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Abstract. Gamification may foster citizen relationships with the government but can also result
in a disinterest in participation. In the context of digital government, we do not know which game
elements specifically contribute to citizen engagement. In this paper, we conduct an integrative
study, drawing from existing literature on citizen engagement through gamification. We
examined the citizens’ motivation to engage with the government, linked it with game elements
explored in the literature, and finally exhibited how these elements could support or inhibit
citizens’ motivation. Using self-concordance and civic engagement models, we investigated
gamification focusing on individual experiences, both personally and as citizens. The findings of
this research show a link of static game elements with external and introjected forms of
motivation. In contrast, dynamic game elements seem more aligned with intrinsic and identified
motivation. We develop a taxonomy outlining these relationships, enabling further research on
game elements and their impact on citizen engagement over time.
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1. Introduction

Involving citizens in government activities and encouraging their engagement leads to successful collective action
(Firmstone & Coleman, 2015; Graham et al,, 2019; Kaur et al,, 2022). This engagement promotes inclusivity,
addresses inequalities, and attracts citizens' interest and opportunities (Arndt et al., 2020; Lopez et al.,, 2024).
However, in the context of digital government, traditional methods such as town hall meetings and public hearings
are struggling to engage citizens effectively (Fung, 2015; Irvin & Stansbury, 2004; Kumagai & Ilorio, 2020). The
main challenge is making information and opportunities accessible and enjoyable for everyone (Balestrini et al,
2017; Fung, 2015; Purwanto et al,, 2020). Digital technologies offer promising solutions to this issue (Firmstone &
Coleman, 2015; Geiselhart, 2004; Haro-de-Rosario et al., 2018; Mossberger et al., 2007).

Building on the potential of digital technologies to increase citizen engagement, gamification has emerged as an
innovative approach in the digital government context (Van Zoonen, 2020). Gamification has been used to boost
citizen participation in activities such as urban planning, public policy feedback, and civic involvement (Hassan &
Hamari, 2019; Kazhamiakin et al, 2015; Schrape, 2014). Gamification makes government processes more
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interactive and enjoyable, thus increasing engagement (Bianchini et al.,, 2016; Hassan, 2017; Hassan & Hamari,
2019). However, it also risks shallow engagement and may not sustain long-term involvement (Hassan et al., 2018;
Raftopoulos, 2020; Steffens et al., 2017).

Given these factors, it is essential to understand the game elements that make gamification work. For example, the
Mechanics, Dynamics, and Aesthetics framework defines a game’s mechanics as rules, dynamics as user behavior,
and aesthetics as emotional responses (Hunicke et al., 2004). Other definition focuses on motivation, goal
completion, and engagement (Garcia Iruela et al., 2019), while another delves into motivation-focused components
such as flow, relatedness, purpose, autonomy, and mastery (AlMarshedi et al., 2014). Despite multiple definitions,
there remains a notable lack of comprehensive overviews specifically detailing how these elements influence
citizen engagement in government activities. This gap is also noted by Resek et al. (2024) and Contreras-Espinosa
& Blanco-M (2022). Without a clear understanding of these elements, governments and researchers may struggle
to engage citizens effectively using gamification.

This paper bridges the gap by establishing a taxonomy of these elements. We aim to open new avenues for research
into citizen engagement and contribute to educational technology by providing insights into how gamification can
be effectively applied in civic contexts. Academically, this study contributes to the digital government and
participation literature by identifying game elements that influence citizens' engagement in government activities.
Practically, it provides insights for governments on using gamification to increase citizen engagement.

In addressing these objectives, we develop a protocol to direct our study. First, we focus on understanding the
motivations of citizens to participate in gamified citizens’ engagement, both personal and civic motivations. Then,
we examine the drivers and barriers that influence their participation. Finally, we explore the game elements that
bridge these motivations, drivers, and barriers, providing a comprehensive taxonomy of game elements enabling
citizens’ engagement.

To present these insights effectively, this study is structured as follows: the research approach, findings, discussion,
and conclusions.

2. Research Approach

This paper systematically integrates studies on game elements for citizen engagement using the PRISMA protocol
due to its structured and transparent approach (Moher et al, 2009). To complement this approach, we use
backwards and forward snowballing (Wohlin, 2014) and materials from Scopus and Web of Science. Then, we
discuss the findings with prior studies to reflect on existing knowledge and further contextualize our results within
the broader literature.

To guide our study, we formulate three research questions:

RQ1: What motivates citizens to participate in gamified citizen engagement initiatives within digital government?
RQ2: What factors enable or hinder citizen participation in gamified digital government platforms?
RQ3: What are the game elements for gamifying citizen engagement in digital government contexts?

