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Abstract: This paper provides an overview of the current state of research on the evaluation methods
of participatory processes in smart cities. Specifically, it aims to identify and analyze existing
evaluation methods and frameworks for public participation (PP) in smart city development. The
study focuses on the evaluation of participatory processes to find key indicators and enable an
assessment of PP from multiple perspectives. A scoping literature review was conducted to analyze
the past ten years of scientific literature on the topic. Relevant literature was retrieved from Scopus,
Web of Science, and Google Scholar, and articles were selected based on a set of criteria to ensure
quality and relevance. We found that digital participation, also known as “e-participation”, is the
most used method either exclusively or mixed with in-person methods. The level of participation
achieved was mostly limited to the first two degrees of PP (i.e., information and consultation), and
only a few papers addressed the highest degrees (i.e., agenda-setting and co-management). The
impact on participants was mostly related to knowledge and skills, awareness raising, and satisfaction
with the process and method. This paper highlights the potential to upskill citizens and enhance
their understanding of sustainable urban development, fostering their commitment to achieving the
United Nations’ sustainability goals for climate change mitigation in the urban context.

Keywords: public participation; smart cities; evaluation; upskilling citizens

1. Introduction

There has been a substantial amount of literature produced on the concept of smart
city since the term was first introduced in 1994, with a significant increase in attention
following its adoption as a cornerstone of the European Union’s development strategy in
2010 [1,2]. The European Union continues to intensify its efforts and funding capacity for
smart city projects. In total, the funding program Horizon Europe will invest 360 million
euros in research and innovation actions linked to the “Climate-neutral and Smart cities”
mission [3]. Smart cities rely on the deployment and use of information and communication
technologies, not as an end in itself but as a means to foster sustainable urban development
and enhance the quality of life for their citizens [4]. Thus, smart cities play a critical role in
the pursuit of sustainable development; by leveraging technology, smart cities can enhance
energy efficiency, reduce greenhouse gas emissions, improve public transportation, and
promote sustainable economic growth and social development [5].

The development of smart cities is a complex process that requires the involvement and
engagement of citizens to ensure sustainability and success. The United Nations Sustainable
Development Goal (SDG) 11 emphasizes the importance of sustainable urbanization, which
includes making cities inclusive, safe, resilient, and sustainable. To achieve this goal, cities
must adopt participatory approaches that engage citizens in decision-making processes,
such as those related to urban planning and transportation infrastructure. Similarly, SDG
13 focuses on climate action and the need to reduce greenhouse gas emissions. Citizen
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engagement and upskilling are essential in achieving this goal as well, as individuals
need to be aware of their impact on the environment and to understand how they can
reduce their carbon footprint [6,7]. Citizens’ lack of motivation to engage in participatory
processes makes it challenging to recruit representative samples [8–10]. In addition, the
choice of participation method determines which demographics are capable or not of
engaging. At the end of the process, the results of public participation can be difficult to
implement in the plans, especially if essential knowledge about the issue at stake is not
sufficiently transferred to participants [11]. A change toward more sustainable behaviors
is also necessary to achieve the goals of sustainable urban development [12]. Therefore,
evaluating the effectiveness of participatory processes is crucial for understanding how to
improve citizen participation in smart city projects. As the goals of public participation
in smart cities go beyond the mere recruitment of a high number of participants and the
collection of individual opinions, it is important to identify what citizens can get out of
these processes rather than only what they contribute to them in order to create a common
project that caters for the needs of all citizens today and in the future, ensuring the uptake
of technologies and inspiring change toward sustainable behaviors.

This paper proposes a scoping literature review of the current state of research covering
evaluation methods of public participation in smart cities. This review aims to identify
existing frameworks and indicators used in the scientific literature to analyze not only the
outcomes but also the extent to which these consider what citizens gain in the process. We
will address the following research questions:

RQ1. What research has been carried out on the evaluation of public participation
methods in smart cities?

RQ2. In which ways do the public participation processes impact the participants?

The findings from this review will be used to develop an approach for upskilling
citizens in smart city projects, specifically in topics related to sustainability and smart cities.
This is directly connected to achieving the United Nations’ sustainability goals for climate
change mitigation in the built environment.

The study uses a scoping literature review analysis of specific elements in the evalua-
tion methods of public participation, focusing on the impact on participants. The past ten
years of scientific literature on the topic are reviewed, and methods and sets of indicators
are analyzed to identify possible research gaps and potential for further research. Google
Scholar, Web of Science, and Scopus were used to search the literature, and the selection
was based on a set of criteria to ensure the scientific quality of each source. Only papers
written in English and published in peer-reviewed journals were further analyzed.

