeTore, 1989; 

Metaxiotis & Psarras, 2003). 

Fuzzy Logic  

In the real world, sometimes humans face hypotheses whose veracity is difficult to recognise. Fuzzy 

Logic (FL) is associated with a logic of imprecision and approximate and non-exact modes of reasoning, 

which represents and modifies doubtful information by analysing the degree to which the condition is 

true (Yager & Zadeh, 1992; Zadeh, 2008). It is used to realise at least two human capabilities: the ability 

to reason and make decisions on imperfect information, and the ability to perform several functions, 

both physical and mental, without any calculations (Zadeh, 2008). 

Usually, FL takes the form of systems that, by calculations based on “if-then” rules (Kosko & Isaka, 

1993), logically translate incomplete, ambiguous, unclear and vague human knowledge concerning real 

processes or problems, thus having the power to specify what is imprecise. Moreover, these systems 

handle the concept of partial truth values when manipulating practical knowledge in which there is 

some level of uncertainty (Pirovano, 2012; Vieira, Dias, & Mota, 2004). That is to say, unlike classical 

logic in which logical values can only be true (1) or false (0), Fuzzy Logic emphasises that the truth value 

of a concept can assume any value typically in the range [0,1] (i.e., between completely true and 

completely false) (Hájek, 1998; Novák, 2006). 

According to Zadeh (2008), FL focuses mainly on knowledge representation and information analysis, 

but also on the semantics of natural languages, possibility theory, and computational theory of 

perceptions. Currently various controllers and applications, from air conditioning to traffic control, 

facial recognition, medical diagnosis, decision support and weather forecasting systems (Pirovano, 

2012; Singh et al., 2013), concern Fuzzy Logic. FL systems are widely used for practical purposes since, 

despite not being able to learn and generalise and not always being accurate, they have the ability to 

deal with the uncertainties inherent in human knowledge and, consequently, offer a certain level of 

flexibility in reasoning and provide an effective and easily understandable solution (Vieira et al., 2004). 
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Machine Learning 

Learning corresponds to the process of acquiring new knowledge and skills, developing abilities and 

preferences, and discovering new theories and facts as a result of experience, study, practice and 

observation, which leads to change and a potential improvement in performance. The ability to learn 

is not a unique characteristic of human beings, and the computer modelling of this process is the focus 

of Machine Learning (ML) (Michalski, Carbonell, & Mitchell, 1983). 

Machine Learning consists in studying and developing algorithms that can learn from and make 

accurate and efficient predictions or decisions on data − through designing a model from sample data 

− (Mohri, Rostamizadeh, & Talwalkar, 2018; Ongsulee, 2017), thereby endowing systems with the 

ability to perform the task without being explicitly programmed to do so (Zhang, 2020). Such 

algorithms are generally classified into four categories − Supervised learning, Unsupervised learning, 

Semi-supervised learning and Reinforcement learning − and their application mainly depends on the 

purpose, context and complexity of the problem, and the nature and characteristics of the data 

(Mahesh, 2020). 

1. Supervised learning algorithms are trained using training datasets of labelled input-output pairs 

(i.e., input data is labelled for the corresponding outputs) in order to learn and infer a function 

that maps inputs to outputs (Han, Kamber, & Pei, 2012), enabling accurately classification or 

prediction of outcomes for new instances (Sarker, 2021). This method is usually associated with 

classification − class label prediction − and regression tasks − numerical prediction −, such as 

text, document and image classification, and predicting prices and variations of economic 

variables, respectively (Mohri et al., 2018). 

2. In contrast to the above category, Unsupervised learning algorithms learn exclusively from 

unlabelled training datasets (i.e., only input data is presented) and explore them to discover and 

present meaningful trends and interesting structures in the data (Sarker, 2021). They are often 

used for clustering (segregating data into several groups on the basis of similarity) and 

dimensionality reduction (reducing the initial representation of the data while preserving some 

initial features), and are applied respectively, for instance, in recommendation engines and 

digital image pre-processing (Mahesh, 2020; Mohri et al., 2018). 

3. Semi-supervised learning is essentially used for the same problems as Supervised learning 

(Ongsulee, 2017). Nonetheless, it is considered a combination of the two methods described 

above, as it deals with both labelled and unlabelled training datasets (Han et al., 2012) − typically 

few labelled data and a large amount of unlabelled data. Its use is especially fruitful in 

environments where the cost of labelling is quite high to have an exclusively labelled process 

(Ongsulee, 2017). Fraud detection and machine translation are examples of its application 

(Sarker, 2021). 

4. To accomplish a specific task, a Reinforcement learning agent interacts with the environment to 

gather information and receives a reward for each action (Mohri et al., 2018). Through trial and 

error, it discovers and learns which are the correct actions to take to produce the greatest 

rewards, with its ultimate goal being to maximise the reward over a course of interactions with 

the environment (Ongsulee, 2017). Reinforcement learning is widely used in cases where an 
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agent has to interact in a particular environment and to optimise the efficiency and automation 

of various systems, including robotics, autonomous driving and gaming (Sarker, 2021). 

In general, for a ML-based solution to be effective and efficient, besides the selection of an appropriate 

learning algorithm, it is crucial to ensure the collection and management of massive, representative, 

inclusive and good quality datasets with relevant features for its training, so that the model is useful 

and accurate (Sarker, 2021). Machine Learning algorithms have broad applications and provide many 

benefits, such as their ability to easily analyse and discover patterns and trends, and to support in 

decision-making tasks. Furthermore, as they gain experience, models improve themselves and make 

more accurate predictions or decisions more efficiently and quickly (Das & Behera, 2017; Khanzode & 

Sarode, 2020). 

Natural Language Processing 

Human beings have the ability to speak, read, write, interpret speech and texts, and communicate with 

each other through natural language (i.e., any language that has evolved naturally with humanity) 

(Chopra, Prashar, & Sain, 2013). Natural Language Processing (NLP) is a research and application area 

that explores how computer systems can be used to understand, interpret and manipulate human 

language in speech, written text, or keyboard input for diverse purposes (Chowdhury, 2005). 

Nowadays, a wide variety of real world tasks are associated with NLP, namely natural language 

understanding and generation, text-to-speech, speech-to-text, machine translation, speech-to-speech 

translation, automatic summarisation, discourse analysis and synthesis, speech recognition and 

segmentation, social media mining, sentiment analysis, spoken dialogue systems, question answering, 

named entity recognition, information retrieval, information extraction and optical character 

recognition (Allen, 2003; Chopra et al., 2013; Kumar, 2011; Liddy, 2001). 

Although there are challenges and constraints in Natural Language Processing related to the ambiguity, 

variability, knowledge problems and context-dependent interpretation of natural languages, in 

addition to their constant progress and the fact that most NLP tools and systems are only available for 

high-resource languages (e.g., Chinese and Spanish), its adoption has proven to be rather useful and 

has brought unique benefits, including aiding human-human and human-machine communication, 

more objective analysis, greater efficiency and accuracy of documentation, and identification of 

sentiment toward services and products (Hirschberg & Manning, 2015). 

Neural Networks 

The human brain contains millions of interconnected nerve cells called neurons. These cells are 

considered the basic units of the nervous system and their interconnection makes up the Neural 

Network (i.e., a web of interconnected neurons) (Dongare, Kharde, & Kachare, 2012; Mishra & 

Srivastava, 2014). A neuron is responsible for processing, receiving and transmitting information 

through the nerve impulse, playing a pivotal role in determining the functioning of the human body 

and reasoning (Mishra & Srivastava, 2014). It is composed of a cell body − contains the nucleus and 

cellular organelles −, an axon – a long extension that transmits the nerve impulse to other neurons or 

other types of cells −, and dendrites − numerous extensions that ensure the reception of signals and 

conduct the nerve impulse to the cell body. The connection between adjacent cells is not continuous, 
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and there is a region of proximity between the end of a neuron and another neuron or cell where the 

transmission of the nerve impulse occurs, called synapse (Kukreja, Bharath, Siddesh, & Kuldeep, 2016). 

An Artificial Neural Network (ANN), or simply Neural Network (NN), aims to replicate the behaviour of 

the human brain and nervous system from the perspective of information processing (Wu & Feng, 

2018). It is formed by a large number of processing units (neurons or nodes) interconnected and 

organised into layers − an input layer, one or more hidden layers, and an output layer (Dongare et al., 

2012). The connections between nodes act as synapses and represent weights for the signals passing 

through them, reflecting the strength of each connection and storing the processing capacity (Bulsari, 

1993). A NN receives data, trains itself by creating patterns, thus predicting outcomes. Data is received 

at the input layer which communicates with the hidden layers where most of the processing occurs 

through a system of weighted connections. The hidden layers communicate with the output layer, 

which realise the output of the predicted result − it will depend on how the network is connected, 

corresponding to the highest value (Wu & Feng, 2018). 

ANNs are related to parallel and non-programmatic information processing and self-organising 

features, real-time learning, ability to work with imperfect data (albeit the output quality may be 

unpredictable) and, compared to the human brain, have a much faster processing capacity, learning 

to perform tasks from experience just like humans (Eluyode & Akomolafe, 2013; Kasabov et al., 2016). 

However, ANNs are not general problem solvers (Mishra & Srivastava, 2014), being developed to help 

solve particular, complex and non-deterministic tasks (Sondak & Sondak, 1989). They form the basis 

of most algorithms, including speech recognition, image recognition and facial recognition algorithms, 

and have many specific applications in daily life, such as data analysis and classification, automatic 

control, computations, estimation and prediction of results (Mishra & Srivastava, 2014; Puig-Arnavat 

& Bruno, 2015). 

Robotics 

Robotics comprises the design, construction, operation and use of machines (robots) capable of 

performing human actions and replicating their behaviour autonomously, which act in and interact 

with the physical world (Raj & Seamans, 2019; Sünderhauf et al., 2018). They have the ability to 

perceive different circumstances happening in their environment through sensors, plan and execute 

actions (e.g., lifting, grasping, pick up and carrying objects, walking, and driving) to accomplish a task 

(Perez et al., 2017). 

Robots can be used for several practical purposes and in different situations. Nevertheless, many are 

designed to perform a large number of repetitive, monotonous and hazardous tasks in different 

environments, thereby assisting humans − the goal of robotics − (Bahrin, Othman, Azli, & Talib, 2016) 

and offering them the opportunity to use and manage their skills more effectively (Rampersad, 2020). 

When correctly applied, robotic technologies not only enable improved productivity and accuracy, 

more efficient, consistent and higher quality results, reduction in errors, help humans improve their 

safety and provide learning opportunities (Nocks, 2007; Rampersad, 2020), but they also offer the 

opportunity to develop problem-solving strategies that can generate added value (Wall, Jackson, & 

Davids, 1992). 
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Notwithstanding their potential, robots are only suitable for specific functions and capable of carrying 

out the tasks for which they are programmed, without the ability to improvise. As a result, human 

knowledge remains a vital element (Jonsson, Mathiassen, & Holmström, 2018), and there is a need for 

a symbiosis of human and robotic capabilities and to ensure human-robot collaboration in order to 

benefit from the opportunities that Robotics brings to the world (Aleksander, 2017). 

3.1.2.4. Challenges and Opportunities 

As has been evidenced, AI increasingly pervades the everyday world and bears an enormous potential 

to bring a variety of real changes and benefits, as well as broad and reliable opportunities, in numerous 

forms across different domains and applications (Alexopoulos et al., 2019; Stone et al., 2016; Wirtz et 

al., 2019). When it comes to technological advancements, public entities have much room for 

improvement (Mehr, 2017), so there is a greater interest on their part in reaping the fruits of AI (Surya, 

2019). 

AI solutions are expected to be highly appropriate to tackle and transform various types of common 

government problems related to the need for optimisation and innovation of public policies, practices, 

processes and services, as well as improvements in the way governments engage and manage their 

relationship with citizens, in an ever-changing environment facing higher expectations from citizens 

(Berryhill et al., 2019). Accordingly, and in general, the adoption of AI in government is expected to 

bring four main opportunities: 

Optimising process 

efficiency and 

productivity 

Transforming services 

to improve their 

quality and develop 

new ones 

Engaging citizens, 

businesses and 

partners to improve 

their experience 

Empowering 

employees to achieve 

better results with 

less effort 

Table 1. The four main opportunities of AI adoption (Bertrand, 2020) 

Recent studies have highlighted the potential of AI-technologies to automate cognitive work 

associated with bureaucratic, repetitive and significantly complex procedural tasks (Mehr, 2017), 

complementing the skills of the existing workforce, improving efficiency, reducing costs, human error 

and time, increasing the productivity and effectiveness of internal operations, and improving resource 

allocation (Wirtz et al., 2019; Zuiderwijk, Chen, & Salem, 2021). In this way, the role of civil servants is 

likely to progress up the value chain and new jobs will emerge as the use of human attributes is 

expected to shift from monotonous tasks to high-value work, namely to solve issues requiring 

creativity, design, processing and integration of AI as part of a collaborative human-AI workforce 

(Berryhill et al., 2019; Dwivedi et al., 2021; Sun & Medaglia, 2019; Wirtz et al., 2019). 

By enabling human capabilities to be extended, AI makes it possible to expand the boundaries of 

traditional information processing (Wirtz, Langer, & Fenner, 2021), enabling the handling, processing 

and analysis of large and diverse data sets in a limited time, with greater accuracy and without human 

intervention (Alexopoulos et al., 2019; Mehr, 2017), and the gaining of insights and results to support 

public decision makers in better, smarter and more accurate decision-making (Alexopoulos et al., 2019; 

Sadiku et al., 2021; van Noordt & Misuraca, 2020). At the same time, AI increases detection capability 

and anticipatory governance and policy (Timan, Van Veenstra, & Bodea, 2021) through real-time 

predictions. Thereby, it enables public administration to increase its capacity to identify and monitor 

risk, including in crime detection and prevention, tackling corruption, increasing security and 
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identifying complex issues (Zuiderwijk et al., 2021), as well as preventing disinformation using data-

driven scrutiny, and hence leading to a possible strengthening of democracy (Timan et al., 2021). 

As a result of optimising internal processes and increasing predictive services, the direct provision of 

services to citizens can also be optimised. The use of AI enables governments to improve their capacity 

to monitor and understand citizens’ behaviour, enabling them to recognise, take into account and 

satisfy their characteristics, needs and expectations when designing public policies and services (Timan 

et al., 2021). Therefore, it enables them to devise and generate entirely new, innovative, adapted and 

targeted services and digital solutions to citizens’ interests, or new ways of delivering existing services 

(Reis, Santo, & Melão, 2019b), contributing to their inclusiveness, accessibility and personalisation, 

overturning their traditional bureaucratisation (Dwivedi et al., 2021), and improving their sustainability 

(Timan et al., 2021). 

Likewise, AI-based solutions can promote greater government-citizen connection and communication, 

and improve citizen engagement, satisfaction, trust in the quality of public governance, and quality of 

life (Berryhill et al., 2019; Sousa et al., 2019). Thus, it becomes evident that the adoption of AI 

generates public value, as in addition to improve efficiency and effectiveness in their response, it 

enables public entities to improve their capacity to serve citizens and change the way they engage with 

them, orienting their focus towards a citizen-centric approach, while boosting a country’s 

competitiveness and economic growth (Berryhill et al., 2019; Valle-Cruz et al., 2019). 