Our search protocol follows the PRISMA phases: identification, screening, eligibility, and inclusion. In the first
phase, identification, we use Scopus and Web of Science databases since they are both widely recognized databases
for academic literature (Martin-Martin et al., 2018). The search strings in titles and abstracts consist of four sets of
keywords: gamification, factors, interaction, and stakeholders, as depicted in Tab. 1. We include "participation”
and "engagement” since they are often used interchangeably to describe citizens' involvement. Specific strings in
gamification, interaction, and stakeholder sets must exist in the articles’ keywords to narrow the search to
gamification in government. The publication language is English because studies suggest no evidence of systematic
bias in using only English (Jiini et al., 2002; Morrison et al., 2012). We limit the start year of publication to 2010
because it marks the first appearance of the word "gamification" in Google Trends (Google, 2024). During the
second phase, screening, we eliminate studies that are not pertinent to the research issue. In the third phase,
eligibility, we thoroughly evaluate the remaining research for their relevance and quality. Studies that do not
correspond with the research aims are excluded. The rationale for exclusion is recorded to guarantee openness. In
the final phase, inclusion, studies that satisfied all inclusion criteria are incorporated into the review. This phase
involved a detailed examination of the selected studies to extract relevant data on the gamified citizens’
engagement.

Copyright ©2025 by the authors. This conference paper is published under a CC-BY-4.0 license
Page 2 of 15



Tab. 1 - Search strings used in the title and abstract

Source

Search strings

Scopus

Web of
Science

(TITLE-ABS("gami*"OR"game*") AND TITLE-ABS("drive*"OR"motiv*"OR"barrier*"OR"inhibit*")
AND TITLE-ABS("engag*"OR"participat*"OR"interact*") AND TITLE-
ABS("government*"OR"citizen"OR"people"OR"civic") AND KEY("gami*"OR"game*") AND
KEY("engag*"OR"participat*"OR"interact*") AND
KEY("government*"OR"citizen"OR"people"OR"civic")) AND PUBYEAR > 2009 AND PUBYEAR <
2025 AND (LIMIT-TO(LANGUAGE,"English"))

((TI=(gami* OR game*)OR AB=(gami* OR game*))AND (TI=(drive* OR motiv* OR barrier* OR
inhibit*)OR AB=(drive* OR motiv* OR barrier* OR inhibit*))AND (TI=(engag* OR participat* OR
interact*)OR AB=(engag* OR participat* OR interact*))AND (TI=(government* OR citizen OR
people OR civic)OR AB=(government* OR citizen OR people OR civic))AND AK=(gami* OR
game*)AND AK=(engag* OR participat*)AND AK=(government* OR citizen OR people OR
civic))AND PY=(2010-2024)

For the backward search, we include articles authored by similar researchers within the context of gamification in
citizen engagement. For the forward search, we include subsequent articles citing the current article that also
focused on gamification in citizen engagement. Our inclusion criteria require that the title or abstract addresses
gamification in government settings and that the article's content pertains to citizen engagement. Conversely,
articles failing to meet these criteria are excluded.

We conducted our search in May 2024. Initially, we found 117 studies: 96 from Scopus and 21 from WoS, resulting
in 99 papers after removing duplicates. In the screening, eligibility, and inclusion phases, we included 3 studies
from backward and forward searches and excluded 24, totaling 78 studies consisting of conference papers, articles,
and book chapters from 2011-2024. Our reason for exclusion is that the study should relate to citizens'
engagement. The overall process is outlined in Figure 1.

Identification

Screening

Included

Studies included in previous version of

Repaorts of studies included in previous

Previous studies Idertification of new studies via databases and registers

Records removed before screening:
Duplicate records (n = 18)
= Records marked as ineligible by automation

Records identified from:

raviawi{ne=0) Databases (n = 2):

version of review SC“?SSU(SH (f ;19183 tools (n=0)
(n=3) B Records removed for other reasons (n=0)
y
Records screened Records excluded
(n=199) (n=10)
4
Reports sought for retrieval Reparts not retrieved
(n = 9a) (n=0)
’ Reports excluded
— ports excluded:
Repiorts ass[:szszg]fnrellglblllty - Topics not related to citizens

engagement (n=24)

/

New studies included in review
(n=0)

Reports of new included studies
(n=758)

i

Total studies included in review
(n=0)

Reports of total included studies
(n=78)

Fig. 1 - PRISMA flow diagram of citizens’ motivation, drivers, and barriers of gamified citizens’ engagement. This diagram
was created using an online PRISMA flow diagram (Haddaway et al., 2022).
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3. Findings

This section is structured based on the general findings and the research questions formulated to guide this study.
First, we present the bibliometric analysis and notable discoveries. Then, we report the findings on citizens’
motivations to engage, which explore individual and civic motivations. Next, we analyze the drivers and barriers
of gamification, examining how these aspects influence engagement within civic contexts. Finally, we examine the
game elements found in the literature. By organizing the findings in this way, we aim to provide comprehensive
information before we discuss their relationship in the next section.