We first provide an overview of the importance of participatory processes in the
development of smart cities. We then proceed to describe the methodology used in the
scoping literature review, including the search strategy and selection criteria. The findings
are presented, including an analysis of the concentration of the literature on European
smart cities, the level of public participation, and the impact on participants covered. The
paper concludes by discussing the implications of the findings, including the potential for
upskilling citizens in sustainability topics, and proposing avenues for further research.

The study provides a valuable contribution to the literature by identifying research
gaps and the potential for further research in the evaluation of public participation in the
specific context of smart city development. The originality of the study is its focus on the
participants themselves rather than the outcomes of participatory processes. Additionally,
the study offers practical implications for policymakers and stakeholders involved in the
development of smart cities by demonstrating the importance of citizen engagement and
the potential for upskilling citizens in sustainability topics.

2. Public Participation in Smart Cities

Public participation is a broad and multi-dimensional concept that has been discussed
extensively in various fields of research, including urban planning, public policy, and
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environmental studies [13–16]. According to Arnstein (1969) [17], public participation
is a process that allows citizens to actively engage in decision-making processes and to
have a genuine impact on the outcomes of those processes. This definition emphasizes
the importance of power dynamics between the government and citizens, with public
participation serving as a means of empowering citizens and ensuring that their interests
are taken into account. Several scholars have proposed typologies or models to conceptu-
alize the different levels and types of public participation. For instance, Pretty (1995) [18]
proposed a ladder of citizen participation which ranges from “manipulative participation”
to “interactive participation and self-mobilization”, with each rung representing a differ-
ent level of citizen involvement and influence in the decision-making processes. Rowe
and Frewer (2000) identified three levels of public participation: passive, where citizens
receive information but do not provide feedback; consultative, where citizens provide
feedback but do not have decision-making power; and collaborative, where citizens and
decision-makers work together to create a mutually beneficial solution. More recently,
Ringholm, Nyseth, and Sandkjær Hanssen (2018) [19] presented a model in which the legal
requirements are the starting point for assessing the level of participation, thus catering for
the specific context in which the participatory process is implemented. In the context of
urban planning and development, public participation is increasingly being recognized
as an essential component of sustainable urban governance [20–22]. In recent years, there
has also been growing interest in public participation in smart cities, in which information
and communication technologies are used to enhance the quality of life for citizens [23–25].
This emerging literature on smart cities emphasizes a citizen-centric approach rather than
solely focusing on technology [22,24,26]. In this context, a smart city can be defined as a
space where local governments, citizens, and various stakeholders collaborate on initiatives
aimed at improving overall living conditions [27,28]. By recognizing the importance of
involving citizens in decision-making processes, public participation processes can be
initiated as a means to minimize conflicts and objections to planning proposals. Given that
citizens are the primary beneficiaries of smart city services and environments, it is argued
that their involvement should be integral to the development process [23,25,29]. In smart
cities, public participation requires a new approach that takes into account their unique
features, such as the use of technology and data-driven decision-making [23,30]. This new
governance approach should also be more flexible and adaptable than traditional urban
governance models to make room for integrating knowledge-sharing perspectives and
developing organizational learning capabilities [10,31].

In smart cities, the potential for technology to increase citizen engagement and partici-
pation in decision-making processes is often referred to as “e-participation”. E-participation
refers to the use of digital technologies to facilitate citizen participation in government
decision-making processes. Smart cities are often seen as ideal contexts for e-participation
due to their advanced technological infrastructure and the availability of data [32].

By engaging citizens in decision-making processes, governments and other stakehold-
ers can ensure that their policies and projects are aligned with citizens’ needs and values,
which can improve the effectiveness and legitimacy of governance [33]. However, the
effectiveness of public participation can be limited by various factors, including power
imbalances, lack of resources and skills among citizens, and inadequate communication
between stakeholders [13,34].

Therefore, it is essential to understand the various dimensions and levels of how
public participation is evaluated as well as the factors that enable or hinder its effectiveness
in order to design and implement participatory processes that are inclusive, transparent,
and effective.