Accordingly, for the development and use of AI to be fruitful, it is fundamental that public entities 

perceive citizens as customers of public services and that there is a full understanding of public 

processes. Notwithstanding the clear opportunities of AI in public administration and governance and 

citizens’ lives, previous research has shown that, as with most changes in life, its adoption is 

accompanied by pressing risks and challenges that governments need to address (Berryhill et al., 2019; 

Kankanhalli et al., 2019). Such challenges have been mostly grouped according to seven categories: 

social, economic, technological and technology implementation, data, ethical, organisational and 

managerial, and political, legal and policy challenges (Dwivedi et al., 2021; Kankanhalli et al., 2019; Sun 

& Medaglia, 2019; Wirtz et al., 2021). 

Researchers have addressed social challenges related to cultural norms and societal attitudes towards 

the adoption of AI (Campion, Gasco-Hernandez, Jankin Mikhaylov, & Esteve, 2020). Sun & Medaglia 

(2019) identify the existence of misunderstandings about AI as one of the main obstacles: society in 

general exhibits a lack of awareness and knowledge of the values and potential of AI-technologies, as 

well as overly unrealistic expectations regarding their capabilities. Moreover, there is a growing 

concern that AI will foster the transformation and replacement of the human workforce, leading to 

the dehumanisation of public services (Zuiderwijk et al., 2021) and potential job losses, thereby 

increasing income inequality among citizens (Korinek & Stiglitz, 2017; Mehr, 2017; Risse, 2019; Wirtz 

et al., 2019). 

Challenges concerning the profitability and economic sustainability of public entities have also been 

recognised (Sun & Medaglia, 2019). They often lack robust and sophisticated technological 

infrastructures, digital processes, data collection and management capabilities, and professionals with 

AI skills and knowledge (Kaplan, 2016; Mikhaylov, Esteve, & Campion, 2018). As a result, financial 

feasibility corresponds to one of the main challenges, mainly due to two factors: the substantial 

monetary investment to implement and benefit from AI-technologies, and the high demand for few AI 



32 
 

experts. Hence, the development of a skilled workforce in the field becomes important, resulting in 

potential increases in training costs and salaries (Wirtz et al., 2019). 

Furthermore, Sun & Medaglia (2019) highlight the characteristics and nature of AI-technologies as 

technological challenges. They note that these are mainly related to their difficulties in processing 

unstructured data and the opacity of algorithms, which is why AI is usually presented as a black box 

(Perez et al., 2017). In this sense, Castelvecchi (2016) emphasises the challenge of understanding the 

decisions and actions of AI algorithms, making them difficult to govern and control. In parallel, Mitchell 

(2019) addresses the inability of AI to fully understand human situations and have leeway for 

exceptions (Timan et al., 2021), and derive the correct meaning from it, thus producing errors and 

completely unexpected results. Additionally, current algorithms become vulnerable in many areas, so 

they must be developed by experts with knowledge in the field and with the ability to understand 

possible outcomes and consequences (Varga-Szemes, Jacobs, & Schoepf, 2018) in order to mitigate 

errors and possible attacks (Mitchell, 2019). In this regard, Timan et al. (2021) denote that the 

transparency and auditability of AI systems may be increased by developing AI in-house, although it 

may increase the risk of lower performance when compared to development by a private company. 

In addition, the diversity of tools and their lack of interoperability represent another problem, given 

that the success of applications heavily depends on their ability to work with each other and share 

data. In this context, the siloed nature of systems in the public sector hinders data integration and 

limits their consistency and effectiveness (Desouza, 2018), so it is critical to invest in infrastructure that 

ensures the storage, collection and sharing of data across government applications, ensuring a 

consistent technological ecosystem and maintainability and scalability of systems (Kankanhalli et al., 

2019; Rana et al., 2019). 

Since data is the key driver of AI solutions, several studies have discussed challenges related to it. In 

particular, the collection, storage and usage of low availability, biased, irrelevant, inaccurate, bad 

quality, or unreliable data pose threats to the effectiveness of AI solutions that can result in failures 

and poor algorithm performance (Mehr, 2017; Xu et al., 2019). Sun & Medaglia (2019) and Wirtz et al. 

(2019) stress the importance of establishing sufficiently large and high-quality databases capable of 

handling the large volume, velocity and variety of data, as well as ensuring their sharing, integrity and 

interdependence. 

Moreover, privacy and data security also represent challenges and are associated with data protection 

and respective preservation of citizens’ privacy, and possible threats to their security in the context of 

AI (Kankanhalli et al., 2019; Wirtz et al., 2019). In general, the use of AI in the public sector may raise 

concerns on the loss of personal privacy and risks concerning excessive government control, resulting 

in privacy threats (Gasser & Almeida, 2017). At the same time, current AI-technologies are very 

vulnerable to cyber-attacks that may completely breach the right to privacy and civil liberties, so they 

need to contain various cybersecurity precautions in order to guarantee data protection during their 

life cycle (Wirtz et al., 2019). 

Therefore, challenges related to the unethical use of data are extensively considered. Issues associated 

with its misuse and potential abuse (e.g., disclosure of sensitive information) (Krishnamurthy & 

Desouza, 2014) as well as public distrust and concerns regarding AI-based decisions are often noted 

(Sun & Medaglia, 2019). In this connection, previous research denotes that systems may exhibit certain 

levels of discrimination, presenting a threat to democracy and violations of ethical principles such as 
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fairness and equality (Kankanhalli et al., 2019; Wirtz et al., 2019). Thus, ensuring transparency in 

decision-making processes becomes decisive to avoid injustice and bias (Bostrom & Yudkowsky, 2014; 

Campion et al., 2020). 

Challenges related to the incompatibility of machine versus human value judgments are also discussed 

since, unlike human decision-making that is influenced by emotional factors, AI-technologies are only 

influenced by rational factors (Banerjee, Singh, & Bajpai, 2018). Furthermore, moral dilemmas 

concerning situations where systems need to make an ethical decision between non-positive 

alternatives are highlighted. In this context, it is pivotal to create ethical consistency through ethical 

principles and behaviour to ensure that AI systems act morally and promote human values, by 

equipping them with some ethical reasoning skill before being applied fully autonomously, in order to 

avoid their adverse application to citizens (Wirtz et al., 2019). 

The introduction of AI-based solutions is also linked to a number of organisational and management 

obstacles related to management practices, human resources and strategy of government 

organisations (Sun & Medaglia, 2019). The first issue concerns organisational resistance to data 

sharing, which in turn highlights additional dilemmas. These relate to the question of who owns the 

data, the tension between the need for data integration and the interest of different stakeholders in 

restricting access to data, which demonstrate the importance of finding strategic partners and 

ensuring trust between the parties, based on a culture of collaboration and management support 

among them (Kankanhalli et al., 2019; Krishnamurthy & Desouza, 2014; Mikhaylov et al., 2018; Sun & 

Medaglia, 2019).  

Additionally, at the human resource level, the lack of in-house AI talent with interdisciplinary expertise, 

the threat of replacement of the nature of the workforce − increasing the demand for highly skilled 

professionals and decreasing that of less skilled ones −, the dependence of civil servants on embedded 

processes and their lack of trust in interacting with AI are noted (Campion et al., 2020; Mikhaylov et 

al., 2018; Sun & Medaglia, 2019). Finally, challenges relate to the lack of a clear leadership (Andrews, 

2019), lack of strategic plans for the adoption of AI in organisations (Sun & Medaglia, 2019), guidelines 

for AI deployment (Chen & Lee, 2018), and a clear understanding of the range and potential of AI areas 

(Dwivedi et al., 2021). 

Lastly, several studies have demonstrated that the appropriate policy and legal environment for AI 

governance do not yet exist and, accordingly, leading research institutions have stressed the 

importance of developing appropriate AI-related policies and clarifying its legal status, ensuring that 

are adapted to new conditions and developments resulting from AI (Timan et al., 2021; Wirtz et al., 

2019). Sun & Medaglia (2019) and Wirtz et al. (2019) highlight the challenge of defining the legal status 

of responsibility and accountability for decisions made by AI (i.e., who is liable for damages caused by 

AI) to eliminate uncertainties and responsibility gaps. Other challenges may be associated with the use 

of copyright (Dwivedi et al., 2021) and the lack of policy regulations pertaining to data, technologies 

and citizens (Sun & Medaglia, 2019). 

Studies have indicated that, although there is widely enacted legislation that has a direct impact on 

the effective adoption and use of AI, such as the legislative framework for personal data protection 

and privacy in the European Union and European Economic Area – the General Data Protection 

Regulation (GDPR) −, official standards regarding the accessibility, use, interoperability and governance 

of public entities-held data using AI need to be further developed (Campion et al., 2020; Wirtz et al., 
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2019). As a result, having in place policies for the ethical use of AI guided by democratic values, the 

rule of law and the protection of human rights, as well as audit mechanisms to assess its use and 

performance, is critical for the sustainability of AI governance and oversight (Sun & Medaglia, 2019; 

Timan et al., 2021). 

3.2. SYSTEMATIC LITERATURE REVIEW 

Considering the purpose of this research, in this second part of the literature review, a systematic 

review is carried out to assist in searching for relevant documentation and identify and synthesise 

findings of studies from the scientific community related to the application of AI in government to 

improve CitRM. 

To achieve this, a systematic review methodology was adopted. The first part of this section presents 

the selected methodology, the research questions that conducted the process, the strategy followed, 

and the criteria defined for its application, whereas the second part reflects its implementation, 

process flow diagram, and exploration of the relevant literature retrieved. 

3.2.1. Method 

To perform the systematic review and in order to optimise the quality, rigor and transparency of the 

review process, and make it more efficient, extensive and focused around the key topics of this study, 

it was decided to implement and follow the guidelines and directives of the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA) methodology according to Page et al. (2021). The 

procedures of PRISMA are divided into three phases: 1. identification of relevant manuscripts; 2. 

screening of titles, abstracts, and full text; and 3. final papers to be analysed in detail. 

By adopting and applying this systematic review methodology, it was intended to search, identify and 

select studies related to the scope of this research, which may be relevant to contribute to the final 

solution, as well as to answer the following research questions: 

SLRQ1 
What are the areas of AI most commonly used to contribute to government augmented 

intelligence, in particular to improve CitRM? 

SLRQ2 

For which areas within the competence of Portuguese municipalities are AI-based studies and 

solutions being developed to improve CitRM, what are their purpose, and what benefits are 

being generated? 

Table 2. Research Questions for the Systematic Literature Review 

As such, it was first considered the available electronic repositories and identified the most suitable 

and reliable ones for the collection of relevant studies. It was decided to use Web of Science and 

Scopus databases, as they have a vast library of bibliographic content and are considered two main 

sources worldwide (Zhu & Liu, 2020). 

With the intent to include and identify all the potentially most relevant literature and proceed to a 

responsible selection of publications, the search was conducted by building and applying a query string 

in the advanced search engines of the respective databases in April 2022. Such query comprises four 

parts that correspond to four strings composed of carefully chosen keywords, defined through the 

previous theoretical framework, which are joined by Boolean logical operators (i.e., “AND” and “OR”) 
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to search and find titles, abstracts or keywords of publications that include at least one of the search 

terms of each part of the final string. 

Accordingly, the final query string – search query − gives the final list of records and, as shown in Figure 

5, logically merges through the conjunction “AND” the four parts, which were designed as follows: 1. 

the first focuses on expressions related to Government; 2. the second concerns the intervention areas 

of Portuguese municipalities; 3. the third is related to Artificial Intelligence; and 4. the fourth involves 

AI areas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Query String used in the Advanced Search Engines 

Even though this study focuses on local government, and in particular on Portuguese municipalities, 

the keywords related to Government were not limited to those associated with local governance, as it 

was intended to find the largest possible number of potentially relevant publications. Furthermore, 

although concepts such as “Regions” and “State” were included in an initial stage, they were not 

included as keywords due to their polysemic nature and the risk of biasing the search results. 

Moreover, in order to include and collect only appropriate, relevant and up-to-date data and 

developments for the research, and avoid, once again, possible bias in the identification of 

publications, various inclusion and exclusion criteria were defined: 

Query String – Part 1 (#1) 

(“Government” OR “Public Sector” OR “Public Administration” OR “Public Governance” OR 

“Public Service” OR “Local Governance” OR “Local Administration” OR “Regional 

Administration” OR “Municipalities” OR “Parishes”) 

Query String – Part 2 (#2) 

(“Rural Equipment” OR “Urban Equipment” OR “Energy” OR “Transport” OR 

“Communications” OR “Education” OR “Teaching” OR “Vocational Training” OR “Heritage” OR 

“Culture” OR “Science” OR “Leisure” OR “Sports” OR “Health” OR “Social Welfare” OR 

“Housing” OR “Civil Protection” OR “Environment” OR “Basic Sanitation” OR “Consumer 

Protection” OR “Fostering Development” OR “Territorial Planning” OR “Urbanism” OR 

“Municipal Police” OR “External Cooperation” OR “Port-maritime Areas” OR “Urban Areas” OR 

“Beach” OR “Cadastral Information” OR “Protected Areas” OR “Forestry Intervention” OR 

“Citizen’s Bureaus” OR “Local Support Centres” OR “Proximity Policing” OR “Animal 

Protection” OR “Food Safety” OR “Fire Safety” OR “Public Parking” OR “Games”) 

Query String – Part 3 (#3) 

(“Artificial Intelligence” OR “AI” OR “Augmented Intelligence” OR “Intelligence Amplification” 

OR “IA” OR “Intelligent Entities” OR “Intelligent Agents” OR “Intelligent Systems” OR “Reactive 

Machines” OR “Limited Memory” OR “Artificial Narrow Intelligence” OR “ ANI” OR “Narrow AI” 

or “Weak AI”) 

Query String – Part 4 (#4) 

(“Computer Vision” OR “CV” OR “Expert Systems” OR “ES” OR “Fuzzy Logic” OR “FL” OR 

“Machine Learning” OR “ML” OR “Natural Language Processing” OR “NLP” OR “Neural 

Networks” OR “NN” OR “Artificial Neural Networks” OR “ANN” OR “Robotics”) 

Final Query String (Search Query) 

#4 AND #3 AND #2 AND #1 
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Inclusion Criteria Exclusion Criteria 

Publications dated between 2017 and 2022 

Studies published in English 

Research focused on practical AI-based solutions 

that contribute to augmented intelligence at any 

level of government and in any area of 

competence of Portuguese municipalities 

Studies focused on AI applications as a solution to 

improve CitRM 

Research focused on tested or already 

implemented solutions 

Focus on citizens in general 

Papers published before 2017 

Language different than English 

Publications without abstract or corresponding to 

editorials or position papers 

Research not focused on public administration 

Studies focused on areas for which Portuguese 

municipalities do not have competence 

Studies not focused on practical AI-based solutions 

Research focused on hypothetical solutions, with 

no evidence of their real usefulness 

Focus on a specific target audience 

Table 3. Inclusion and Exclusion Criteria for the Systematic Literature Review 

The entire list of publications was retrieved and stored using Mendeley Reference Management 

Software. Through this software, according to the citation and abstract of the respective papers, 

duplicates were removed. 