3.1 Bibliometric analysis

In this subsection, we examine the type of publication to understand the distribution across journals, conference
papers, and book chapters. Then, we analyze the year of publication to identify the trends of studies in this context.
Next, we explore the author's keywords to uncover focus areas within the literature. Finally, we assess the types
of games discussed in the papers, providing insights into the specific gamification approaches applied to citizen
engagement.

Over 90% of gamification studies in citizen engagement are in conference papers and articles, with few in book
chapters. The limited number of studies on gamification in citizen engagement disseminated through book
chapters indicates an underutilization of this publication format. This gap suggests an opportunity for researchers
to explore the potential of book chapters to provide a more comprehensive analysis and to reach diverse academic
audiences.

Examining the year of publication shows growing studies from 2011, a plateau since 2018, and a spike in 2023.
This number indicates an ongoing discussion of gamification research since 2018 and a growing interest in recent
years. The low number of publications in 2024 may be attributed to ongoing research that has yet to reach
publication stages.

We notice the “science” keyword occurs often in the literature search. Further analysis showed that the “science”
keyword relates to studies referencing citizen science, where gamification can help the public to contribute to
collecting or analyzing the data for research (Haklay et al., 2021). In the assessment of the type of game discussed
in the study, we find that 13% of the searched literature discusses evolutionary game theory (EGT), which
combines evolutionary biology with game theory (Sigmund & Nowak, 1999). This type of study, funded by Chinese
institutions, led to increased research in 2023. Although loosely related to gamification, EGT's focus on stakeholder
motivation and interest is similar to gamification’s focus, therefore we keep it for further analysis.

3.2 Citizens’ motivations

Investigating citizens' motivations reveals why they choose to participate in gamified citizens’ engagement. To
explore these motivations in depth, we employ the Self-Concordance Model which helps differentiate between
individual motivations rooted in personal goals and values, and the Civic Engagement Model which distinguishes
civic motivations shaped by resources, psychological engagement, and community.

The Self-Concordance Model classifies motivation into four types: external, introjected, identified, and intrinsic
(Sheldon & Elliot, 1999). External motivation, driven by outside factors, includes in-game items like Geo-coins that
lead to real-world incentives (Clarke et al,, 2017), recognition through scores and badges (Gicquel et al., 2019), or
penalties for prolonged silences in recordings (Hantke et al., 2018). Introjected motivation is an internalized form
of motivation where goals serve to maintain a certain self-image, such as a sense of ownership for cooperating in
Citizen Social Lab (Vicens et al., 2018). Identified motivation occurs when goals are personally significant and
driven by personal values, exemplified by users' team preferences in MTV Fantasy Election (Foxman & Forelle,
2014). Intrinsic motivation involves pursuing goals for enjoyment or stimulation as the joy users find in completing
OldWeather (Eveleigh et al,, 2013) or the immersive experience of Forgotten Island (N. Prestopnik & Souid, 2013).
These motivations align with an individual's core values, therefore they are essential for understanding the
outcomes of gamification.

The Civic Engagement Model explains citizen participation in government activities through three components:
resources, psychological engagement, and recruitment networks (Verba et al, 1995). Resources refer to the
necessity for citizens to have spare time, financial means, or skills to participate in gamified citizen engagement.
For example, the lack of digital skills among the elderly can hinder their participation in gamification systems
(Mendez etal,, 2019). Psychological engagement involves the motivation driving citizens to engage psychologically
in gamified citizen participation. An example is the narrative element of the Climate4Kids app, where the character
Mani helps create an emotional connection, making the topic more relatable and motivating children to take action
(Gabriel & Schmélzer, 2022). Recruitment networks refer to the ability of citizens engaged in gamified activities to
attract others to join. For instance, citizen involvement in Community Planit led to greater engagement and support
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for initiatives (Hassan & Hamari, 2020). These factors reveal potential motivators for citizens and can be used to
maintain their engagement.