3. Methods
3.1. Research Design and Search Process

This study uses the scoping review methodology to give an overview of a relatively
recent field, namely, the evaluation of public participation in smart cities. The flexibility
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of this method compared with a systematic literature review makes it especially relevant
to conducting an exploratory study [35]. The scoping review method was preferred to
a systematic one as it helps clarify the context, inquiries, and the extent of the available
evidence. By pinpointing areas where evidence is insufficient, scoping reviews can assist
sponsors and researchers in prioritizing their limited resources to address the most pressing
questions to be further researched and represent a stepping stone toward a systematic
review or an empirical study [36]. This scoping review followed the five stages of the
methodological framework for scoping studies [37]. The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) flow
chart (Figure 1) illustrates the preliminary steps to arrive at the final sample to be examined
in the study [35]. PRISMA-ScR is an adapted version of the original twelve points of the
PRISMA method [38,39]. After defining the research question (as described in Section 1),
we identified relevant studies using the following databases and search engines: Scopus,
Web of Science, and Google scholar. As the field is rather narrow, the latter was used as
an additional tool to expand the sample to include studies that might not have appeared
in Scopus and Web of Science due to the search on “Title-Abstract-Keywords” in these
databases. Then we selected the studies, extracted the data, and compiled and reported the
results. The following section describes each step of the scoping review process. The initial
search string for “Evaluation of public participation” AND “Smart cities” was extended
to a parallel search on “Evaluation of citizen engagement” AND “Smart cities” to retrieve
publications that focused on evaluating the methods used to engage citizens and not only
the public participation process itself.
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The PRISMA-ScR guidelines were followed in the current study for conducting the
scoping literature review, as shown in Figure 1. The following 12 items (Table 1) for
conducting the review process were addressed, with the exception of items 9, 11, and 12 as
they are not applicable for scoping reviews [35].

Table 1. PRISMA checklist.

Item PRISMA Checklist

1 The review is based on keyword-based articles retrieved from Scopus, WoS, and Google Scholar repositories
published in the last 10 years.

2 The keywords must be present in one of the main sections of the articles to be eligible for inclusion in the study.

3
Scopus, WoS, and Google Scholar repositories can be respectively accessed at
scopus.com/search/form.uri?display=basic, https://www.webofscience.com/wos/woscc/basic-search
and https://scholar.google.com/.

4 Search strings are used for conducting the literature search process, as listed above in Section 3.1.

5 The selection process consists of keyword searching, screening, and removing duplicates. See a detailed
description in Section 3.2.

6 The selected articles are analyzed by charting the data in Excel as described in Section 3.3.
7 The categories for charting the data consist of general information, core data, and definitions (see Section 3.3).

8 The included sources of evidence are typically not critically appraised for scoping reviews [35]. Therefore, the
present study does not report on the appraisal.

9 Summary measures are not applicable for scoping reviews [35].

10 The synthesis of the results is presented as a “map” of the data in the form of diagrams and tables and in a
descriptive format aligning with the review’s objectives (see Section 4).

11 Risk of bias across studies is not applicable for scoping reviews [35].
12 Additional analyses are not applicable for scoping reviews [35].

3.2. Selecting Studies

The inclusion criteria were as follows:

• The topic is Smart cities and Public participation and/or Citizen engagement, and it
mentions its evaluation or a dimension thereof.

• The study should include criteria and/or indicators to evaluate public participation or
citizen engagement in smart cities.

• Articles are written in English and accessible to authors.

Exclusion criteria:

• Editorials and perspectives, conference proceedings, theses, project reports.
• Articles written in languages other than English.

Some studies were kept in the next step (i.e., charting the data) despite not primarily
aiming to evaluate public participation or citizen engagement in smart cities, as some of
their data addressed it as one of the dimensions to consider in the overall evaluation of
smart cities.

3.3. Charting the Data

Three types of categories were defined:

• General information
• Core data
• Definitions

The “general information” included the sub-categories Authors, First author’s country,
Title of article or book chapter, Publication year, Journal or Book, Location of the study,
Authors’ keywords, Purpose of the study, Methods, Results, and Implications. Information
regarding the first author’s country and location of the study was collected to map the
concentration of scientific production by world region and to identify the “hot spots”.
Purpose, Method, Results, and Implications were directly extracted from the abstracts and
were used to assess the relevance of the study. This category was used to obtain a general
overview and identify characteristics of the scientific literature connected to the research

scopus.com/search/form.uri?display=basic
https://www.webofscience.com/wos/woscc/basic-search
https://scholar.google.com/
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questions. At this stage, the full texts were read, and twelve articles and seven books were
excluded from the review due to poor quality of writing, not meeting the inclusion criteria,
or falling outside of the scope of this review.

The “core data” included “Participation method”, “Purpose of the participation
method/process”, “Evaluation method”, “What is measured”, “How it is measured”,
and “What is missing”. These sub-categories were defined to address the scope of the
research questions (i.e., public participation in smart cities and how it is evaluated).

The category “Definitions” collected each paper’s definition of smart city, public
participation, and/or citizen engagement. The collected data were used to build a common
understanding of the research field among authors and to define the theoretical framework
of this scoping literature review.