In the screening phase, the consistency of titles and abstracts against the inclusion and exclusion 

criteria was manually checked, which made possible to remove several publications for meeting the 

exclusion criteria, i.e., not presenting an abstract or corresponding to editorials or position papers, 

being out of the scope of the research (e.g., studies focused on solutions for private organizations or 

not focused on areas within the competence of Portuguese municipalities), or not being relevant (e.g., 

focus on definitions, challenges and opportunities, attitudes and perceptions of public entities and 

citizens towards the adoption of AI, or comparison between AI-technologies). Some studies generated 

doubts and were set aside for further analysis. Publications that were not available either in full text 

or for consultation were also excluded. 

After that, the screening was performed on the full text of the papers that remained qualified, against 

the same inclusion and exclusion criteria, to assess their eligibility for inclusion in the analysis. After 

reading and reviewing the full texts, only publications that fully met the defined inclusion criteria were 

considered, corresponding to the most relevant ones for this research and, accordingly, to the articles 

to be analysed. 

3.2.2. Results 

According to the tools and criteria defined and announced in the previous section, Figure 6 presents 

the PRISMA flow diagram with the resulting number of publications after the application of each phase 

of the respective method. 
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Figure 6. PRISMA Flow Diagram (Page et al., 2021) 

In the initial phase (identification), and in particular in the first step, as a result of applying the search 

string in the advanced search engines of the two databases, filtering the timespan and setting the 

language preference, a total of 1 177 records were retrieved. Thereafter, and to avoid reviewing 

repeated publications, the second step aimed at removing duplicate records (i.e., the same record 

existed twice or more in the set). 208 publications were removed, and the analysis showed that most 

of the papers retrieved from Web of Science were in Scopus as well, which resulted in 969 unique 

records to be analysed in the screening phase. 

Throughout the second phase (screening), the different exclusion criteria were applied, and a three-

step approach was followed in order to remove publications considered unsuitable for this systematic 

literature review. This way, in the first step, the titles and abstracts of the 969 articles were screened, 

and those with titles or abstracts that were outside the scope of this study or were not relevant, did 

not present an abstract, or corresponded to editorials or position and opinion papers were excluded. 

Consequently, 391 records were removed based on their titles and 328 on their abstracts (e.g., focused 

on challenges, opportunities and definitions, AI policies and regulation, or ethical issues, on solutions 

and projects in the private sector or economy, not focused on public administration nor on the 
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intervention areas of Portuguese municipalities, and whose target audience were, for instance, autistic 

children), 14 publications without abstract, seven editorials, and 13 position papers, which resulted in 

the removal of 753 papers. 

Afterwards, in the second step of the screening phase, 55 of the 216 remaining articles were excluded 

as it was not possible to find or access the respective full texts. Finally, in the last step of this phase, a 

total of 161 manuscripts yielded by the previous step were assessed for eligibility with full text reading 

and review. This analysis resulted in the removal of 142 articles, 114 of which due to the fact that, 

despite contributing to government augmented intelligence, do not have any evidence that potentiate 

an improvement in CitRM, nine for addressing similar solutions better designed in other selected 

articles, 14 for having a very limited target audience and not focusing on citizens in general, and five 

for focusing on hypothetical solutions that were not tested or implemented, with no evidence of their 

real usefulness and value creation. 

Therefore, this method retrieved 19 articles considered suitable for the present investigation, which 

are summarised in Table 4 in ascending order of publication date.
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No. Reference Study/Section Objective Application Area AI Area Value Creation Location 

S1 

(Hu, Rahman, 

Bhrugubanda, & 

Sivaraman, 2017) 

Introduce a novel system which trains a ML 

model to learn the air pollution profile and 

uses the model to estimate the fine-grained air 

pollution surface for any hour on any day 

Air pollution ML 

Generate accurate air pollution estimations 

Highly increase the air pollution map resolution 

Better inform air pollution exposure and its impact on human 

health 

Sydney, 

Australia 

S2 

 
(Mehr, 2017) 

Explore various types of AI applications in 

delivering citizen services, with a focus on 

citizens’ inquiries and information 

Not specific 
NLP 

ML 

Improve citizen access to real-time answers 

Enable the prioritisation of complex and time-sensitive inquiries 

Quickly answer citizens’ questions, complaints and inquiries 

North Carolina, 

US 

Singapore 

New York City, 

US 

Surrey, Canada 

Assist citizens in searching documents 

Reduce costs 
US 

More efficient and real-time translation of government 

information 
South Korea 

Help parliament member offices respond to citizen questions Japan 

S3 

(Ricardo, 

Sargento, & C. 

Oliveira, 2018) 

Propose a generic solution to build arrival time 

estimations and predictions 
Transportation ML 

Provide relevant information for bus passengers, transport 

companies and municipalities 

Improve traffic management 

Porto, Portugal 

S4 (Gaut et al., 2018) 
Propose a ML system to process, classify and 

route citizens’ requests to the correct office 
Not specific 

ML 

NLP 

Enable government to process and respond to more  citizens’ 

requests and more efficiently 

Better address citizens’ needs 

Mexico 

S5 
(Ghani et al., 

2018) 

Propose a tourism-based mobile application 

that provides recommendations on tourist 

attractions 

Tourism ML Facilitate tourism guidance Bangladesh 

S6 
(Susar & Aquaro, 

2019) 

Analyse applications of AI in the public sector, 

with a focus on citizens’ queries and feedback 
Not specific NLP 

Eliminate the need for the public to know which agency websites 

to go to for specific queries 

Escalation to live chat 

Optimised user experience 

Singapore 

S7 (Balta et al., 2019) 

Examine how to streamline AI application in 

government, with a focus on a tool for online 

citizen participation 

Urban development 

Environment protection 

ANN 

ML 

NLP 

Process and respond to more citizens’ contributions and more 

efficiently 

Better address citizens’ ideas 

Hamburg, 

Germany 
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No. Reference Study/Section Objective Application Area AI Area Value Creation Location 

S8 
(Androutsopoulou 

et al., 2019) 

Present a novel approach for the use of AI-

technology (chatbots) in the public sector 
Not specific 

ML 

NLP 

Richer and more expressive communication and interaction 

between citizens and government 

Enable citizens to communicate with government in their 

everyday natural language 

Facilitating and advancing both information seeking and 

conducting of transactions 

Greece 

S9 

(Ralston, Chen, 

Isah, & 

Zulkernine, 2019) 

Propose a voice interactive and multilingual 

chatbot that can respond to users’ language 

tone and mood 

Education 

ML 

NLP 

Robotics 

Converse with a more diverse audience 

Provide a more customised and empathetic response to fit users’ 

needs 

Offer advice 

Unspecified 

S10 
(Berryhill et al., 

2019) 

Present a public participation platform to 

process citizen’s contributions 
Not specific 

ML 

NLP 

Enable public administration to engage with citizens 

Give governments a better understanding of citizens’ needs and 

priorities 

Easily identify citizens’ priorities 

Better informed decisions 

Help foster citizens’ trust in government 

Increase support for political decisions 

Increase citizens’ willingness to participate 

Belgium 

S11 
(Alexopoulos et 

al., 2019) 

Present an overview of ML projects in e-

government, with a focus on a platform aimed 

at simplifying the experience of citizens in 

interactions with public administration 

Not specific 
ML 

NLP 

Smart daily interaction of citizens with public administration 

Create a personal and customisable experience for each citizen 

Give citizens the opportunity to ask and answer questions 

Italy 

Spain 

UK 

S12 
(Kuziemski & 

Misuraca, 2020) 

Provide a summary of case studies of the use 

of AI in the public sector in democratic 

countries, with a focus on a programme that 

attempts to break down silos in service 

provision 

Not specific ML 

Offer citizens personalised services at the right time in different 

life situations and events 

Enable citizens to access the wide range of services available 

from various government and cross-sector service providers in a 

seamless way 

Promote cost-effectiveness 

Finland 

S13 (Aoki, 2020) 

Provide an overview of recent developments in 

Japanese local government regarding the use 

of chatbots 

Waste sorting 

Tax consultation 

General information desk 

NLP 
Achieve consistency in the quality of the response  

Timeliness and efficiency in responding 

Yokohama, 

Japan 



41 
 

No. Reference Study/Section Objective Application Area AI Area Value Creation Location 

S14 (Babu, 2021) 

Present current AI applications in different 

sectors, with a focus on AI for public service 

delivery 

Not specific Unspecified 

Enable citizens to access any online service by using a single 

identity 

Reduce the administrative distance between government and 

citizens 

Increase the quality of work 

Increase the pace of overall development 

Bangladesh 

S15 

(Lavado, 

Cantador, Cortés-

Cediel, & 

Fernández, 2021) 

Present a novel AI approach to automatically 

classify citizen-to-government posts published 

in social networks 

Not specific 
ML 

NLP 

Identify relevant citizen posts 

Increase citizen satisfaction and engagement 

Promote the openness of the public administration 

Increase citizens’ trust on government 

Madrid, Spain 

S16 

(Ramachandran & 

Sarbadhikari, 

2021) 

Present an overview of digital technology 

adoption to handle COVID-19 
Health 

ML 

NLP 

Monitor fake news 

Provide authoritative information to the public 
India 

S17 
(van Noordt & 

Misuraca, 2022) 

Explore the use of AI to support the delivery of 

public services to citizens and businesses, in 

particular a job recommendation system 

Not specific 
ANN 

ML 

Provide recommendations in accordance with citizens’ 

preferences, behaviour on the website and their profiles 

Assist civil servants in reskilling, upskilling and retraining of citizens 

Belgium 

S18 
(Nirala, Singh, & 

Purani, 2022) 

Explore chatbots based on public 

administration services 

Not specific 

Disaster management 

ANN 

ML 

NLP 

Provide quick information to the public Vienna, Austria 

Assist government in building an effective, accountable and 

transparent system 
US 

Share real-time and accurate disaster-related information Japan 

Provide recommendations of job positions that fit the user’s 

profile 
Italy 

S19 
(Chou & Hsu, 

2022) 

Establish an automated platform, which 

provides information about residential 

electricity consumption and demand forecasts 

Energy 
ANN 

ML 

Provide effective information for reference 

Support the implementation of energy-saving and carbon 

emission-reducing policies 

Enable citizens to assess the effectiveness of energy saving policies 

Favour local government accountability 

Taiwan 

Table 4. Summary of Findings of the Included Papers
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Concerning the documents type, nine are classified as conference papers, seven as articles published 

in scientific journals, two as working papers, and one as a book chapter. Their subject areas are broad, 

including Computer Science, Engineering, Social Sciences, Decision Sciences, Energy, Mathematics, 

Environmental Science, Physics and Astronomy, and Business, Management and Accounting. As 

summarised in Figure 7, two of the 19 papers were published in 2017, three in 2018, six in 2019, two 

in 2020, and three in both 2021 and 2022. 

 

 

 

 

 

Figure 7. Number of Papers per Year 

In total, the papers address practical AI-based solutions or studies developed or to be developed in 19 

different countries, with one paper neither specifying nor identifying any country. As displayed in 

Figure 8, the United States (US) is the most represented country (four citations), followed by Japan 

(three citations), and Belgium, Italy, Spain, Singapore and Bangladesh (two citations each). The least 

represented countries, with one citation each, are Portugal, Austria, Finland, Germany, Greece, 

Australia, Canada, South Korea, Mexico, the United Kingdom (UK), India, and Taiwan. 

 

 

 

 

 

 

Figure 8. Mentioned Countries and Number of Citations per Continent 

It is important to note that the majority of publications address studies or solutions developed or to 

be developed in democratic countries, namely in all the mentioned countries belonging to the 

European (12 citations), American (six citations) and Australian (one citation) continents, and eight 

citations referring to the Asian continent. Although this dissertation focuses on a democratic country, 

the selected studies also include a country with a hybrid regime (Bangladesh, with two citations), since 

its solutions show no evidence of violating the characteristics of democracy. 

As displayed in Figure 9, the included publications mention, in total, the use of four different AI areas, 

namely Natural Language Processing, Machine Learning, Artificial Neural Networks and Robotics, with 

33 being the total number of citations. 12 papers specify more than one area, six only one, whereas 
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one (Babu, 2021) does not indicate any area. ML, with 16 citations, stands out and, in contrast, 

Robotics is the least mentioned area, with only one citation. 

 

 

 

 

 

 

Figure 9. Number of Citations of AI Areas 

When it comes to application areas, six papers (roughly 31%) specify solutions for only one application 

area (S1, S3, S5, S9, S16 and S19), three (roughly 16%) do not exclusively specify one area (S7, S13 and 

S18), and the majority (roughly 53%) do not specify any area, with their solutions presenting a wide 

range of possible applications (S2, S4, S6, S8, S10, S11, S12, S14, S15 and S17). 

Several developments have been registered as solutions for public service in general. Mehr (2017) (S2) 

explore cases of applying AI as a solution to improve citizen services, highlighting that these 

predominantly relate to citizen inquiries and information, and generally fall into five categories, 

namely answering questions, filling out and searching documents, classifying and routing requests, 

translation, and drafting documents. The author presents a case of using chatbots in a state 

government office in the US that enable freeing up the help centre operators’ line, improving the 

access to real-time answers and enabling operators to respond to more complex and priority issues. 

Similarly, the Singapore government has adopted chatbots that are intended to function as digital 

representatives. New York City plans to adopt IBM Watson − a computer system that can answer 

questions and learn over time − to shorten the time and improve the process of responding to 

complaints and questions relating to city services just as in Surrey, Canada, where the platform has 

been adopted to help power the city’s app and respond quickly to citizens’ questions, being able to 

answer 10 000 questions about 16 city services. AI has also been used in a state government in the US 

to assist citizens in searching for documents across more than one million pages, whilst enabling cost 

savings for the government. At the 2018 Winter Olympics held in South Korea, various AI-based 

translation services were used to enable more efficient and real-time translation of government 

information, while in Japan an AI-based mechanism has been developed to support parliament 

member offices to answer citizens’ questions by drafting answers. 

Gaut et al. (2018) (S4) propose a ML system for processing citizen requests as a solution for improving 

the Mexican government’s efficiency to their response. The government has created a centralised 

online submission system in which each request goes through three different processing steps: 

employees read, analyse and forward requests to the appropriate department or agency, depending 

on their content. As a solution to the increased volume of requests and, consequently, the long 

processing time, the authors developed models to support each step: accepting or rejecting incoming 

requests, classifying between technical support questions to a help desk and requests to Sistema 

Atención Ciudadana (SAC), responsible for handling requests, and sending requests to the appropriate 
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department. Such system can automatically accept or reject 85% of requests, automatically send 39% 

to a technical helpdesk or to SAC, and automatically route 49% to the most appropriate department. 

As a result, its adoption and use would save 3.8 man-hours, 3.1 man-hours and 4.8 man-hours per day 

in each of the steps, respectively, thereby increasing the processing capacity and responsiveness to 

requests, and better addressing general public’s needs in a timely manner. 