3.3 Drivers and barriers to citizen participation

We explore the aspect of engagement to see why gamification in civic activities appeals to citizens. Seven driving
factors are identified, as outlined in Tab. 2. Five relate to individual motivation: 1) Gamification enhances
motivation by making activities enjoyable and rewarding. 2) Autonomy and control give citizens power over the
system, boosting engagement. 3) Personalized experiences meet citizens' needs and interests, keeping them
engaged. 4) Clear goals and progress provide a sense of transparency and achievement. Finally, 5) Challenges
encourage mastery and a sense of completion. The other two are related to social dynamics: 6) A sense of
community is created through multiplayer features or leaderboards, encouraging participation. Lastly, 7)
competitions ignite motivation for showing skills and long term engagement.

To understand why some gamification failed, we investigate barriers to gamification from its design and external
conditions. Ten barriers are identified, four related to design: 1) Focusing too much on extrinsic rewards can
reduce engagement. 2) Intense competition and rewards may dampen intrinsic motivation. 3) Poor user interface
leads to difficulty in participating effectively. Lastly, 4) Poor gamification mechanisms can reduce engagement. The
other six barriers are related to external factors: 5) Skepticism leads to distrust and difficulty in attracting users.
6) Economic barriers may prevent low-income participation. 7) Socio-cultural factors can hinder engagement in
specific demographics. 8) Privacy concerns can deter participation if not handled correctly. 9) Limited feedback or
support makes citizens refrain from gamification. Finally, 10) technology overload can overwhelm and disengage
citizens.

More studies report on the drivers of gamification than on its barriers. This suggests researchers focus more on
the positive outcomes than the drawbacks. These differences show the current state of gamification research and
highlight the need for future studies to examine both aspects.

Tab. 2 - Drivers and barriers to citizens' participation with detailed information in Appendix A and B (in supplemental
material)

Drivers Num.ber of Barriers Num.ber of
studies studies
Enhancing personal motivation 52 Overemphasis on external rewards 5
Autonomy and control 10 Dampened intrinsic motivation 1
Personalized experiences 7 Poor user interface 1
Transparent goals and progress 19 Poor gamification mechanism 2
Sense of community 23 Skepticism 4
Challenges 17 Economic barriers 1
Competitions 27 Socio-cultural factors 1
Privacy concerns 3
Limited feedback or support 1
Technology barriers 4

3.4 Game elements in the literature

The literature provides examples of different types of games, namely serious games, commercial games, and
gamification. Serious games are designed for educational purposes or to change behavior, not just for
entertainment, focusing on user experience and achieving real-world outcomes (Abt, 1975; Michael & Chen, 2011).
Commercial games, by contrast, aim purely to entertain, concentrating on engaging gameplay, graphics, and
storytelling to generate profit (Wolf, 2002). Gamification applies game elements to non-gaming contexts to
increase engagement (Deterding et al, 2011). Although these categories differ in purpose, they all share the
common use of game elements to achieve their objectives.

To better identify these game elements, we classify them into static and dynamic, as outlined in Tab. 3. Static
elements are predefined components such as features or metrics. Dynamic elements are the processes that interact
with static elements. For example, points and ranks are static, while the difficulty of earning those points and ranks
is dynamic.
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Tab. 3 - The game elements with detailed information in Appendix C and D (in supplemental material)

Static Elements Num.ber of Dynamic Elements Num.ber of
studies studies
Points/Scores 37 Progress 22
Badges/Achievements 21 Aesthetics 4
Leaderboards 27 Ease of use
Levels/Ranks 21 Challenges /Difficulties 13
Rewards /Bonuses /Prizes 30 Rarity 3
Punishments /Penalties 12 Competition/Cooperation 24
Avatars 5 Narrative/Themes /Plots /Story 17
Virtual Goods/Collections 3 Feedback 27
Virtual currencies 3 Discovery 2
Tutorials 2 Social Interaction 19

Further delving into the static and dynamic elements, we explore each element and then connect each to the
motivation, drivers, and barriers as reported or implied in the literature. We summarize our findings of static game

elements in Tab. 4 and the findings of dynamic game elements in Tab. 5.