3.4. Data Analysis

The extracted data were then analyzed by the authors, following the aforementioned
categories, and visualized with the help of selected graphic charts. A refined coding step
was introduced to ease the further analysis of the data, and the level of participation
achieved was introduced during this phase.

Ringholm, Nyseth and Sandkjær Hanssen (2018) [19] defined five levels of partici-
pation to assess participatory processes (Table 2). These levels are adapted from Sherry
Arnstein’s ladder of participation [17].

Table 2. Levels of citizen participation defined by Ringholm, Nyseth and Sandkjær Hanssen (2018).

Levels Definitions by Ringholm et al. (2018) [19]

Co-management “citizens’ initiatives, which can be used to initiate new planning processes or revise old ones”

Agenda setting “have the opportunity to influence the agenda by putting forward themes that should be included in the
planning strategy”

Dialogue “two-way communication—a discussion, debate or deliberation regarding an issue between the
municipalities and interested parties”

Consultation “the plan proposal is made publicly available so that everyone has access to it and can provide feedback”
Information “advertising the establishment of the planning process”

In this scoping literature review, the levels were used to categorize the studies based
on the degree of participation achieved in the participatory processes. The main advantage
of using the adapted model is that it is a simplified version with practical implications for
assessing the level of participation according to national regulations.

When more “mixed” or “combined approaches” were identified in the literature which
could not be classified within those levels, the studies were marked with a “*”. These
included multipurpose studies that did not focus on a specific process or method, but
proposed evaluation models based on theoretical evidence. These will be discussed as
another cluster of papers in the next section.

Methodological Limitations

One of the limitations of this scoping review is that the categories for data collection
and further analysis were defined by the authors themselves and do not follow a specific
framework. This approach, called grounded theory, is based on the idea that theory should
emerge from data, rather than being imposed on it. Glaser and Strauss (1967) [40] argue
that the researcher should immerse themselves in the data, constantly comparing and
contrasting different pieces of information to identify patterns, relationships, and concepts.
Through this process, the researcher can generate theories that are grounded in the data
and are thus more likely to be relevant and applicable to the real world.

Another methodological limitation is the exclusion of gray literature and conference
proceedings in the examined sample, limiting the scope of this literature review to peer-
reviewed articles and books.
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4. Results
4.1. Overview of the Sampled Literature

In total, 35 papers were identified, and data were collected into the categories previ-
ously described in Section 3.3. Even though the initial search included the period 2010–2022,
relevant literature was only found in the period 2015–2022 (Figure 2). The first authors
are primarily affiliated with the Netherlands (n = 6), Italy (n = 4), and Germany (n = 4)
(Figure 3). European cities are over-represented (78%) in the examined papers compared
with other world regions. The sampled literature is rather evenly spread across journals
with only three journals counting more than one article (Figure 4).
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4.2. Choice of Research Methods

Qualitative research methods dominate in the sampled literature (68%), followed by
mixed-methods studies (25%). Only a few studies used quantitative methods (9%), while
the book included in the sample [41] is unclassified as the majority of the chapters do not
present a clear method. The sampled literature presents mostly case studies (54%), followed
by literature reviews (31%).

The qualitative studies ranged from 2 [42] to 50 [43] participants, with workshops
and interviews being the most-used methods. Studies using survey questionnaires in
combination with other methods presented samples ranging between 16 [44] and 328 [45]
respondents. The only study using a solely quantitative method analyzed a sample of
309 city policies [46]. Two pilot studies were also identified in the sampled literature. In the
pilot study by Ambrose (2020) [47], 15 self-selected citizens took part in a one-time event.
Paskaleva and Cooper (2018) [48] presented a framework first developed together with
25 participants and then pilot-tested in 6 cities without documenting the total number of
participants in each of them.

Literature reviews range from 16 [49] to 114 [50] analyzed papers. In addition, four
studies presented a literature review as part of a conceptual paper [51–54].

4.3. Participation Method and Evaluation

This section aims to classify the papers according to the participation method used in
the studies, the level of participation, the type of impact on participants, and the specific
attributes associated with it.

This section describes the sampled literature to address the research question of how
public participation is evaluated in smart cities. First, we give an overview of the type
of participation methods used in the studies (Figure 5), then the level of participation
achieved, the impacts on participants that were in focus, and the evaluation indicators.
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Figure 5. Type of public participation method identified in the sampled literature.

Digital participation, also known as “e-participation”, was the most commonly repre-
sented method in the sampled literature, either exclusively (n = 12) or mixed with in-person
methods (n = 11). Twelve of these studies that focused on e-participation reported on the
use of visualization tools and methods (e.g., planning support systems, 3D models, data
visualization apps).