Susar & Aquaro (2019) (S6) analyse several AI-based initiatives of the Singapore Government. Two 

notable examples focusing on citizen questions and feedback are presented. The first concerns a virtual 

assistant − Ask Jamie − trained to understand and answer questions typed by citizens in specific scopes 

and which can be applied on department or government agency websites. Its implementation 

eliminates the need for citizens to know which websites visit for specific questions as it includes 

questions across departments and agencies and enables for escalation to live chat. The second 

example involves the first chatbot for government on Facebook Messenger, called KeyReply, where 

citizens can request help or provide feedback, while having a personalised user experience with news 

and videos presented in their native dialect or language. Depending on the subject of the message, it 

is routed directly to the correct department, eliminating the need for citizens to navigate multiple 

websites. 

According to Androutsopoulou et al. (2019) (S8), digital channels of communication between 

government and citizens are usually characterised by lower cost and richness of expressiveness and 

communication than the traditional ones, such as phone calls. In this connection, using NLP, ML and 

data mining technologies, the authors developed a new digital communication channel as a solution 

to the problems identified in the current ones. Leveraging the mentioned areas and existing 

government data in different forms, including social media data, government agencies’ operational 

systems, and documents containing legislation, this channel, which is based on advanced chatbots − 

with capabilities superior to the ones of the first generation −, becomes highly intelligent and effective 

in responding to citizens’ messages in their natural everyday language. It provides them with the 

information they seek and assists them in conducting the appropriate transactions, thus being suitable 

for a wide range of interactions and having the potential to improve and transform communication 

between both government and citizens. The application was validated and developed with three Greek 

governmental agencies, including a local government organisation, which recognised its potential both 

in information services, such as in providing information about municipal points and services, local 

events and news, public transport timetables and options, accommodation and meal facilities, and in 

transactional services (e.g., the electronic issuing and delivery of licences, the payment of local fees 

and taxes, and important notifications relating to all services, such as the expiration of certificates or 

licences). 

In the research conducted by Berryhill et al. (2019) (S10), one of the case studies presented has its 

focus on a public participation platform developed in Belgium, on the basis of ML algorithms and NLP 

techniques, to help civil servants easily process and analyse citizen contributions. The platform is able 

to automatically analyse and classify thousands of contributions, and presents dashboards that are 

able to classify ideas, highlight topics, group similar contributions by their various characteristics and 

summarise trends in real time, giving civil servants a better overview of priorities and their changes, 

and the possibility to share the results with the general public. As such, it enables them to identify 

citizens’ priorities easily and efficiently, and understand their needs and opinions, taking decisions 

accordingly. As a result, the platform enables real engagement and dialogue between governments 
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and citizens, contributes to building trust and support for political decisions, and increases citizens’ 

willingness to participate. 

Alexopoulos et al. (2019) (S11) present an overview of a platform − the SIMPATICO Platform − aimed 

at simplifying and improving the experience and understanding of citizens in interactions with public 

administration when using e-services. This platform can be found on any legacy website for the 

provision of online public administration services and integrates advanced techniques developed in 

the associated project, including Citizenpedia − a framework where citizens can collaborate on 

improving administrative procedures and clarify doubts regarding public services − and a tool that 

enables citizens to select text and provides them with simplified words, being able to collect feedback 

on interactions. Its implementation presents broad opportunities in providing personalised citizen-

centric services, making citizens stakeholders in the interaction with governments and in the 

continuous improvement of public services. 

In S12, Kuziemski & Misuraca (2020) explore a pilot programme in Finland that is part of the attempt 

to change the country’s modus operandi. The programme, AuroraAI, corresponds to an AI-based 

operations model focused on the interests and needs of citizens in general. It aims at promoting and 

assisting society (both citizen and business) to use services in a safe, timely and ethically sustainable 

way. It is thought as a network or platform of services that enables any citizen to create value in it. To 

this end, public services have to be interconnected across the AuroraAI network and can also connect 

with services provided by the private sector. Through ML, namely reinforced learning, the programme 

attempts to break down silos in the current service provision, enabling interoperability and 

information exchange between different services, and reducing the need to change platforms to access 

services. At the same time, it tries to focus its delivery in a more individualised and personalised way, 

at the right time and in several life situations. Thus, cost-effectiveness will be fostered in public 

services, while focusing on citizens’ needs. 

Aoki (2020) (S13) presents two distinct applications of chatbots in Japanese local governments. The 

first case focuses on its application as a solution for municipal tax consultation in the Tokyo 

metropolitan government. Initially, a chatbot was introduced for questions related exclusively to one 

type of tax levied by local government and subsequently for questions about tax payment and 

certificate. Later, as a response to tax enquiries, it was further upgraded to direct citizens to the 

appropriate website to answer the question. Furthermore, in the second case, as a solution and 

alternative to the general information desks located in local government offices, to which citizens call 

and their calls are transferred to the competent department, local governments have been using 

chatbots that replace them. As such, instead of physically visiting the offices or having to call, citizens 

can simply use a chatbot that tells them where to find the information they need or are looking for. 

Therefore, in both cases, efficiency and reduction in the response time are achieved, as well as the 

quality of the response to the citizen is harmonised. 

Babu (2021) (S14) focuses its research on one of the most densely populated countries in the world: 

Bangladesh. Using AI techniques, a platform called Eksheba was developed to serve as a single online 

access point for all 2 700 government services, which citizens can access using a single identity. It has 

produced remarkable results, including a reduction in the administrative distance between 

government and citizens, improvements in the quality of work and the pace of development. 
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As a solution for the inability of governments to filter the vast amount of citizen messages on social 

networks, Lavado et al. (2021) (S15) present a novel AI-based approach that applies NLP and ML 

processing algorithms to automatically classify messages into intentions or purposes (e.g., request, 

complaint, announcement, personal opinion, proposal, and notification). It was tested on messages 

posted by citizens on Twitter and addressed to the City Council of Madrid, Spain, and the results of its 

performance were positive. Accordingly, this tool enables governments to prioritise citizens’ messages 

and hence a more informed and effective communication with citizens, whilst promoting their 

openness and increasing citizens’ trust, satisfaction and engagement, who see their messages 

considered. Public institutions are also able to identify problems and indicators in relation to policies 

and service delivery and can use the opinions as a basis for increasing their effectiveness and efficiency. 

van Noordt & Misuraca (2022) (S17) explore different cases of the use of AI in the public sector and 

one of the examples focuses on a system used in Belgium, JobNet, which assists civil servants in 

reskilling and retraining citizens. It demonstrates remarkable results in increasing the competences of 

civil servants, while helping citizens to improve and increase their skill set in accordance with the jobs 

available, providing them recommendations on the basis of their characteristics, preferences and 

behaviour. 

Nirala et al. (2022) (S18) present three interesting examples of chatbots based on public administration 

services, developed to facilitate communication between citizens and administrative authorities and 

thereby provide better governance in public administration services. The first example, designed in 

Vienna and called WienBot, was developed to complement the municipality website. It automatically 

answers frequently asked questions from citizens related to more than 350 city services (e.g., when 

the bus will arrive and the fastest way to a specific location), in German and local dialect, providing 

immediate information concisely and directly, and engaging users in the dialogue. Moreover, the 

second chatbot aims at teaching and learning public policy and administration through a system 

governed by the values of efficiency, accountability and transparency. Finally, the last example 

concerns the Italian Public Administration and, namely, GUapp, a platform for job search and 

recommendation. Based on ML algorithms, this recommendation system offers job recommendations 

considering the user’s profile and, to improve the experience, it is implemented in a chatbot that 

interacts in the users’ natural language. 

AI-based solutions have also been applied in the environmental area. Hu et al. (2017) (S1) present a 

system, called HazeEst, which trains a ML model using combined historical pollution data from fixed 

sensors (government monitoring sites) and wireless sensors to learn the air pollution profile. The 

model is used to estimate the fine-grained air pollution surface for any hour on any day in Sydney, and 

the estimates can be visualised in a customised web-based application. The results of the study 

indicate that the system generates accurate air pollution estimates and significantly increases the 

resolution of the air pollution map, while better informing air pollution exposure and its impact on 

human health, which may be useful for the investigation of air pollution-related diseases. 

Japanese municipal governments are responsible for the collection and treatment of waste, and 

citizens usually need to comply with detailed rules on how to separate it properly. As such, Aoki (2020) 

(S13) presents the introduction of a chatbot in the city of Yokohama to answer questions that refer to 

this domain. Citizens are asked to separate their waste according to 11 categories (e.g., spray cans, 

plastic containers and packaging, used paper, home appliances, and oversized waste) and to follow the 
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guidelines for disposal of each category at designated locations, specific days of the week, and before 

8am. Upon request, the chatbot responds automatically and immediately to citizens’ questions related 

to the rules, ensuring efficiency and consistency in the quality of response to the public. 

Balta et al. (2019) (S7) focus their study on an online participation tool as a solution to guide the 

democratic participation process in the city of Hamburg, in particular to intensify information sharing 

and citizen participation in urban development projects and environmental protection issues. The tool 

is a geodata-based application that provides both a general and specific overview on topics and a city 

map view, which enables any citizen to collect information on projects and submit contributions 

anytime and anywhere. As a result, more effective and efficient citizen participation is achieved and a 

greater number of social groups is reached, which generates a greater number of contributions. The 

application of NLP tools has the potential to automatically classify them, enabling the processing and 

response to contributions to be faster and more efficient and a greater number to be considered, 

eliminating the increased effort that would be required for administrative staff. 

According to Ricardo et al. (2018) (S3), urban mobility is one of the main concerns of municipalities. In 

this regard, the authors propose a generic solution based on the use of mobility data generated by the 

circulation of connected buses, in order to produce relevant information for bus passengers and 

transport companies, as well as for municipalities. The solution relies on a matching algorithm, which 

demonstrates accurate performance, making it possible to discover the bus line, if the vehicle network 

exists or not, and also information about the bus carrier network. Using ML and data mining 

techniques, arrival time estimates and predictions are generated and can serve to create smart 

schedule and as a recommendation for passengers, since the results are available in a mobile 

application, and to establish decision support systems for bus fleet operators, taking into account that 

it is possible to characterise the behaviour of lines and buses through a line performance dashboard 

for bus managers. As a result, municipalities have information that enables them to improve the traffic 

management in the city. 

Regarding leisure, Ghani et al. (2018) (S5) present a tourism-based mobile application aimed at 

facilitating tourism guidance, which, in accordance with its testing, has a good approval. The 

application, called Amar Bangladesh, uses the Google Maps API to discover the location of tourist 

attractions and the users’ current location. By using the application, users plan their trip starting from 

the nearest tourist spot. Information is provided on the attractions and users can deselect the ones 

that do not interest them and, through ML and based on their interests, recommendations are made 

on tourist attractions of possible interest to them. Moreover, the algorithm finds the shortest path and 

the most suitable route for users to visit each tourist attraction. 

Ralston et al. (2019) (S9) propose an interactive voice chatbot, which is an integral component of an 

intelligent interactive robot, that can process multiple languages and respond to users’ language, tone 

and mood using IBM Watson Assistant, Tone Analyzer, and Translator technologies. Although it can be 

used in different areas, such as government kiosks and health support systems, its application was 

evaluated to address students’ needs regarding exams stress, based on data from a survey. The results 

were promising, indicating an effectiveness of approximately 77% in responding appropriately to users’ 

questions, thereby highlighting its ability to converse with a wider and more diverse audience and to 

provide more personalised responses customised to users’ needs. 
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In the health area, Ramachandran & Sarbadhikari (2021) (S16) present an overview of technology 

adoption in India as a response to COVID-19. In particular, they address the creation of MyGov Corona 

Helpdesk, an automated WhatsApp messaging chatbot launched to provide information related to the 

disease to citizens. It offers a wide range of information to users, such as what to do in case of 

symptoms, book an appointment to vaccination, request and download certificates, receive the latest 

updates and alerts, and get professional advice. In this way, the use of the chatbot enables the control 

of fake news, the delivery of authenticated information to citizens in general and, consequently, 

mitigates the spread of the disease, and the lessons learnt can be used to improve health results. 

In what concerns the civil protection area, Nirala et al. (2022) (S18) present a chatbot application to 

share real-time disaster-related information in Japan. This application (LINE BOT) is based on a widely 

used messaging service in the country (LINE) and has several functionalities, namely the option to set 

the disaster situation, input written text and upload pictures of the disaster, share the current location, 

get information about evacuation places, receive information about the disaster, and it is also possible 

for the chatbot to automatically post on Twitter all the shared information. Accordingly, it enables 

immediate and accurate sharing of information, which is crucial for disaster mitigation, especially for 

reducing human damage. 

Finally, Chou & Hsu (2022) (S19) propose an automated web platform that provides accurate and 

effective baseline information on monthly residential electricity consumption and predictions on 

future demand in each city in Taiwan, which are automatically obtained using ML and ANN algorithms. 

The platform is accessible to all levels of government, renewable energy companies, and citizens in 

general, and it is expected that access to this information will incite the discussion by governments 

and energy suppliers on policies and goals for energy use, the early creation of energy saving and 

carbon emission reduction plans in cities, and the development of energy conservation guidelines. In 

addition, it enables citizens to evaluate the effectiveness of such policies, which favours local 

government accountability. 
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4. FRAMEWORK FOR THE USE OF ARTIFICIAL INTELLIGENCE IN LOCAL 

GOVERNMENT 

After studying the literature regarding Government, it was obtained a clear understanding of the areas 

within the competence of Portuguese local government for which AI-based solutions can be 

developed, as well as the opportunities and challenges facing public administration, which, while 

contextualising CitRM, urge the need for its improvement and the use of appropriate technology to 

achieve it. 

Likewise, it was possible to understand the capabilities of AI and especially of the areas under its 

umbrella, and the opportunities it represents as a solution for governments. Furthermore, the 

systematic literature review enabled to retrieve studies focused on government augmented 

intelligence, disclosing practical AI-based applications as a solution to improve CitRM. 

This chapter presents the framework with recommendations for the use of AI solutions in local 

government at municipal level. The first section leverages the knowledge gained from the literature 

review to define the assumptions that underpin the framework, whereas in the second section the 

framework is developed and proposed, supported by its explanation. The third section focuses on the 

evaluation of the framework, followed by a conclusive analysis in the next section. Finally, in the fifth 

section, the constructive feedback gathered in the evaluation is taken into account to revise the 

framework. 

4.1. ASSUMPTIONS 

In order to provide a more structured overview of the assumptions underpinning the framework, this 

section is organised into three parts. The first concerns the assumptions of Government, the second 

of AI, and the third of AI in government. 

4.1.1. Government Assumptions 

In line with what was studied in the literature review, about Government, local government, challenges 

and opportunities, it was concluded that Portuguese local government, and in particular municipalities, 

should: 

- Be drivers of change and an agents of innovation and modernisation of the State and public 

administration (Amador & Cegonho, 2022; Ferreira, 2020). 

- Develop innovative and modern ways of acting, improving their relationship with citizens on the 

basis of the promotion of their active engagement, the transformation and improvement of 

processes, and the continuous improvement of public services (Agência para o Desenvolvimento 

e Coesão, 2020), making them more effective, efficient, available, simple and closer to citizens 

(Bilhim, 2004; M. Rodrigues, 2009; Tavares et al., 2018; Teles, 2016). 