Tab. 4 - Taxonomy of static game elements

Game Elements Individual Citizen Motivation Drivers Barriers
Motivation
Points/Scores External Resources Enhancing motivation = Overemphasis on
extrinsic rewards
Badges/Achievements ¢ External * Resources ¢ Enhancing * Overemphasis on

Leaderboards

Levels/Ranks

Rewards/Bonuses/Prizes

Punishments/Penalties

Avatars

Virtual Goods/Collections

Virtual currencies

Tutorials

« Introjected

» External
e Introjected

o External
e Introjected
External

External

Introjected

External

External

External

e Recruitment Networks

¢ Resources

¢ Recruitment Networks
Resources

¢ Resources

¢ Psychological Engagement

¢ Recruitment Networks

» Psychological Engagement
* Recruitment Networks

Psychological Engagement

¢ Resources
e Recruitment Networks

¢ Resources
« Psychological Engagement

Resources

motivation

« Personalized
experiences

¢ Enhancing
motivation

¢ Challenges

o Competitions

Enhancing motivation

Enhancing motivation

e Enhancing
motivation

» Challenges
Personalized
experiences

e Enhancing
motivation

» Personalized
experience
Enhancing motivation

Autonomy or control

extrinsic rewards

e Poor Ul

¢ Poor mechanism
* Overemphasis on
extrinsic rewards

¢ Privacy concerns

Overemphasis on
extrinsic rewards
¢ Overemphasis on
extrinsic rewards
e Poor mechanism

Overemphasis on
extrinsic rewards

Poor Ul

* Overemphasis on
extrinsic rewards
e Poor mechanism

Overemphasis on
extrinsic rewards

e Poor Ul
o Skepticism

Points or scores are widely used to measure users based on actions, serving as motivational tools for rewards and
engagement (Hassan, 2017). For example, users might use mobile esports to compete, win, or even earn monetary
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rewards, indicating that investing skills and time are required for participation (Hassan & Hamari, 2020; Vanolo,
2019). While points can boost engagement, relying too much on them without other rewards risks losing
participation over time (Foxman & Forelle, 2014; Hassan & Hamari, 2020; Peischl et al., 2014; N. R. Prestopnik &
Tang, 2015; Resek et al., 2024).

Badges or achievements indicate that users have met a game's objectives (Hassan, 2017). They seem to influence
external motivation and drive introjected motivation, serving as proof of success and encouraging other users’
participation (Bhéreur-Lagounaris, 2016; Bowser et al., 2014; Clarke et al., 2017; Gabriel & Schmélzer, 2022; Gastil
& Broghammer, 2021; Gicquel et al,, 2019; Hantke et al., 2018; lacovides et al., 2013; Mendez et al., 2019; Peischl
et al, 2014; Rehm et al,, 2018; Sergeyeva et al,, 2020). However, obtaining them requires citizens to invest time,
money, or skills (Becker et al., 2019; Clarke et al.,, 2017; Dargan & Evequoz, 2015; De Francisco et al., 2024; Gastil,
2023; Gastil & Broghammer, 2021; Hantke et al., 2018; Mendez et al., 2019). Badges can boost engagement and
offer personalized experiences, however, overemphasizing their extrinsic rewards and their poor user interface or
gamification mechanism may disengage users (Dargan & Evequoz, 2015; Mendez et al.,, 2019).

Leaderboards rank users based on their points or achievements (Hassan, 2017). Similar to badges, leaderboards
seem to provide external motivation and can be proof of success to others, but acquiring them requires an
investment of resources (Bousios et al.,, 2017; Hassan & Hamari, 2020; Torres-Toukoumidis et al., 2017). Although
leaderboards increase motivation and offer challenges or competitions, excessive rewards and privacy concerns
may deter engagement (Foxman & Forelle, 2014; Gastil, 2023; Hassan, 2017; Hassan & Hamari, 2020; Moreira et
al,, 2020; Peischl et al,, 2014; Torres-Toukoumidis et al., 2017; Vanolo, 2019).

Levels or ranks show a user's progression or challenges in a game, such as in "Papers, Please,” which uses days as
levels (Pflanzl et al., 2017). Levels seem to affect external and introjected motivation, but they need an investment
of time, cost, or skills (Avolicino et al., 2022; Bousios et al.,, 2017; Fernandes & Junior, 2016; Hantke et al.,, 2018;
Padilla-Zea et al,, 2022; Torres-Toukoumidis et al., 2017). Although levels enhance motivation, excessive rewards
might disengage users (Eveleigh et al,, 2013; Gicquel et al., 2019; Palacin-Silva et al., 2018; Thiel, 2015; Thiel et al,,
2016).