4.3.1. Level of Participation

The majority of the papers (n = 18) included in this scoping review addressed the first
two degrees of citizen participation, namely, “information” and “consultation”. Only a few
(n = 5) addressed the highest degree of citizen participation (i.e., “co-management”); these
will be presented in more detail at the end of this section (Figure 6). Some of the studies
did not refer to a specific case or participatory process but proposed new methodologies
for the evaluation of public participation (n = 8). The latter are not included in the figure
below but are described at the end of the section.
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Information Only

Three studies referred solely to the “information” level of public participation [44,46,47].
In these papers, the goal of participation was to inform people and ultimately induce a
change in behavior.

Consultation Only

The primary focus of four studies addressing only “consultation” was on collecting
input from citizens to inform the planning process [42,54,57,58]. The others aimed to
induce a change of a behavior [56], to initiate a social-ecological transformation [55], and to
co-create public value for and with citizens [48,54].

Information and Consultation

Eight papers addressed both “information” and “consultation” [1,43,50,53,59,61,62].
Public participation in these studies had a primary goal of informing the urban-planning
process. In addition, [60] also included a goal of improving public service delivery.

Dialogue

One of the studies referring to “dialogue” [45] describes the design and evaluation
of a prototype computational model that fuels audience engagement and collaboration of
cultural organizations. The authors of this paper consulted cultural stakeholder groups
(e.g., journalists, artists, art lovers, and representatives of art institutions). Another study
by Mcevoy et al. (2020) [63] presents a research approach to evaluate the role of a collabora-
tive planning support tool in an urban-planning process. The authors used a case-study
approach to examine the role of the tool through a conceptual framework of analysis that
focused on the context, use, and impacts of the tool. They found that the tool supported
dialogue and improved communication.

Agenda Setting

Two papers addressed “agenda setting” in addition to “information” and “consulta-
tion” [64,65]. In these papers, the authors focused on processes that involved citizens in
their co-design in order to improve smart city services [64] and to increase their sense of
ownership and to improve their quality of life and social cohesion [65].

Co-Management

Only five studies focused on the highest degree of citizen participation— “Co-management”
—and included dimensions of training in different domains. The common goal of these
processes was to upskill citizens to empower them to co-manage the planning process.

Russo et al. (2020) [68] aimed to construct collective knowledge, taking a further step
into co-management by training citizens to develop new skills and raising aspiration and
inspiration, thereby creating a collaborative circle among all partners. Afzalan and Muller
(2018) [66] proposed building community consensus by cultivating trust and mobilizing
citizen action and generating support. Zhong (2022) [70] describes a collaborative process
in which different groups (district, neighborhood, community) and citizens were not
only informed, consulted, and trained but also empowered to undertake parts of the
reconstruction work themselves. Flacke et al. (2020) [67] introduced a process of public
dialogue, social learning, and citizen training using an interactive collaborative tool to
facilitate active participation and co-management to achieve policy goals.

Yoo (2021) [69] presents a case study of the Seoul smart city portal, whose main goals
are participation, communication, cooperation, and urban problem-solving. Training cit-
izens is discussed in terms of promoting creativity to foster technological vocations in
children, actively training people in digital skills for future employment, and providing
social, intergenerational, territorial, and gender-inclusion training. Citizens make sug-
gestions regarding projects, attend events, and receive training on new technologies in
smart cities. The portal also includes a ‘Smart Citizen Lab’ section to recruit citizens as
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experts to participate in finding solutions to urban problems. In addition, citizens can be
integrated into evaluation teams for new technology product alternatives and participate
in tutoring programs.

Multipurpose Studies

In addition to the above, eight multipurpose studies were identified. These were not
focused on a specific participatory process or method but proposed evaluation models
based on theoretical evidence [41,49,51,52,71–74].