- Establish, strengthen and boost the connection and interaction with citizens, with a view to 

improve public service delivery and achieve effectiveness and efficiency, increasing citizen 

orientation and thereby imposing a better and more effective relationship with them (Andrade 

& Camacho, 2014; Carvalho et al., 2021; Schellong, 2006). 
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- Combine appropriate technology with people and efficient processes to enable intelligent and 

personalised communication with citizens, administrative simplification, integration of services, 

aggregation of information, accessibility and combating info-exclusion, and strengthening 

democracy. 

- Include and value citizens in the research and development of policies and services aimed at 

them, in order not to discourage proximity and ensure that services are fine-tuned in line with 

their real preferences and needs (Teles, 2016). 

- Improve public service in intervention areas within their competence, namely rural and urban 

equipment, energy, transport and communications, education, teaching and vocational training, 

heritage, culture and science, leisure and sports, health, social welfare, housing, civil protection, 

environment and basic sanitation, consumer protection, fostering development, territorial 

planning and urbanism, municipal police, external cooperation, port-maritime areas and urban 

areas, maritime, fluvial and lake beaches, cadastral information, protected areas and forestry 

intervention, citizen’s bureaus and local support centres for migrants, proximity policing, animal 

protection and health, food safety, fire safety in buildings, public parking, and games of chance 

(Law 50/2018 of August 16, Assembleia Da República, 2018; Law 75/2013 of September 12, 

Assembleia Da República, 2013; C. Rodrigues, 2011). 

Accordingly, each initiative planned within the scope of government modernisation should improve 

the availability, quality, effectiveness and efficiency of services provided, optimise processes, increase 

citizens’ engagement, trust and satisfaction and improve their lives, respond effectively to their 

participation, maximise administrative efficiency and, therefore, improve CitRM, while fostering 

participatory citizenship, the information society and technological innovation processes, and boost 

economic development. 

4.1.2. Artificial Intelligence Assumptions 

After a literature review about AI, its most relevant and frequently used areas, it was concluded that: 

- AI can complement and augment humans’ capabilities in order to improve their efficiency and 

enable the achievement of better outcomes (Berryhill et al., 2019; Hassani et al., 2020). 

- Current AI consists on several scientific branches and includes an heterogeneous set of 

techniques, tools and algorithms (Jarrahi, 2018), each focused on specific tasks that are aligned 

with different human capabilities (Frank et al., 2019). 

- The main publicised and adopted AI areas are Computer Vision, Expert Systems, Fuzzy Logic, 

Machine Learning, Natural Language Processing, Neural Networks and Robotics (Berryhill et al., 

2019; Pannu, 2015; Valle-Cruz et al., 2019), which are not mutually exclusive and sometimes 

relate to each other in ways that link or overlap, thus influencing and benefitting each other 

(Berryhill et al., 2019). 

4.1.3. Assumptions of Artificial Intelligence in Government 

After studying the challenges and opportunities that the adoption of AI can bring to governments, it 

was concluded that its adoption and implementation is of great value as: 
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- AI-based solutions are highly appropriate to tackle the need for optimisation and innovation of 

public services, as well as improvement in the way governments engage and manage their 

relationship with citizens (Berryhill et al., 2019). 

- It is expected to optimise process effectiveness and productivity, transform services to improve 

their quality and develop new ones, engage stakeholders to improve their experience, and 

empower civil servants to achieve better results with less effort (Bertrand, 2020). 

- AI-technologies have potential to automate cognitive work associated with bureaucratic, 

repetitive and significantly complex procedural tasks (Mehr, 2017), complementing the skills of 

the existing workforce,  improving efficiency, reducing costs, human error and time, increasing 

the productivity and effectiveness of internal operations, and improving resource allocation 

(Wirtz et al., 2019; Zuiderwijk et al., 2021). 

- AI makes possible to expand the boundaries of traditional information processing (Wirtz et al., 

2021), enabling the handling, processing and analysis of large and diverse data sets in a limited 

time, with greater accuracy and without human intervention (Alexopoulos et al., 2019; Mehr, 

2017), and the gaining of insights and results to support decision makers in better, smarter and 

more accurate decision-making (Alexopoulos et al., 2019; Sadiku et al., 2021; van Noordt & 

Misuraca, 2020). 

- AI increases detection capability and anticipatory governance and policy through real-time 

predictions, and prevent disinformation using data-driven scrutiny, leading  to a possible 

strengthening of democracy (Timan et al., 2021). 

- The use of AI enables governments to improve their capacity to monitor and understand citizens’ 

behaviour, enabling them to recognise, take into consideration and satisfy their characteristics, 

needs and expectations when developing services (Timan et al., 2021). 

- AI enables to generate entirely new, innovative, adapted and targeted services and digital 

solutions to citizens’ interests, or new ways of delivering existing services (Reis et al., 2019b), 

contributing to their inclusiveness, accessibility and personalisation, overturning their 

traditional bureaucratisation (Dwivedi et al., 2021), and improving their sustainability (Timan et 

al., 2021). 

- AI-based solutions can boost government-citizen connection and communication, as well as 

improve citizens’ engagement, satisfaction, trust in the quality of public governance, and quality 

of life (Berryhill et al., 2019; Sousa et al., 2019).  

This way, the adoption of AI has the potential to improve the efficiency and effectiveness in 

governments’ response, their capacity to serve citizens and change the way they engage with them, 

orienting their focus towards a citizen-centric approach, whilst boosting a country’s competitiveness 

and economic growth (Berryhill et al., 2019; Valle-Cruz et al., 2019). 

Based on the analysis of the studies included in the systematic literature review, a set of similarities in 

the main purposes of the various AI solutions was identified. So, it is assumed that the purposes can 

be grouped into 10 categories: 1. answering questions, complaints or messages; 2. classifying requests, 

contributions or intentions; 3. drafting documents; 4. filling out and searching documents; 5. 



52 
 

monitoring and prediction; 6. providing recommendations; 7. routing requests, messages or citizens; 

8. sending updates, notifications or alerts; 9. serving as a one-stop service access point; and 10. 

translation. The solutions, or their particularities, that led to this categorisation are identified below. 

1. Answering  questions, complaints or messages 

- Chatbots that improve the access to real-time answers (S2) 

- Chatbots that function as digital representatives (S2) 

- IBM Watson that improves the process of responding to complaints and questions (S2) 

- IBM Watson that responds quickly to citizens’ questions (S2) 

- Virtual assistant that understands and responds to questions  in specific scopes (S6) 

- Chatbot on Facebook Messenger where citizens can request help (S6) 

- Advanced chatbot that responds to citizens’ messages (S8) 

- Platform where citizens can clarify doubts regarding public services (S11) 

- Chatbot that tells citizens where to find the information they need or are looking for (S13) 

- Chatbot that automatically answers frequently asked questions related to more than 350 city 

services (S18) 

- Chatbot aimed at teaching public policy and administration (S18) 

- Chatbot that answers questions related to waste collection and treatment (S13) 

- Interactive voice chatbot that responds to users’ language, tone and mood (S9) 

- WhatsApp messaging chatbot that provides information related to COVID-19 (S16) 

- Chatbot application (LINE BOT) to share real-time disaster-related information (S18) 

2. Classifying requests, contributions or intentions 

- System that classifies the scope of the requests (S4) 

- Chatbot on Facebook messenger that classifies the subject of the message (S6) 

- Public participation platform to automatically classify thousands of contributions (S10) 

- Tool to automatically classify messages into intentions or purposes on social networks (S15) 

- Online participation tool that automatically classify citizens’ contributions (S7) 

3. Drafting documents 

- Support mechanism for answering citizens’ questions by drafting answers (S2) 

4. Filling out and searching documents 

- Assist citizens in searching for documents across more than one million pages (S2) 

5. Monitoring and prediction 

- System that generates air pollution estimates (S1) 

- Algorithm that generates arrival time estimates and predictions (S3) 

- Automated web platform that provides baseline information on monthly residential electricity 

consumption and predictions on future demand (S19) 

6. Providing recommendations 
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- System that provides job recommendations to citizens  on the basis of their characteristics, 

preferences and behaviour (S17) 

- Platform that offers job recommendations considering the user’s profile (S18) 

- Tourism-based mobile application that provides suggestions on tourist attractions (S5) 

7. Routing requests, messages or citizens 

- System that routes requests to the appropriate department (S4) 

- Chatbot on Facebook Messenger that routes directly message to the correct department (S6) 

- Chatbot that directs citizens to the appropriate website (S13) 

8. Sending updates, notifications or alerts 

- Advanced chatbot that sends important notifications relating to all services (S8) 

- WhatsApp messaging chatbot that sends updates and alerts related to COVID-19 (S16) 

9. Serving as a one-stop service access point 

- Centralised online submission system for requests (S4) 

- Virtual assistant to answer questions from various departments and agencies (S6) 

- Chatbot on Facebook Messenger where citizens can request help or provide feedback on many 

subjects from different departments (S6) 

- Advanced chatbot that provides information on multiple services (S8) 

- Platform where citizens can collaborate on improving administrative procedures and clarify 

doubts regarding public services (S11) 

- Platform to access multiple services (S12) 

- Platform that serves as a single online access point for all 2 700 government services (S14) 

- Chatbot that answers frequently asked questions related to more than 350 city services (S18) 

10.  Translation 

- Translation services that enable real-time translation of government information (S2) 

“Answering questions, complaints or messages” is the purpose of AI-based solutions to improve CitRM 

that stands out, followed by “serving as a one-stop service access point”. 

Regarding the AI areas that underpin the purposes of the solutions, a combination between them was 

performed based on the respective areas identified in the systematic literature review, as follows: 
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Table 5. Assumptions of Purposes and AI Areas 

Some observations can be made: 

- Each purpose can be underpinned by more than one AI area. 

- Machine learning is a common area across all purposes, and it is followed by natural language 

processing. 

- Even though Computer Vision, Expert Systems and Fuzzy Logic are included in the range of the 

main AI areas (Berryhill et al., 2019; Pannu, 2015; Valle-Cruz et al., 2019), no studies mentioning 

their use were collected. As such, they will not be specifically identified in the framework. 

In order to identify for which intervention areas of Portuguese municipalities solutions have been 

developed, combinations were made between the respective application areas identified in each 

paper and the scope of the intervention areas of Portuguese municipalities in which they best fit. 

Hence, S2, S4, S6, S8, S10, S11, S12, S13 (twice), S14, S15, S17 and S18 present solutions not limited to 

any intervention area, S1, S7 and S13 present applications in the environment and basic sanitation 

area and, finally, solutions are presented for the transport and communications area (S3), leisure and 

sports (S5), rural and urban equipment (S7), education, teaching and vocational training (S9), health 

(S16), civil protection (S18), and energy (S19). 

The purposes of the AI solutions can be organised with the intervention areas of Portuguese 

municipalities to provide a more structured and richer vision to this research. Accordingly, a 

combination between them is presented in Table 6.

 AI Areas 

Machine Learning Natural Language Processing 
Neural 

Networks 
Robotics 

P
u

rp
o

se
s 

Answering  questions, complaints or 

messages 
X (S2; S8; S9; S11; S16; 

S18) 
X (S2; S6; S8; S9; S11; S13; 

S16; S18) 
X (S18) X (S9) 

Classifying requests, contributions or 

intentions 
X (S4; S7; S10; S15) X (S4; S6; S7; S10; S15) X (S7)  

Drafting documents X (S2) X (S2)   

Filling out and searching documents X (S2) X (S2)   

Monitoring and prediction X (S1; S3; S19)  X (S19)  

Providing recommendations X (S5; S17; S18)  X (S17; S18)  

Routing requests, messages or citizens X (S4) X (S4; S6; S13)   

Sending updates, notifications or alerts X (S8; S16)    

Serving as a one-stop service access 

point 
X (S4; S8; S11; S12; 

S18) 
X (S4; S6; S8; S11; S18) X (S18)  

Translation X (S2) X (S2)   
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Table 6. Assumptions of Purposes and Intervention Areas of Portuguese Municipalities

 
Purposes 

Answering  

questions, 

complaints or 

messages 

Classifying requests, 

contributions or 

intentions 

Drafting 

documents 

Filling out and 

searching 

documents 

Monitoring 

and prediction 

Providing 

recommendations 

Routing 

requests, 

messages or 

citizens 

Sending updates, 

notifications or 

alerts 

Serving as a 

one-stop 

service access 

point 

Translation 

In
te

rv
e

n
ti

o
n

 A
re

as
 o

f 
P

o
rt

u
gu

e
se

 M
u

n
ic

ip
a

lit
ie

s Not specific 
X (S2; S6; S8; S11; 

S13; S18) 
X (S4; S6; S10; S15) X (S2) X (S2)  X (S17; S18) X (S4; S6; S13) X (S8) 

X (S4; S6; S8; 

S11; S12; S14; 

S18) 

X (S2) 

Environment and basic 

sanitation 
X (S13) X (S7)  

 
X (S1)      

Transport and 

communications 
   

 
X (S3)      

Leisure and sports      X (S5)     

Rural and urban 

equipment 
 X (S7)  

 
      

Education, teaching 

and vocational training 
X (S9)   

 
      

Health X (S16)       X (S16)   

Civil Protection X (S18)          

Energy     X (S19)      
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It is worth pointing out that “monitoring and prediction” is only identified in studies or solutions 

focused on specific intervention areas, and it is the only purpose not identified in studies not focused 

on any specific intervention areas. 

4.2. FRAMEWORK PROPOSAL 

Based on the integration of the knowledge acquired in the literature review and in the previous 

section, the conditions are met to propose a framework that provides recommendations from a broad 

view for the use of AI in local government to improve CitRM. 

The framework is organised into four parts (1. Intervention Areas; 2. Purposes; 3. Recommendations; 

and 4. AI Areas), as a way to provide a more detailed, organised and clearer view of the 

recommendations. 

Intervention Areas 

The first part focuses on the identification of the intervention area for which the AI solution is intended 

to be adopted. These areas correspond to the current areas for which Portuguese municipalities have 

competence, which can be reviewed in detail in section 3.1.1.3. 

An attempt was made to detail and focus the recommendations for each area as much as possible. 

However, as identified in the studies included in the systematic literature review, there are solutions 

that do not make sense to be related to any specific area, but rather focused on an integration of the 

areas. Furthermore, despite the attempt to propose recommendations for all intervention areas 

covered by the law, it was decided not to do so due to the specificity and irrelevance of certain areas 

to improve CitRM in general. 

Accordingly, in addition to recommendations for no specific areas, the framework considers the 

following intervention areas: energy; transport and communications; education, teaching and 

vocational training; heritage, culture and science; leisure and sports; health; civil protection; 

environment and basic sanitation; consumer protection; citizen’s bureaus and local support centres 

for migrants; animal protection and health; and management of public parking. 

Purposes 

The second part consists in identifying the purpose for which AI solutions are intended to be adopted, 

in other words, the specific function that AI is expected to perform in order to contribute to improve 

CitRM.  