Rewards, bonuses, or prizes are given to users for completing game challenges and can be virtual or real-world
rewards, such as currency or other in-game benefits, as seen in Forgotten Island (N. R. Prestopnik & Tang, 2015).
Rewards seem to be linked to external motivation and can influence psychological engagement, as well as
encourage others to join, but they need resources to invest (Bhéreur-Lagounaris, 2016; Lee et al,, 2017; Schell &
Kaufman, 2016; Wilis & Parningotan Manik, 2022). However, poorly designed and too much focus on extrinsic
rewards can hinder engagement (Bu et al., 2023; Clarke et al., 2017; Foxman & Forelle, 2014; Hassan & Hamari,
2020; Thiel & Lehner, 2015).

Unlike rewards, punishments or penalties impose negative consequences on users who do not meet objectives.
For example, penalties in evolutionary game theory promote green innovation and enforce driving regulations
(Sunetal, 2023; Wang et al., 2021). They seem to motivate psychologically and encourage others to join, but they
require an investment of resources (Sun et al.,, 2023). Punishments present challenges, but excessive rewards from
punishments may deter engagement (Li et al., 2023).

Avatars, visual representations of users, provide a sense of presence or personality within a game, such as avatars
in EcoGo (Avolicino et al., 2022). Avatars can serve as proof of success and seem to provide psychological
motivation (Avolicino et al, 2022; Resek et al, 2024; Thiel et al, 2016). They also provide a personalized
experience, but poor interface may deter engagement (Thiel et al., 2016).

Virtual goods or collections, such as collectables in the iIHEARu-PLAY game and in-game pets (Clarke et al., 2017;
Hantke et al., 2018)(Clarke et al., 2017; Hantke et al., 2018), seem to be linked to external motivations and
encourage the participation of others. However, they require an investment of resources (N. R. Prestopnik &
Crowston, 2011). Virtual goods enhance the personalized experience, but excessive use and poor mechanisms may
deter engagement (Clarke et al,, 2017).

Virtual currency, such as GeoCoins or eco-points (Avolicino et al,, 2022; Clarke et al., 2017), acts as in-game money
to facilitate actions in the game. Virtual currency seems to tap external motivation and provide psychological
motivation, but it requires an investment of resources (Clarke et al., 2017; Hantke et al,, 2018; N. Prestopnik &
Souid, 2013), and excessive use of it may disengage users (De Francisco et al.,, 2024).

Tutorials help users understand what they must do in a game, making it more approachable. They familiarize
users with game mechanics, requiring an investment of time and skills, such as in The Climate Game or the
Climate4Kids game (Torres-Toukoumidis et al., 2017; Vicens et al., 2018). Tutorials seem to provide a sense of
autonomy and control, but a poor interface and skepticism can deter engagement (Schell & Kaufman, 2016; Torres-
Toukoumidis et al., 2017).
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Tab. 5 - Taxonomy of dynamic game elements

Game Elements Ind1.Vld1.1al Citizen Motivation Drivers Barriers
Motivation
Progress Identified ¢ Resources ¢ Autonomy or control ¢ Poor Ul
» Psychological e Clear goals or ¢Poor mechanism
Engagement progress
Aesthetics Intrinsic Psychological » Enhancing * Socio-cultural factors
Engagement motivation » Technology overload
* Personalized  Poor Ul
experiences
Ease of use Intrinsic Psychological * Enhancing » Technology overload
Engagement motivation ¢ Poor Ul
* Personalized
experiences
Challenges/Difficulties Intrinsic * Resources Challenges ¢ Poor mechanism
« Psychological e Dampened intrinsic
Engagement motivation
Rarity Intrinsic * Resources e Enhancing Dampened intrinsic
» Psychological motivation motivation
Engagement  Challenges
¢ Recruitment
Networks
Competition/Cooperation ¢ External * Resources Competitions ¢ Poor mechanism

Narrative/Themes/Plots/

Story

Feedback

Discovery

Social Interaction

e Introjected

Identified

Identified

Intrinsic

e Intrinsic
o Identified

¢ Psychological
Engagement

¢ Recruitment
Networks

» Psychological
Engagement

¢ Recruitment
Networks
Psychological
Engagement

¢ Resources
¢ Psychological
Engagement

e Resources

» Psychological
Engagement

¢ Recruitment
Networks

e Clear goals and
progress

» Personalized
experiences

* Enhancing
motivation

¢ Autonomy and
control

¢ Autonomy and
control
 Personalized
experiences

e Enhancing
motivation

« Sense of community
» Personalized
experiences

» Skepticism

e Socio-cultural factors
« Skepticism

e Limited feedback or
support

» Skepticism

e Poor mechanism

e Poor mechanism

» Skepticism

e Privacy concerns
« Socio-cultural factors
¢ Poor mechanism

Progress tracks objectives achieved by users. For example, progress bars are used to break tasks into smaller
goals, as seen in eCH-BPM Switzerland's approach (Dargan & Evequoz, 2015; Vanolo, 2019). Progress, motivated
by personal value to finish the task, seems to be psychologically engaging but requires an investment of resources
(Becker et al,, 2019; N. Prestopnik & Souid, 2013). Citizens have autonomy and control over progress, but a poor
UI or mechanism can deter engagement (Hassan & Nader, 2016; Moreira et al,, 2020; Rehm et al., 2018).