In their studies, Foth (2016) [52] and Foth (2017) [51] discuss the concept of participa-
tion, co-creation, and public space in urban interaction design. The author introduces five
possible ways to think about the “urban user” and the implications that follow, including
the user as a city resident; the user as a consumer of city services; the user as a participant
in the city’s community consultations; the user as co-creator in a collaborative approach to
city-making; and the user re-thought as part of a much larger and more complex ecosys-
tem of more-than-human worlds and cohabitation. The article by Clemente, Civierob
and Celluralea (2019) [71] focuses on the transition of urban districts to Positive Energy
Districts (PEDs). The authors developed a framework to facilitate the evaluation of the
positioning and improvement of each smart city solution considered in the study. The
framework identified strategies and stakeholders’ commitment to promote Smart Urban
District or PED transitions, and identified implementation domains for PED transition
and products and solutions. Ben (2020) [72] focuses on understanding how Internet of
Things (IoT) technologies used to deliver services affect the working and living logistics of
citizens. She conceptualizes a participatory approach to the design of smart city services, in
which citizens are engaged from the start to implementation. Flacke, Shrestha, and Aguilar
(2020) [49] reviewed the literature to discuss the use of interactive Participatory Sensing Sys-
tems (PSS) applications, tools, and participatory processes in order to analyze the impacts
of these systems on participation. The results of the study showed that these systems can
be used to increase community engagement, create a shared understanding of the issues
under investigation, and allow participants to work through their interests. The article by
Mohseni (2021) [73] focuses on the concept of smart cities and how they can potentially
empower citizens. Based on a categorization of the available smart city definitions, the
author presents a model which classifies smart cities based on their potential to empower
citizens. The key factors influencing the improvement of the quality of smart urban life are
explored by Reza, Bigdeli and Moinifar (2022) [74]. The results of the study indicate that
the integration of dimensions such as health and hygiene, public education, security, social
coherence and participation, consumption of resources and the environment, culture, and
housing and buildings with the development of smart information and communications
technology is the most significant contributory factor in improving the quality of smart
urban life. The book written by Chilvers (2015) [41] explores how participation can be
reconfigured and remade, particularly from a co-productionist standpoint. It examines the
situated pragmatics of participation, considering how a co-productionist standpoint offers
a different way of imagining participation and how it alters notions of reflexivity, learning,
and critique.

4.3.2. Evaluation Method

The majority of the studies used a qualitative approach to evaluate public participation
(n = 16). These are followed by mixed methods (n = 9) and quantitative methods (n = 7)
(Figure 7). Three of the papers did not include a clear evaluation method (N/A) as these
were providing reflections on the purpose of public participation.
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4.3.3. Impact on Participants

This section focuses on the purpose of evaluation, looking for indicators to assess the
impact of public participation processes on the participants in the studies. “Impact on
participants” encompasses what participants get out of the process (e.g., gained awareness,
behavioral change, likeliness of future engagement). The main dimensions identified in
these studies were “awareness”, “change of behavior”, “knowledge and skills”, “partici-
pants’ satisfaction”, and “participants’ attitudes” (Table 3).

Table 3. Impact on participants identified in the papers.

Type of Impact Definition Evaluation Indicators Identified in the Studies

Awareness
(n = 6)

Participants and the general public are
informed about the issue and realize what is

at stake in this particular matter [34].

Level of awareness—pre- and post-experience [47];
community knowledge, local sense of urgency [59];

participants are informed and increase their knowledge
about an issue [49,67]; raising awareness through

community networks [65]; raising awareness on the concept
of urban renewal and its implementation [58].

Behavioral change
(n = 4)

Process that involves modifying or altering
one’s behavior or habits in response to

internal or external cues, stimuli, or
incentives. Behavioral change can be

intentional or unintentional and can occur at
individual, group, or societal levels.

Likeliness to change behavior based on the tour of the
facility [47];

likeliness to change behavior based on the feedback
provided by the tool [44]; participants change behavior to

address a challenging situation [49,67].

Future
engagement

(n = 4)

The likelihood or willingness of individuals
to participate in urban planning processes

again in the future after their initial
experience [75].

Actions to be incorporated in future engagement practices
[1]; subjective assessments of deliberation quality and

likelihood of participating in future participation processes
[53]; community building: development of new

collaborations, improved social cohesion [67]; integrating
new approaches for further collaboration—casting a wider
net across the top and bottom stakeholders and collectively

bringing people together [65].
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Table 3. Cont.

Type of Impact Definition Evaluation Indicators Identified in the Studies

Knowledge, skills,
learning
(n = 7)

In single-loop learning, participants seek to
achieve their intended goals by making

incremental improvements to their strategies
and actions. In double-loop learning,

participants question and potentially change
their underlying assumptions, which leads to
a deeper understanding of the causes of the
problems and enables them to challenge and

change established ways of thinking and
operating [76].

Allows those who had minimal knowledge of city logistics
to go up and carry out quality projects [68]; improved

understanding of the problem [49,67]; preconditions for a
successful process include a good learning situation [50];

actual and perceived knowledge gains regarding the
process’ subject matter [53]; appear to have contributed to
learning through the provision of content and improved
communication and interaction [63]; digital competency
enhancement education: citizens can register and access

online education computer resources, workshops, etc. and
can review the history of the training they have received

[69].

Satisfaction
(n = 6)

Individuals’ positive or negative impression
of their experience with a particular initiative

or participatory process [77].