It was intended to propose detailed goal-oriented recommendations, although each recommendation 

may be associated with more than one purpose. As such, the purposes correspond to the assumptions 

of the purposes identified in the previous section, which are described below. 

Answering questions, complaints or messages 

AI can transform and improve the interaction between governments and citizens by facilitating their 

communication. AI technologies, in particular chatbots and virtual assistants, make it possible to 

handle numerous requests, from simple answering to citizens’ questions, assisting in conducting 

transactions, scheduling appointments and sending news, to teaching public policy. These 
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technologies have the capability to respond automatically, immediately, directly and concisely to 

citizens, anytime and anywhere, without the need to physically go to a service or wait for an answer. 

Classifying requests, contributions or intentions 

AI techniques that assist in processing, analysing and automatic classifying the scope of contributions, 

requests, complaints, and intentions or purposes of messages, are increasingly considered a solution 

to increase the speed and responsiveness of governments, as well as to improve their efficiency and 

effectiveness. This capability enables governments to prioritise responses, identify problems, needs, 

interests and citizen’s satisfaction in relation to service delivery and policies. 

Drafting documents 

The use of AI techniques that assist in document processing (i.e., creating, editing and producing text) 

should be considered by governments to improve their efficiency and reduce their response time. By 

assisting in processing requests or complaints through automatic document drafting, their process 

becomes faster and easier and, as a result, a greater number of documents can be processed in a 

shorter period of time. 

Filling out and searching documents 

AI represents an opportunity to provide assistance in filling out and searching for documents and, 

consequently, in the citizen experience. Instead of citizens having to search for which documents they 

need for a particular purpose and how to fill them out, the use AI technologies enables governments 

to respond with reliable information to citizens’ questions about the required document, present it 

directly, and provide instructions for its completion and next steps. 

Monitoring and prediction 

By having the ability to learn from historical data and from multiple sources, AI techniques can monitor 

and generate accurate estimates in several relevant areas. Such estimates enable governments to 

establish fact-based policies and, by being made available to citizens, provide them with information 

of their interest, enable them to make data-driven decisions and access the effectiveness of 

government policies. 

Providing recommendations 

Based on characteristics, interests, preferences and behaviours on platforms, AI techniques, namely 

recommender systems, can provide recommendations of possible interest to citizens and thus bring 

opportunities in their experience. 

Routing requests, messages or citizens 

By having the capability to classify scopes and topics of requests, AI techniques can direct them to the 

appropriate department to process them. Likewise, by classifying messages typed by citizens, they can 

redirect citizens to the appropriate website or platform, which eliminates the need for them to know 

where to send a message or submit a request. 
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Sending updates, notifications or alerts 

Sending notifications and updates regarding services, updates and actions that citizens should take, 

and alerts about the occurrence of circumstances that may harm citizens, is possible with AI. In 

addition to enabling important information to be sent to citizens in what concerns services, events, 

and so on, it is fundamental for alerting citizens about harmful situations, enabling them to act in 

accordance with the alerts. 

Serving as a one-stop service access point 

The siloed nature of service provision results in no exchange of information between services. As such, 

citizens need to visit multiple websites and platforms to access them. 

In this regard, AI techniques have increasingly been used to break down silos in services. It has been 

seen as crucial for the provision of citizen-centric services, by integrating services and aggregating 

information on a single platform. As a result, it contributes to reduce the administrative distance 

between governments and citizens, simplify and improve access to the different services. 

Translation 

In an era marked by globalisation, providing information in citizens’ own language becomes 

fundamental to their experience and appreciation in the provision of public service and thereby 

engagement in dialogue. In this connection, AI techniques have been used to provide real-time 

translations to citizens and provide services in a personalised way based on inclusion. 

Recommendations 

This is the focus of the framework, where the recommendations for the use of AI-based solutions that 

could respond to the context identified in the previous two parts are proposed. 

According to the literature review, and in particular to the solutions presented in the studies included 

and analysed in the systematic literature review, the conditions to create the content of the 

recommendations are met, as they are based on and adapted from the identified solutions. In order 

not to limit the recommendations and to allow them to be as adaptable as possible to each 

municipality, and bearing in mind that these are simply examples of possible solutions, some 

recommendations are quite general, whereas others have a higher level of detail, indicating, for 

instance, the platform where the solution should be implemented. 

It is worth reinforcing that each recommendation can respond to more than one purpose. In spite of 

the attempt to propose recommendations for all purposes in any area, it was decided not to do so to 

avoid their repetitiveness. Moreover, if any intervention area was identified, each recommendation is 

only associated with it, except in the case of “heritage, culture and science” and “leisure and sports”, 

as it was chosen to recommend the same solution. Nevertheless, since most recommendations are 

broad, it enables those proposed for one area to serve as a basis for other intervention areas in future 

developments. 
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AI Areas 

The last part of the framework corresponds to the identification of AI areas that may underpin the 

recommended solutions, which is done on the basis of the correspondence between the assumptions 

of the purposes and the AI areas. 

As concluded in section 4.1.3, each solution may be underpinned by more than one area. Furthermore, 

and as previously stated, Computer Vision, Expert Systems and Fuzzy Logic are not listed in the 

framework as no studies mentioning their use were collected in the systematic literature review. 

Accordingly, the framework considers the following AI areas: Machine Learning , Natural Language 

Processing, Neural Networks and Robotics.
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Intervention 
Areas 

Purposes 

Recommendations 

AI Areas 

A
n

sw
er

in
g 

 q
u

es
ti

o
n

s,
 

co
m

p
la

in
ts

 o
r 

m
es

sa
ge

s 

C
la

ss
if

yi
n

g 
re

q
u

es
ts

, 

co
n

tr
ib

u
ti

o
n

s 
o

r 

in
te

n
ti

o
n

s 

D
ra

ft
in

g 
d

o
cu

m
en

ts
 

Fi
lli

n
g 

o
u

t 
an

d
 s

ea
rc

h
in

g 

d
o

cu
m

e
n

ts
 

M
o

n
it

o
ri

n
g 

an
d

 

p
re

d
ic

ti
o

n
 

P
ro

vi
d

in
g 

re
co

m
m

e
n

d
at

io
n

s 

R
o

u
ti

n
g 

re
q

u
es

ts
, 

m
es

sa
ge

s 
o

r 
ci

ti
ze

n
s 

Se
n

d
in

g 
u

p
d

at
es

, 

n
o

ti
fi

ca
ti

o
n

s 
o

r 
al

er
ts

 

Se
rv

in
g 

as
 a

 o
n

e
-s

to
p

 

se
rv

ic
e 

ac
ce

ss
 p

o
in

t 

Tr
an

sl
at

io
n

 

M
ac

h
in

e 
Le

ar
n

in
g 

N
at

u
ra

l L
an

gu
ag

e
 

P
ro

ce
ss

in
g 

N
eu

ra
l N

et
w

o
rk

s 

R
o

b
o

ti
cs

 

Not specific 

 x     x  x  

Centralised online submission system for citizens’ requests or complaints on any area within 

the competence of the municipality, which could accept or reject incoming requests or 

complaints, classify their scope, and send each request or complaint to the appropriate 

department. 

x x x  

x      x  x x 

Virtual assistant applied on the municipality website, which could answer questions typed by 

citizens on municipality affairs and other administrative information. The application could 

support more than one language and, depending on the subject of the question and if the 

citizen is not satisfied with the answer, the citizen could be directed to a live chat with the 

appropriate department. 

x x x  

x        x  
Facebook Messenger chatbot that could answer any frequently asked question from citizens 

related to any municipal service. 
x x x  

x      x x x x 

Chatbot applied on the municipality website that could answer questions on all information 

services (e.g., municipal services, upcoming events, public transport timetables, 

accommodation, construction plans and public offices’ operating hours) and all transactional 

services (e.g.,  electronic issuing of licences, payment of local fees and taxes), and remind the 

citizen ahead of time when upcoming actions are required, such as the renewal of certificates 

or licences. The application, which could reply in more than one language, could direct the 

citizen to the appropriate website to complete the transaction and even help him in the online 

payment. 

x x x  

 x       x  

Public participation platform that could automatically analyse and classify citizens' 

contributions on any topic concerning municipal services, and present to citizens, on 

dashboards, the classified ideas, highlight topics, and summarise trends in real-time. 

x x x  

x          
Chatbot that could teach citizens about public policy and administration, in particular to 

explain decisions after the assembly and municipal executive meetings. 
x x x  
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     x     

Online platform for job search and recommendation and citizens retraining, which could 

provide job recommendations based on the citizens’ profile, and recommendations on the 

basis of their characteristics and preferences to increase their skill set in accordance with the 

jobs available in the municipality. 

x  x  

 x         
Tool to automatically classify citizens’ messages on social networks into intentions or 

purposes. 
x x x  

       x x  

Online platform to centralise all municipal services, which citizens could access using a single 

identity. From updating an address, booking an appointment and receiving a notification 

informing about changes or constraints in service provision, to submitting a request or a 

complaint, citizens could do so by simply logging in to the platform. 

x    

  x        
Mechanism that could be adopted to assist civil servants in responding to citizens’ requests 

or complaints by drafting documents. 
x x   

Energy     x   x   

Customised automated web platform that could provide baseline information on monthly 

residential electricity consumption and prediction on future demand in the municipality. If the 

citizen's residential consumption is higher than its average or the average consumption of the 

municipality, an alert is sent to him. 

x  x  

Transport and 

communications 

    x   x   
Mobile application that could provide real-time information, estimates and forecasts 

regarding, for instance, arrivals, route status, and service updates. 
x  x  

x          

Chatbot application for citizens to share real-time information, by written text and pictures, 

related to traffic congestion, cuts and accidents in the municipality, with option to define the 

occurrence, share the location, and receive information about procedures. The information 

shared in the conversation could be automatically published on the municipality’s social 

networks. 

x x x  
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Education, 

teaching and 

vocational 

training 

     x     

Online platform for school search and recommendation that could suggest a school based on 

the citizen’s interests, socioeconomic characteristics, address, and so on, instead of citizens 

having to search for information themselves. 

x  x  

Heritage, 

culture and 

science  

&  

Leisure and 

sports 

     x  x  x 

Leisure-based mobile application that could support both English and Portuguese and 

discover culture and science centres, events, and leisure and sports activities and, based on 

the citizen’s profile and interests, recommendations could be made on tourist attractions, 

events and activities of possible interest to the citizen. The application could remind citizens 

ahead of time about news or upcoming events. 

x  x  

Health x    x   x  x 

Chatbot application that could reply in both Portuguese and English and provide a wide range 

of information to questions, such as what to do in case of disease symptoms, availability of 

health care units and waiting time estimates, and receive the latest updates and alerts on 

programmes to promote public health, healthy living and active ageing in the municipality. 

x x x  

Civil protection 

x          

Chatbot application for citizens to share real-time information, by written text and pictures, 

related to disasters, floods, accidents, fires, and so on, in the municipality, with option to 

define the occurrence, share the location, and receive information about procedures. The 

information shared in the conversation could be automatically published on the municipality’s 

social networks. 

x x x  

    x   x   
Prediction system for the occurrence of disasters which, if the forecasts indicate risk or 

danger, an alert is sent via SMS to citizens to inform them about good practices. 
x  x  

Environment 

and basic 

sanitation 

x          

WhatsApp chatbot that could answer questions typed by citizens about the collection, 

treatment and disposal of waste, such as guidelines for disposal of each category of waste, 

the specific days of the week and schedule for collecting each category, and the designated 

locations. 

x x x  
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    x   x   

Customised automated web platform that could provide information on monthly residential 

water consumption and prediction on future demand in the municipality. If the citizen's 

residential consumption is higher than its average or the average consumption of the 

municipality, an alert is sent to him. 

x  x  

    x   x   

System that could estimate the air quality for any hour in the municipality, whose estimates 

could be visualised on a customised automated web platform. If the estimates indicate a risk 

or danger to human health, an alert is sent to inform citizens about good practices. 

x  x  

Consumer 

protection 
x   x       

Chatbot application that could provide legal information to citizens on consumer protection 

affairs. Depending on the citizen’s questions, inputted by written text, help could be provided 

to find relevant documents. 

x x x  

Citizen’s 

bureaus and 

local support 

centres for 

migrants 

x         x 

Intelligent interactive robot available at the citizen's bureaus that could provide information 

by text or voice regarding which floor, desk or section the citizen should go to, through an 

embedded chatbot that could reply in both English and Portuguese. 

x x x x 

x   x   x   x 

Virtual assistant applied on the municipality website that could help migrants on requests and 

questions pertaining to migration services. It could support different languages, help migrants 

determine which application form to fill out, provide them with instructions for the next steps, 

and even direct them to a live chat. 

x x x  

Animal 

protection and 

health 

x          

Chatbot application for citizen to share and receive information about lost, abandoned or 

found animals in the municipality, by written text and pictures. The citizen could share the 

location of the animal and get information about procedures, and the information shared in 

the conversation could be automatically published on the social networks of the municipal 

kennels. 

x x x  

Management of 

public parking 
    x      

Public parking-based mobile application that could determine in real-time the occupancy 

status of each park, predict peak occupancy hours, and determine occupancy patterns. 
x  x  

Table 7. Framework
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4.3. EVALUATION 

In order to pursue this step of the DSR, the proposed framework was evaluated with the aim of 

retrieving opinions and validation regarding its usefulness, reliability and performance, willingness to 

adopt it, and suggestions for improvement. Therefore, and according to the selected approach, 

individual interviews were conducted with local government decision makers and experts in local 

government relationship with citizens. 

Aiming to increase the richness and diversity of the feedback, as well as avoiding bias, the choice of 

interviewees took into consideration their wide or relevant experience in key roles in the relationship 

of Portuguese local government with citizens, the pertinence of their current position, and the 

heterogeneity of the municipalities to which they belong. As such, four relevant interviewees from 

different municipalities and with distinct positions were selected, who allowed their profile to be 

identified as follows: 

Interviewee Current Position Municipality 

Years of Experience in 

Local Administration 

(approximately) 

David Vieira 

(DV) 

Head of the Communication 

Department of the Municipality 

Óbidos, 

Leiria 
20 

Inês de 

Almeida 

Marques 

(IA) 

Head of the Support Office for 

Entrepreneur and Entrepreneurship 

of the Municipality 

Alcochete, 

Setúbal 
2 

Isaura 

Morais  

(IM) 

Member of the Portuguese 

Parliament 

President of the Public 

Administration, Territorial Planning 

and Local Government Commission 

President of the Municipal Assembly 

Rio Maior, 

Santarém 
17 

Luís Filipe 

Santana 

Dias (LF) 

Mayor 
Rio Maior, 

Santarém 
13 

Table 8. Interviewees’ Profile 

To conduct the interviews, a guide that was developed and structured both to fulfil validation 

requirements and to follow a precise logic was followed, in order to obtain the most relevant and 

complete expertise possible for this research. Each interview started with a brief presentation of the 

author of this dissertation, with a focus on her academic and professional background, and the reason 

for her interest in choosing the topic under study. Thereafter, the topic and research problem were 

introduced and explained, the motivation for this study clarified, the study objectives specified and, 

likewise, a quick overview of the methodology adopted was given, with the aim of contextualising each 

step of the research. Moreover, the framework with some examples was presented and analysed and, 

finally, four specific open-ended questions were asked to validate the proposed framework (see 
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Table  9), with time and space given to the interviewees to express their views, knowledge and 

experience, and to ask their own questions about the presented framework. 