Aesthetics, including visuals and sounds, influence a game's atmosphere and user engagement (De Francisco et
al, 2024; Romero-Hernandez et al., 2018). They seem to provide intrinsic motivation and personal enjoyment,
fostering psychological engagement (Clarke et al., 2017; Latifi et al., 2022). However, socio-cultural differences,
technological limitations, and poor interface seem to deter participation (Hassan & Nader, 2016; Pflanzl et al,, 2017;
Quecke & Mariani, 2021).

Ease of use in gaming means features that simplify gameplay, such as user-friendly interfaces for the elderly,
children, or people with (Bousios et al., 2017; Mendez et al,, 2019; Schell & Kaufman, 2016). It links to intrinsic
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motivation and psychological engagement (Minge et al, 2014; Schell & Kaufman, 2016). This game element
personalizes the experience, but technological overload and a poor Ul can deter engagement (Mendez et al., 2019;
N. R. Prestopnik & Crowston, 2011; Redondo, Giménez, Navarro, & Fonseca, 2020; Schell & Kaufman, 2016; Vicens
etal, 2018).

Challenges or difficulties in games make users overcome obstacles to reach goals. They provide intrinsic and
psychological motivation but require an investment of time, money, or skills (Bhéreur-Lagounaris, 2016; Pflanzl et
al, 2017; N. R. Prestopnik & Tang, 2015; Torres-Toukoumidis et al.,, 2017; Wilis & Parningotan Manik, 2022).
Although the challenge element drives gamification, a poor challenge mechanism can deter engagement (Chian,
2023; Eveleigh et al,, 2013; Hantke et al., 2018; Kongeseri & Coley, 2019; Minge et al., 2014; N. R. Prestopnik &
Tang, 2015; Thiel & Lehner, 2015).

Rarity in games refers to the scarcity of items, which creates a sense of achievement when obtained. This element
seems to provide intrinsic and psychological motivation and encourages others to join, but it requires an
investment of resources (Clarke et al., 2017). Although driven by challenges similar to rewards, an excess of rarity
may dampen intrinsic motivation (Dargan & Evequoz, 2015).

Competition or cooperation among users is linked to external motivation, as it can demonstrate success and
encourage others to join. However, it requires resources to play (Dargan & Evequoz, 2015; Foxman & Forelle, 2014;
Hassan & Hamari, 2020; Iacovides et al., 2013; Palacin-Silva et al., 2018; Resek et al.,, 2024; Thiel & Lehner, 2015;
Wilis & Parningotan Manik, 2022). Poor competition or cooperation mechanisms and skepticism about them may
reduce engagement (Bossavit & Parsons, 2016; Bousios et al., 2017; Eveleigh et al., 2013; Foxman & Forelle, 2014;
Hassan & Hamari, 2020; Palacin-Silva et al., 2018; Thiel et al., 2016; Wilis & Parningotan Manik, 2022).

Narratives, themes, plots, or story provide context and emotion, guiding user actions, and connecting with
personal values and psychological engagement (Clarke et al., 2017; Eveleigh et al., 2013; Gabriel & Schmolzer,
2022; Gastil & Broghammer, 2021; Kongeseri & Coley, 2019; Padilla-Zea et al,, 2022; N. R. Prestopnik & Crowston,
2011; N. R. Prestopnik & Tang, 2015; Ronzhyn et al., 2020; Tennent et al., 2016; Vicens et al,, 2018). They seem to
give personalized experiences and clear goals for citizens. However, sociocultural factors and skepticism in
narratives can deter engagement (Foxman & Forelle, 2014; Kongeseri & Coley, 2019; Padilla-Zea et al.,, 2022;
Quecke & Mariani, 2021).

Feedback helps to assess user actions and can motivate them by aligning with personal values (Avolicino et al.,
2022; Bhéreur-Lagounaris, 2016; De Francisco et al, 2024; Gastil & Broghammer, 2021; Peischl et al., 2014).
Feedback seems to provide autonomy and control to citizens. However, limited support, skepticism, and poor
mechanisms can reduce engagement (Palacin-Silva et al., 2018; Thiel & Lehner, 2015).