Satisfaction of different groups concerning the public
transportation system [56]; levels of satisfaction with the
participation method [62]; participants’ satisfaction with

process and outcomes [49]; overall satisfaction of
participating in post-disaster reconstruction [70]; satisfaction

with the process [53]; user-satisfaction measures [54].

Attitudes
(n = 4)

Attitudes toward public participation are
shaped by factors such as trust in

government, perceived risks and benefits,
and individual values and beliefs [78].

Participants’ attitudes toward technology [57]; no
dominating person or group [49,67]; negative attitudes

between NGOs and local administration [58].

The other papers discussed different dimensions of public participation, for example,
the level of participation, the usability of digital platforms, expectations toward the process,
outcomes of the process, and the level of interactivity between municipalities and citizens.

“Satisfaction” is mentioned in six of the studies. Here there is a difference between
those examining the participants’ satisfaction with the participatory process [49,53,70], the
choice of method for participation [62], and the general public service delivery [56,79].

“Awareness” is also mentioned in six articles; five of them consider it as a dimension
to monitor dynamically throughout the participation process [47,49,58,65,67], while the last
one takes it as a starting point to assess the pre-existing awareness of the population on
the risks of flood in the city [59]. This is justified by the focus of the study, which aims to
evaluate a city’s preparedness to face environmental risks related to climate change.

Out of 35 papers, only few studies were classified at the highest level of participation,
namely, “Dialogue”, “Agenda setting”, and “Co-management” (Figure 6). The majority of
the papers (65%) cover the lowest levels of participation (i.e., “Information” and “Consulta-
tion”). We find that awareness and behavioral change are focused upon at the information
level; awareness, satisfaction, and attitudes at the consultation level; future engagement,
knowledge, skills, and learning and satisfaction for those combining information and
consultation levels. We also observe that within studies mentioning the highest level of
participation, “Co-management”, four of five papers discuss the impact on participants, but
only one, the study by Flacke et al. (2020), mentions more than one dimension: awareness,
future engagement, knowledge, skills, and learning and satisfaction.

5. Discussion

In this paper we set out to address the following two research questions: RQ1—What
research has been carried out on the evaluation of public participation methods in smart
cities? RQ2—In which ways do the public participation processes impact the participants?
With these questions, we aim to identify evaluation frameworks that could provide indica-
tors to assess whether the public participation processes succeed in empowering citizens
and inspire a shift toward more sustainable behaviors, upskilling them and enhancing
their understanding of sustainable urban development and fostering their commitment
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to achieving the United Nations’ sustainability goals for climate-change mitigation in the
urban context.

Most of the research that has been carried out regarding the evaluation of public
participation in smart cities is concentrated on European cases, which can be understood by
the intensified funding efforts of the European Union into research on smart cities. The pre-
dominant research methodology to evaluate public participation is qualitative approaches.
Our review of the scientific literature on the evaluation of public participation in smart cities
identified several limitations. Most of the studies did not actually measure the learning
progress or outcomes achieved through public participation, and even though citizens were
engaged, they were more informed and consulted than empowered. There is a lack of clear
evaluation criteria and indicators, with evaluations mostly conducted through discussions
and interviews with researchers without providing evidence of the implementation of
the proposed evaluation frameworks in practice. Only one article presented how they
measured learning outcomes for the citizens [67]. They showed that improved learning led
to the results of the participation process being easily implemented as they were directly
related to the needs and challenges of the urban area. Some studies only considered spe-
cific public participation methods, such as public displays, and planning support systems
(PSS), limiting the applicability of their findings to other methods. Lastly, some studies
proposed frameworks for the co-evaluation of smart city services or governance capacity in
general, but with public participation being only one of the dimensions and not the main
focus. Some of the studies broadened the traditional sampled population to involve artists,
activists, older citizens, and NGOs, but we were not able to identify studies involving the
next generation of smart citizens, i.e., children and youth.

This section is structured in a way that compares the level of participation achieved
(from information to co-management) with the impact on the participants considered in the
studies (awareness, behavioral change, future engagement, knowledge, skills and learning,
satisfaction and attitudes). We seek to identify whether the level of participation that can
be achieved relates to different impacts on participants considered.

Knowledge, skills, and learning are found at various levels of participation, both
at the basic level of information and consultation [1,50,53], at the intermediate level of
dialogue [63], and at the highest level of co-management [67–69]. Citizen empowerment is
the common thread among the studies at the co-management level, as they utilize digital
tools to not only empower citizens during the participatory process but also to enable them
to acquire new knowledge and skills for future use. In the case of PSS tools and game
simulations, these are not presented as “stand-alone” solutions as they are used during
supervised sessions. Those tools allowed the improvement of the citizens’ understanding
of the issue at stake but were not developed to be intuitively used by citizens alone as they
required the supervision of planners or other professionals. The digital platform presented
by Yoo (2021) [69] supports the education and training of citizens in topics directly relevant
to the implementation of smart city projects. In this case, citizens are not mere recipients of
new technologies but take an active role in developing and implementing new solutions
using the resources made available by the municipality.