Q1 Do you consider the proposed framework useful for municipalities? 

Q2 Do you have any criticism towards the proposed framework? 

Q3 Would you consider adopting the proposed framework? 

Q4 Do you have any suggestions or recommendations for improving the proposed framework? 

Table 9. Evaluation Questions 

The individual interviews were conducted online, via Zoom (a video communication platform with 

record technology embedded), in Portuguese and in the first two weeks of August 2022 (DV and IA on 

August 5th, IM on August 8th and LF on August 12th). Each lasted an average of 40 minutes, and all were 

recorded with the consent of the interviewees. Given their extensive contribution, only the responses 

to the above questions were transcribed and included in this section. Furthermore, to avoid biased 

information, the transcription process occurred immediately after each interview and through 

verbatim transcription. 

Concerning Q1, the answers were the following: 

DV: There are in terms of communication, not only in municipalities but in public administration in 

general, three levels that in my opinion we have to bear in mind. First, we have the communication of 

services. Secondly, territorial communication, and finally, there is the political communication itself, 

which is usually separated. 

Actually, in the village of Óbidos, the communication department ends up being transversal to those 

three levels I mentioned. However, in larger municipalities, politicians have their own press office, that 

does only political communication, and there are other departments (e.g., more focused on tourism) 

that only do territorial communication. There are also other departments which only communicate 

their own services. 

As I understood, the proposed framework focuses mainly on the communication of services that a 

municipal council may have and the questions and requests that citizens may have, and through 

Artificial Intelligence, they can have a better and more effective interaction. This is called public cause 

and, as such, it makes perfect sense that anything we can do to improve the relationship between the 

citizen, who is whom we serve, and the entity, which is the servant, should be considered. So, whether 

we use AI or not, what worries us the most is effectiveness. 

In short, I believe the use of AI in this type of situations can effectively help a lot; however, we must 

also have citizens on the other side who are a bit more trained in this digital literacy. What often 

happens is that municipalities have a radius of people that is very different (from people who are 

completely excluded from information technology, to people who are completely digitally literate). 

Communication has to be for everyone, so I am a little afraid that, at this stage (in the 21st century and 

in Portugal), in smaller municipalities these AI solutions may not be for everyone. Nevertheless, as time 

goes by, I think it will be inevitable and, in general, citizens will be more aware of this kind of AI 

capabilities. 
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Directly answering your question, I consider the proposed framework very useful, but we have to 

understand which audience we have and how we can teach the info-excluded when it comes to new 

technologies to enter this world, so that they can use the suggested tools and thus we become more 

inclusive (i.e., more democratic). 

I will say it again: everything we can do to bring citizens closer to the institutions, and in particular the 

services that the institutions provide, which are public services, should be used. All recommendations 

that can bring the citizen closer are always useful and an added value. 

IA: Yes, I consider the proposed framework very useful. 

As mentioned in the problem statement, the overwhelming majority of municipalities are lagging far 

behind private companies when it comes to Artificial Intelligence, both in terms of data collection and 

management, which little or nothing is done and in an inefficient and undeveloped way, and in terms 

of processes and communication with the public. 

As a result, it is essential to have a boom in the use of Artificial Intelligence in public administration. 

Citizens are the customers of municipalities, and it is extremely important to provide them with real-

time monitoring, improve transparency, quality and speed of response, and so on, so that they do not 

have to wait too long to get information or a response to the requests they need. Municipalities always 

try to meet citizens’ requests and if it can be done effectively and as quickly as possible, that would be 

great. 

Accordingly, it is really useful to have a clear and organised framework with a set of recommendations 

with possible solutions that, if implemented, would be a way to achieve these objectives. 

IM: Yes, I consider the proposed framework, and in particular its recommendations, very useful and 

important both for the citizen and for the entity providing the public service, in this case, the 

municipalities. 

For the citizen, it enables him to get answers to the questions he raises in a short period of time, access 

services provided in a better way, and obtain and view information in real time. It gives him a high 

degree of satisfaction since, although it is not an answer or information given by a civil servant, he 

feels that at least his questions or requests are received and in turn forwarded to the legitimate entity. 

With regard to requests concerning procedures that the citizen can take, he is able to act upon the 

answer. 

On the part of the municipality, it is known that the citizen’s requests are received at any time and the 

questions are answered immediately, which enables him to be satisfied, or even if no answer is given, 

the questions can be forwarded and answered by a civil servant. In this way, it lets civil servants to 

perform other tasks and, instead of being constantly occupied with citizen attendance, they can work 

mainly on processing the request associated with the question. 

LF: Yes, I consider the framework useful, because all the Artificial Intelligence techniques, tools and 

algorithms that we can introduce to improve the efficiency of the public service are obviously 

welcome. So, having a well-structured framework with several recommendations is, indeed, very 

useful. 
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Concerning Q2, the answers were the following: 

DV: In line with what was discussed in the previous question, by adopting this kind of solutions, the 

idea should be trying to be comprehensive to somehow reach everyone. The recommendations are 

quite interesting, but we come back to the same issue: the audiences. Public entities have really 

different audiences, and it is necessary to have answers for everyone. 

The only criticism I have is from that perspective. Besides, the framework that was presented is very 

interesting and I have no other relevant criticism to make. 

IA: No, I actually have no criticism towards the proposed framework. It is very clear, comprehensible 

and organised. 

If the intention is to reach different niches, I think various strategies could be created to mitigate the 

possible challenges, for example in what concerns the lack of digital literacy in the elderly. In fact, our 

population is not very ageing, but what we do to mitigate the lack of literacy is precisely to empower 

them through the senior university and digital empowerment programmes. In general, this group is 

also the one that gives more suggestions for improvement. 

It is known that there are multiple challenges to the correct and successful adoption of Artificial 

Intelligence solutions, but over time we will get there. There are still many people who do not identify 

with chatbots and prefer to wait for face-to-face service, for instance. Nonetheless, as their 

implementation becomes more frequent and general, I think this barrier will be overcome. 

IM: I think the framework, in particular the recommendations presented, could be more elaborated 

and detailed according to the characteristics of the services. The services have other variants in which 

it could be even more useful for the citizen if there were Artificial Intelligence solutions with greater 

responsiveness and information capacity. Therefore, it would be possible to respond better to the 

needs of citizens. 

In view of the service, namely the municipality, the proposal could also provide information on which 

questions are asked more frequently, or which needs and wishes of citizens are more frequent. Thus, 

a more standardised pattern of the functionalities that these solutions could bring to both the 

municipality and the citizen could be found. 

LF: I would not call it criticism. I would call it weakness for two reasons in particular. 

Firstly, we serve an audience that is not all literate. Even if Artificial Intelligence can somehow be so 

inclusive that it reaches some of the info-excluded in our population, this is obviously one of the biggest 

challenges we still have to overcome. Hence, this comment ends up being a criticism meant to be 

constructive, since even if we were able to reach some of the info-excluded people, we would not be 

able to reach all of them. It is not a question of age, but info-exclusion is more frequent in older people 

and, consequently, they have some difficulty in this matter. 

As a weakness, I have to say that this or any other framework that intends to solve the previous 

problem cannot yet succeed. I say this [yet] because as generations progress, and it is the natural law 

of life, we all assume that info-exclusion tends to decrease (and this is the goal). When adopting and 

implementing such solutions, we must be able to reach the entire population, as we must not only 
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serve the most urban or the youngest population. We must also serve the elderly as well as those who 

live in rural areas and who do not have frequent contact with this kind of technologies. 

Secondly, I understand that there is a need and interest in adopting AI solutions to optimise existing 

or planned but inefficient processes and services, which in the case of public administration is quite 

frequent. Nonetheless, sometimes political administration does not aim to privilege 100% efficiency. 

This may seem contradictory; however, it is easily perceived by the example of the COVID-19 vaccines. 

All technical studies have shown that the youngest and healthcare professional should be vaccinated 

first, leaving behind those who are less important to the community from a productive point of view: 

the elderly. What is certain is that the political solution went far beyond this and made the decision in 

moral terms, having decided to vaccinate the elderly first. 

In this regard, although the algorithms are increasingly sophisticated and can take into account more 

variables and sensitivities, the subjectivity of political decision-making is always missing. Ergo, we may 

have this problem. 

Concerning Q3, the answers were the following: 

DV: Considering that each municipality has its own characteristics, yes, I would certainly consider 

adopting the framework, but adapted to the realities. 

We must not forget that each municipal council ends up being an autonomous living organism. In other 

words, from a legal point of view, all municipalities have the same structure, are elected in the same 

way, and so on. However, from the territorial point of view, the councils are not the same. The territory 

itself is not the same, the number of inhabitants is not the same, the number of people elected is not 

the same, just as the issues raised are not the same. Accordingly, each municipal council is almost a 

unique living organism. 

So, yes, I would consider adopting this framework, always with the logic of adapting it to the reality of 

each municipality. This reality does not only concern the political reality, but also the reality of services. 

There are municipalities that have services that others do not have. For example, not many 

municipalities in this country have municipal police. As a result, recommendations for it would have 

no value for the municipality of Óbidos since we do not even have this structure. 

In addition to the reality of each municipality, I would mainly consider adopting this framework in the 

logic of adapting it to the needs. For example, in the village of Óbidos, it would make perfect sense to 

develop a chatbot that could assist tourists, as one of the main focuses we have in terms of 

communication is the communication of the territory. It would make sense to have some Artificial 

Intelligence solution that could provide information to tourists on what they could visit considering 

the day of the week, the weather conditions and the time they have available to visit the town, for 

instance. If we thought about any other municipality where tourism was not a focus, the same solution 

would not make any sense. 

Therefore, all recommendations for solutions that, if implemented, would bring the citizen closer to 

the municipalities and thus improve our relationship, adapted to the territory and its needs, are 

undoubtedly of tremendous value. 

IA: Yes, definitely. 
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Unfortunately, there is a lack of knowledge in public administration regarding the potential of Artificial 

Intelligence. For instance, I did not even know that some capabilities presented here exist. 

In this way, having a guide with recommendations would be very useful and an added value for 

municipalities. 

IM: Yes, I would certainly consider adopting the proposed framework, always with the principle that 

everything that can facilitate the interaction and improve the relationship between the entity I may 

represent and the citizen, should be taken into account. 

Accordingly, adopting a valid and reliable framework with recommendations that would improve the 

performance of the entity that I may one day represent again would clearly be in the plans. 

LF: Yes, of course I would consider it. 

In light of the first question, I repeat that all recommendations that could improve the service the 

municipality provides to its citizens are extremely useful and should be taken into consideration. So, 

like any other mayor, I would be delighted to adopt this framework. 

Concerning Q4, the answers were the following:  

DV: According to what I have said, I think it is very important to bring municipalities and citizens closer 

together and to create solutions to improve the relationship management, bearing in mind that there 

is a growing divorce between citizens and public services, whatever they may be. 

We take everything for granted and we forget there are often other people behind us to ensure that 

services are provided and, as a result, that nothing is guaranteed. Whether it is fixing a pipe in the 

street or replacing a streetlight, sometimes we forget that for services to work, there are people who 

work, there are people who decide, and there is a whole structure that needs to be fed and needs the 

citizen to be improved. If we have a citizen who is critical in the sense of making proposals to change 

specific procedures, such criticism can be very constructive and represent good suggestions for the 

municipality to improve service provision. Consequently, interaction is essential, and having AI 

solutions that enable engagement and facilitate communication becomes extremely interesting, as 

long as they are adapted to the territory, the needs and the services that each municipality provide. 

Public administration is so bureaucratic that distances citizens. We lack a lot of efficiency, and in fact, 

it is crucial to be efficient. Citizens want their questions and requests solved, and to solve them, we 

must become effective.  We must not turn more issues into a problem or raise more questions about 

issues. 

Artificial Intelligence, by having the ability to learn and being better than us in terms of efficiency, will 

somehow be able to fill a series of gaps and simplify a lot several issues. By simplifying them, it can 

bring the citizen closer in the logic of service efficiency. Thus, when improving the service delivery, we 

have the opportunity to get closer to the citizen, since what we all want is a better service. And when 

we are well attended, we like that institution more. So, the better the service and its provision, and 

the friendlier and more efficient it is, the better the relationship between the municipality and the 

citizen. 
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In conclusion, everything made perfect sense to me, and I have no suggestions or recommendations. 

Nonetheless, we have to improve a lot when it comes to digital literacy. There are a lot of people who 

are illiterate, and it is up to us to work on that. We need to have citizens who are more able to 

understand small inputs. The big challenge is to have more and more literate people in this digital 

literacy so that this type of solutions in public services can also be an added value, making it possible 

to provide a better service and, when a better service is provided, citizens somehow end up being 

much closer to the institution. When they are closer to the institution, they are more satisfied people. 

IA: It would be very interesting to have various recommendations that would enable the different 

areas of municipalities to be combined (i.e., the integration of different services). 

The different areas work in a very individual way and not together, unlike what is common in private 

companies where, for example, the marketing department has specific functions, but it is connected 

to the sales department, the sales department to the communication department, and so on. On the 

contrary, in public administration, namely in local authorities, there is weak interconnection of 

processes between the areas. There are even areas which have totally different systems from the 

others. 

Therefore, recommendations focused on the integration of different services would be very interesting 

and useful for municipalities to rethink the way they integrate their internal processes and services 

and, consequently, how they could improve their quality and efficiency. 

IM: I think the framework is really interesting and well-structured. The goal is well achieved, it makes 

sense not to go into great detail to provide objective recommendations and not open somehow the 

purpose of the framework. Even so, in line with what I mentioned in the second question, the 

suggested solutions could be more detailed in order to create awareness of the questions, needs and 

desires more demonstrated by citizens, to further optimise each solution. 

Moreover, any public decision maker would like to have solutions to help on critical matters. It would 

be extremely relevant for a municipal council to have mechanisms and tools that assist in what are 

their biggest problems, or that can streamline the processes in which municipal councils are classified 

(e.g., according to how and in what time they respond to the licensing of private works and how they 

do their waste collection and the cleaning of urban spaces). 

LF: Speaking of municipalities and parishes that I am familiar with, what often happens is a great lack 

of articulation in the existing services. 

We already have in the municipality of Rio Maior and in the rest of the country – in some more and in 

others less − platforms that aim to improve citizen relationship management, speeding up the contact 

between citizens and the municipality. Assuming that all citizens could use all these existing services 

in the same way, what everyone would notice was a lack of articulation between them. These services 

lack a headmaster (i.e., a thinking head that can coordinate all these platforms, allowing the different 

tentacles to work). 

What is currently happening in local administration is that we are generating a “confusopólio”. There 

are no longer 1 000 mails, but there are 700 applications. In other words, if the citizen needs the water 

service, he has to go to application X to make a report. However, if he has a problem in postal 

distribution, he has to go to application Y. As a result, there is no articulated response to the citizen 



71 
 

(i.e., there is no single platform). In fact, I have noticed that this framework actually provides 

recommendations in this respect, that is, solutions that aim to answer this issue, and so I took this 

moment to highlight their importance. 