Focusing solely on giving sufficient knowledge about the project and the process to
participants will only allow them to reach the level of information and consultation. To
reach the “Dialogue” level, the use of digital tools can help to facilitate the communication
and collaboration between different stakeholders [63]. They found that the PSS tool played
an important role in facilitating learning through the improved input and process. Flacke
et al. (2020) [67] takes a step forward toward co-management by using a PSS tool for
public participation that enables participants to understand the complexity of the planning
process and to take an active role in it. They presented the benefits of communicating
complex matters through visualization in order for citizens to understand the context and
challenges related to a specific urban area. The tool enabled citizens to share their local
knowledge and helped the planners to identify the most relevant locations for the projects.
In the case of Russo et al. (2020) [68], the knowledge acquired by participants through
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gaming simulations allowed those with minimal knowledge to “go up and carry out quality
projects” in city logistics.

The “knowledge and skills” dimension is the most represented one in the sampled
literature. This indicates its importance in public participation in smart cities. However,
most studies provide only recommendations and only a few give actual measurements or
concrete methods for assessing increased or gained knowledge. The study by Yoo (2021)
presents a case in which citizens can self-monitor their progress by keeping track of the
training they have received on the digital platform. In their study, Hofmann et al. (2020)
propose comparing perceived with actual knowledge gains in the process, which also
relies on the participants’ self-assessment and reflection. Overall, the knowledge and skills
that participants gain during the participatory processes seem to be difficult to assess and
insufficiently documented, despite being one of the dimensions to be accounted for in the
effectiveness of public participation [34,80].

The scope of this review was limited to peer-reviewed articles, and gray literature
and conference proceedings were excluded from the final sample. More recent studies,
especially those conducted during the COVID-19 pandemic, are not represented due to
the time-period limitation and the longer publishing time in certain journals. In addition,
within the sampled literature, emerging countries are not sufficiently represented, which
limits the practical implications of our scoping review mostly to developed countries. This
is especially important to point out as the uptake of technologies is slower and the culture
for public participation in planning is generally lower in these countries, and these can
be, to some extent, tokenized by the political institutions [81,82]. These aspects should
be factored in when looking to evaluate public participation processes in smart cities,
especially those involving the use of digital technologies to encourage a shift toward more
sustainable behaviors. In the context of emerging countries, the sole implementation of
ICTs will not be sufficient if it does not go hand-in-hand with improved quality of life and
access to satisfactory infrastructures and services [82].

6. Conclusions

This scoping literature review revealed the scarcity of scientific production on the
evaluation of public participation in smart cities in general and a high representation
of European smart cities. There is an underrepresentation of other world regions in the
identified studies.

Within this body of literature, only a few studies presented a citizen-centric evaluation.
Despite having identified some common criteria focused on the impact on participants, only
a few studies provided clear indicators to be measured. More tools for actively involving
citizens in decision-making processes in smart city projects are needed.

The main methodological limitation of the present scoping literature review is the
exclusion of gray literature and conference proceedings. One of the resulting shortcomings
is the absence of studies conducted during the COVID-19 pandemic period, during which
e-services and e-participation methods developed rapidly in response to the global restric-
tions on physical interactions. More work is needed to understand how public participation
is evaluated in practice beyond the conceptual frameworks developed in the scientific liter-
ature. Gamification and the use of serious games are gaining momentum in the literature
on public participation, with studies demonstrating their potential to improve processes
by breaking down the complexity of smart city development projects and engaging the
younger public that tend to be underrepresented in traditional processes [83–86].

Furthermore, the influence of the COVID-19 pandemic on public participation pro-
cesses should be investigated to reveal how the communication and knowledge transfer
operated during this period.

This scoping review provides a valuable contribution to the literature by identifying
research gaps and potential for further research in the evaluation of public participation in
the specific context of smart city development. The predominant research methodology to
evaluate public participation is based on qualitative approaches, and most studies do not
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provide a method for measuring the learning progress or outcomes achieved during the
participatory process.

To address these limitations, further research is needed to investigate other world
regions and to measure the learning progress and outcomes of public participation. Addi-
tionally, more empirical studies need to be conducted to reveal the most effective methods
and tools to foster a positive culture for participation in communities and to improve their
knowledge and understanding of sustainability issues in the urban context.
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