Another issue, with which I am familiar, is related to facilitating the relationship with the citizen. 

Citizens are, and rightly so, extremely demanding for mayors and local authorities. From the moment 

a citizen reports something to me to the minute or the second, which may be serious or irrelevant, 

what ends up happening, speaking against us [municipalities], is a clog in the municipal services 

because we cannot answer all the questions in a timely manner. 

This may seem contradictory for who answered above that want to benefit efficiency and want a faster 

response. What we talked about first is effectively the dream (i.e., the destination we want). 

Nevertheless, I also recognise that municipalities do not have the physical intervention capacity to 

solve all these problems and, as you know, the public space, for example, is an endless list of problems. 

This is another challenge, as it makes us wonder to what extent we increase citizen satisfaction if he 

can follow up to the second when presents his complaint, and then realise that the complaint has been 

stuck in the service for months because the council has not yet fixed the problem. 

This ends up causing a political turmoil, so I admit that there are public administrators who have some 

reluctance in facilitating citizens’ access to information and services, because they know that they are 

not able to respond. And, indeed, this has political costs. 

I defend what we talked at the beginning. This framework forces the municipalities to be more efficient 

and to be increasingly quicker in their response capacity. Nonetheless, the truth is that it is not always 

possible to have the physical capacity to respond. 

To conclude, the main recommendation I give is the suggestion of solutions that, if implemented, 

would enable a possible articulated response to the citizen. A single platform, a single destination, 

where the citizen can report, consult and question anything and everything, and feel that he has that 

unique moment and place to talk to the local administration, instead of having a platform for water, 

one for tourism, and so on, and thereby not having this divergence of not being able to find and know 

who to talk to. 

4.4. DISCUSSION 

This section provides a conclusive analysis of the feedback and contributions made by the interviewees 

in the evaluation of the artifact. Accordingly, this discussion focuses on the usefulness of the 

framework, benefits and challenges identified, criticisms, willingness to adopt it, possible 

improvements, and general observations from the interviewees. 

Regarding the utility of the proposed framework, all interviewees agreed on its usefulness for 

municipalities. Having an intelligible, well-structured and organised framework with a set of 

recommendations for the possible use of AI-based solutions that, if adopted and implemented, would 

have the ability to reduce bureaucracy, address the need for improvements in effectiveness, efficiency, 

simplification, transparency, quality and speed in public service and in interaction with the citizen, and 

thereby bring citizens closer to the municipality, increase their satisfaction, and improve the 

relationship between the two and its management, were reasons shared by the interviewees that 

explain their position concerning usefulness. In addition, reducing the time citizens wait to have their 



72 
 

questions or requests answered in a reliable way without the direct involvement of civil servants, 

which enables them to spare time and efforts to other tasks, feeling that at least their requests are 

received, as well as municipalities knowing that citizens are satisfied, were mentioned as opportunities 

associated with the framework and which in turn contribute to justify its usefulness. 

However, and as a criticism, some weaknesses and challenges inherent to the proposed framework 

were recognised. The most frequently stressed challenge relates to the diversity of the audience that 

municipalities serve in terms of digital literacy and, in particular, the illiteracy of some citizens, as well 

as their consequent resistance to the use of AI-technologies. It was observed that even if AI can be 

inclusive to the point of being able to help overcome the obstacles imposed by them and enable the 

municipality to include all citizens in the use of such solutions, nowadays it may not be possible. 

Therefore, understanding the audience that municipalities serve, having answers for all, and creating 

strategies to empower as many citizens as possible when it comes to technologies, are key steps that 

the interviewees indicated and that should be taken into consideration when adopting the framework, 

so that it can be an asset insofar as the recommended AI solutions can be used by the largest possible 

audience, letting municipalities to become more inclusive and hence more democratic. Nevertheless, 

it was underlined that as the adoption of AI becomes more frequent, citizens will become more familiar 

and less resistant to technologies and, additionally, digital illiteracy will naturally tend to decrease, so 

it is believed that this challenge will be overcome. 

Furthermore, the incompatibility between efficiency and morality was highlighted. According to one 

of the interviewees, sometimes public administration does not have efficiency as its main objective, 

but rather to act in a moral way and in accordance with the promotion of human values. In this 

connection, despite the constant evolution of algorithms, it was observed that the subjectivity of 

political decision-making may not be characteristic of AI solutions and, as a result, adopting the 

framework and implementing the recommended solutions may pose moral dilemmas. 

Still regarding challenges, one interviewee identified the lack of physical intervention capacity of 

municipalities, raising the question of whether it is effectively possible to improve CitRM as the 

relationship is facilitated. In this regard, it was noted that the recommended solutions, by facilitating 

citizens’ access to services and information, enable their communication about any problem requiring 

physical intervention to become constant; however, municipalities may not have the necessary 

capacity to attend to and solve all reported problems in the desired time, which may result in citizen 

dissatisfaction and no improvement in the relationship with the municipality. 

Notwithstanding the weaknesses and challenges discussed, all the interviewees realised the 

opportunities and benefits associated with the adoption of AI and demonstrated interest and 

willingness to adopt the proposed framework, although the need to adapt it to the reality of each 

municipality was expressed, in what concerns the political reality, the services provided, the 

characteristics of the territory itself and, above all, the needs. The importance and need to adopt AI 

and the lack of knowledge in public administration about its potential was emphasised and, according 

to the feedback, adopting a valid, interesting and reliable framework with recommendations for the 

use of AI solutions to improve the service provided and the performance of the municipality, facilitating 

interaction and thus bringing the citizen closer to the municipality and improving their relationship 

management, seems to be extremely useful, of enormous value and should be considered by 

municipalities. 
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Concerning the topic of suggestions and recommendations, the opportunity to break down silos in the 

traditional service provision was noted. It was pointed out that there is a great lack of articulation 

between services due to the existence of various platforms or applications, each focused on a specific 

area, which results in a non-articulated response to the citizen. As a result, the recommendation of 

solutions that, if implemented, would make possible the integration of services and therefore an 

articulated response to the citizen, such as a single platform that encompasses services from different 

areas and enables contact with the municipality, was the most suggested. 

Also, recommendations regarding the level of detail of the framework were made. Within this scope, 

one of the interviewees suggested that a survey of the issues, needs and wishes most frequently 

demonstrated by citizens could be carried out in order to optimise the level of detail and define a 

standard for the functionalities of each recommended solution, and to identify areas or topics that 

may require AI-based solutions more urgently. Moreover, it was also suggested that the 

recommendations could be targeted to the critical matters of each municipality, based on the 

evaluation of the processes in which they are assessed. 

Finally, with regard to observations, in general the interviewees considered the proposed framework 

interesting, pertinent, reliable and intelligible, and, in their opinion, the main objective was 

successfully achieved. The idea that it is fundamental to invest in AI to improve the performance and 

responsiveness of public administration was reinforced, with the interviewees recognising its 

opportunity to optimise processes and improve service delivery, assist civil servants, strengthen the 

interaction between municipalities and citizens, and enable a closer and better relationship between 

them. Accordingly, there was a general understanding that the adoption of the proposed framework, 

adapted to each municipality, could serve as a guide for the adoption of AI solutions to achieve these 

opportunities, and thereby improve CitRM. 

4.5. REVISED FRAMEWORK 

The foundation for revising the framework is provided by the previous interviews. Due to the diversity 

of the feedback, different suggestions and points of criticism were obtained and considered in the 

conclusive analysis, enabling conclusions to be drawn on possible improvements to the proposed 

framework. 

As stated above, it was requested to recommend AI-based solutions that could support the integration 

of services provided by municipalities, as there is a great lack of articulation between them and, as a 

result, there is no articulated response to citizens. Due to the limited time available to conduct the 

interviews, no examples were presented in this sphere. However, several recommendations had 

already been proposed for this purpose, which are associated with “serving as a one-stop service 

access point” and, consequently, there are no changes in this regard. 

In addition, suggestions concerning the level of detail of the framework were made. It is not further 

explored since, along with the attempt to propose recommendations for various intervention areas 

and not limit them due to the different realities and characteristics of municipalities, there is no way 

to obtain relevant information to this end during the time available to execute this dissertation. 

Therefore, the level of detail of each recommendation is not deepened so as not to modify the scope 

of the research and continue to provide recommendations that are specific and, simultaneously, 

adaptable to the reality of each municipality. 
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5. CONCLUSIONS 

This chapter reflects the most relevant conclusions, limitations of the study and suggestions for future 

work. It is important to acknowledge and mention that the intermediate objectives were achieved, the 

research questions were answered, and the main goal was successfully achieved. Based on the 

feedback obtained in the evaluation phase, the proposed framework provides a clear view of how AI 

can contribute to government augmented intelligence in improving CitRM. So, it is expected to be able 

to help public administration to become more aware about the topic and that it can promote and serve 

as a basis for the adoption of AI solutions, especially in local government. Likewise, it is also expected 

that this study can help solve the lack of knowledge and awareness about the capabilities, 

opportunities and benefits AI can bring to governments, as well as the challenges and risks of its 

adoption. 

5.1. SYNTHESIS OF THE DEVELOPED WORK 

The research began with a theoretical framework over the subjects, Government and Artificial 

Intelligence, and their sub-subjects considered pertinent to the dissertation. Concepts and definitions 

were explored, as well as the different levels of government with special prominence given to the 

Portuguese case and to the main units of local government – municipalities –, the challenges and 

opportunities facing public administration, the origin and a brief history of AI, its main areas, and 

challenges and opportunities that its adoption can bring to governments and to other public entities. 

Based on the initial findings, several keywords were identified with the intent to search and find the 

most relevant studies to perform a systematic literature review focusing on the use of AI at the service 

of government to improve CitRM. 

Once performed, the resulting knowledge made possible and provided the basis to design a framework 

with recommendations for the use of AI-based solutions in local government. It was subsequently 

validated on a qualitative method by conducting individual interviews with local government decision 

makers and experts in local government relationship with citizens, whose suggestions and critical 

feedback for improvements were taken into account to revise the proposed framework. 

5.2. LIMITATIONS OF THE WORK 

This research had, and has, some limitations that should be noted. First, although it was tried to 

provide a strong, extensive, and relevant theoretical framework to identify the most pertinent topics 

that underpin the investigation, the subjects and sub-subjects under study have a complex reality. As 

a result, potentially important concepts and themes may not have been considered and, consequently, 

the identification of keywords may have been limited. 

Therefore, although the theoretical framework enabled the identification of a broad set of keywords, 

the search for interesting publications in the systematic literature review was limited to those that 

contained such words in their titles, abstracts or keywords. Likewise, despite having a vast library of 

bibliographic content and being recognised as leading sources, only two electronic repositories were 

used, as well as only articles in English and dated between 2017 and 2022 were considered. As a result, 

potentially important publications that did not contain such words, were not available in such 
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repositories, were written in a language other than English, or were dated before 2017, were not 

collected. 

This way, the diversity of the framework and the creation of more, and more diverse, 

recommendations may have been hampered, as their creation was mainly based on the solutions of 

the included articles. 

There were also several limitations in the evaluation of the framework. Although an attempt was made 

to present and analyse the complete framework to give a comprehensive view of the outcome, the 

short time available to conduct each interview prevented most of the recommendations from being 

presented. As a result, some interviewees focused heavily on analysing the few recommendations 

presented, meaning that the comprehensiveness and richness of their feedback may have been 

limited. 

Furthermore, even though the proposed framework was evaluated by four local government experts 

with distinct positions and from different municipalities, all interviewees belong to municipalities with 

similar levels of socioeconomic development, which are included in cluster 3 – “coastal urban areas” – , 

characterised in section 3.1.1.3. So, the feedback obtained in the evaluation of the framework may not 

have been as rich and diverse as it could have been if experts from municipalities belonging to the 

various clusters had been interviewed. 

Still regarding the evaluation, due to the short time available to carry out this phase, there was no 

opportunity to conduct more interviews with local administration experts, nor to conduct interviews 

with AI experts. Hence, with more time, the number of interviewees with local government experts 

could have been higher and, accordingly, a more wide-ranging and credible evaluation could have been 

provided. Similarly, by interviewing AI experts, technical feedback on the framework could have been 

obtained. 

Finally, it is important to highlight that municipalities have unique characteristics and needs, so 

recommendations that may make sense for some, may not for others. Moreover, municipalities 

innovate and modernise at a different pace, and the adoption of AI also evolves differently among 

them. Therefore, solutions that have already been implemented in some municipalities, do not make 

sense to be adopted either today or in the future, or are not possible to implement, represent another 

limitation of this work. 

5.3. FUTURE WORK 

Reflecting on what the future work should be, in line with the limitations pointed out above and 

bearing in mind what was discussed after the evaluation of the framework, the evaluation phase could 

be extended, and thus improved, by presenting the proposed framework to experts in AI to obtain 

feedback and technical validation in what concerns its usefulness and reliability. It could also be 

improved by conducting more interviews with local government experts from municipalities with 

distinct characteristics and levels of socioeconomic development, to gather even more diverse 

expertise and insights and identify singular patterns and needs. This way, the feedback could 

contribute to refine the framework, making it as accessible and comprehensive as possible. 

In the same way, the study could benefit from a practical application of recommended solutions, 

enabling to understand the real usefulness of the framework, realise interesting and important 
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possibilities, and possibly gather insights to widen the scope of the framework and increase the level 

of detail of the recommendations. 

As a future work, it would be interesting to carry out a survey on the issues and wishes most frequently 

demonstrated by citizens to understand their main needs and interests, as well as to identify issues 

and areas that may need AI solutions more urgently, in order to develop recommendations in accord 

with citizen expectations and avoid recommending AI-based solutions of no interest to the public. In 

addition, it could also be curious to target recommendations to critical matters of municipalities and, 

accordingly, propose more detailed recommendations. In this context, focusing the research on 

specific municipalities, on specific groups of citizens, or on concrete intervention areas, could be the 

right way to successfully achieve these requirements. 

Considering the diversity and complexity of the challenges related to the adoption and implementation 

of AI in government, as well as the challenges it currently faces, in future work the focus could fall on 

creating strategies and initiatives to mitigate the risks and challenges imposed when adopting the 

proposed framework and, more specifically, its recommendations, so as to propose a guide for its 

correct and potentially fruitful adoption. 

Finally, and in light of the above, this study could also benefit from a public communication through, 

for instance, an article. This would make it more visible and accessible to the group of scholars and 

academics who could investigate and improve it, enabling a possible arise in research on the topic, the 

continuous improvement of this investigation, the emergence of new ideas for the proposed 

framework, as well as its revision and updating. In this connection, as the law changes and the adoption 

of AI in public administration is evolving, it would be of great value to continuously update the 

framework. Recommendations that make sense today may not in the near future, so the framework 

should be revised and updated frequently to include and present relevant and up-to-date 

recommendations. 

Likewise, by making this study more visible, it could reach municipalities with an interest in adopting 

the framework and experts who could enable the practical implementation of the recommended 

solutions, thus helping to solve the lack of awareness, support and direction for the adoption of AI in 

the public sector, and to promote its adoption in public administration. 
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