Discovery motivates users to explore new aspects of a game. It seems to be driven by intrinsic motivation and
psychological engagement, but it needs resources to interact (Pflanzl et al., 2017). Discovery provides personalized
experience and autonomy or control to interact. However, skepticism and poor mechanisms seem to lower
participation (Foxman & Forelle, 2014).

Social interactions engage users with each other beyond cooperation or competition. It seems to be driven by
intrinsic motivation and aligns more with personal values to communicate, foster psychological engagement, and
encourage participation, however, it requires an investment of resources (Bhéreur-Lagounaris, 2016; lacovides et
al,, 2013; Palacin-Silva et al., 2018). Social interaction gives a sense of community and personalized experience.
However, privacy concerns, socio-cultural issues, and poor interaction mechanisms seem to deter engagement
(Palacin-Silva et al.,, 2018).

During our analysis, we noticed the ambiguities of the game elements, such as one element can target different
kinds of motivations. To clarify these ambiguities, we examine their similarities, subsets, and broader specifics. For
instance, 'Competition/Cooperation’ relates to external and introjected motivation but can also be intrinsic. For
example, competing or cooperating for rewards without comparing to others tends toward external motivation,
while competing or cooperating to seek recognition tends toward introjected motivation. However, competing or
cooperating purely for enjoyment falls under 'Challenges/Difficulties' or 'Social Interaction' and is intrinsic. We
specify the motivational context for each element to address its complexity.

4. Discussion

Various studies have explored the link between game elements and different factors by proposing classifications
(Hassan & Hamari, 2020; Resek et al., 2024; Thiel & Lehner, 2015). This paper continues in the same direction by
focusing on linking game elements with personal and civic motivations as well as the drivers and barriers to citizen
engagement. However, the connection between these game elements can be unclear. Therefore, this study narrows
its analysis to individual game elements rather than the entirety of gamification. For instance, while an economic
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barrier might affect overall gamification, it may not impact individual game elements. The objective is to simplify
understanding the relationship between motivations and influencing factors while acknowledging the need for
empirical evidence.

In our findings, we notice that static elements mainly target external or introjected motivations and require time,
money, or skills. This suggests that while these elements can incentivize engagement, individuals may need to
invest to participate. Further delving into the engagement, a preliminary study suggested that static game
elements, such as badges and leaderboards, can effectively stimulate external motivation and foster initial
engagement (Steffens et al.,, 2017). Therefore, by leveraging static elements, it becomes possible to jumpstart initial
involvement, laying the groundwork for subsequent engagement. However, overemphasizing extrinsic rewards on
these static elements can hinder engagement. This argument is backed up by Thiel & Lehner's (2015) research that
indicates citizens tend to find game elements monotonous over time.

On the other hand, our findings indicate that the dynamic elements are hypothetically linked to intrinsic and
identified personal motivation, except for competition and cooperation, which align more closely with external and
introjected motivation. The Civic Engagement Model highlights psychological engagement as a crucial factor across
all dynamic elements for maintaining emotional involvement. On a similar note, Huang et al. (2024) underscores
the importance of intrinsic motivation in cultivating long-term engagement. This argument emphasizes that
incorporating dynamic elements into gamified systems can foster deeper motivational connections, which are
crucial for supporting long-term participation, especially in situations that require sustained engagement. We also
note that socio-cultural factors emerged in dynamic rather than static elements, underscoring the importance of
considering the socio-cultural context when implementing these dynamic elements.

Recognizing that static and dynamic game elements target different types of motivation is important to
understanding their role in fostering engagement. Static elements relate to external and introjected motivation,
making them effective for jumpstarting engagement by providing an external incentive to participate. In contrast,
dynamic elements are more aligned with intrinsic and identified motivation, sustaining engagement over time by
fostering a deeper emotional and psychological connection. Previous studies emphasize that external motivation
is useful for starting engagement, while intrinsic motivation can maintain long-term involvement (Huang et al,,
2024; Steffens et al., 2017). We suggest combining these static and dynamic game elements to encourage initial
participation and sustain engagement over time.

5. Conclusions

In the realm of digital government, engaging citizens is key to generating benefits for both governments and
citizens. Gamification, which uses game elements in digital government initiatives, has been explored to increase
this engagement. Our literature review reveals how game elements influence citizens' motivation to participate
and identifies the factors that facilitate or hinder engagement.

For our first research question on citizens’ motivation, we employed the Self-Concordance Model to categorize
individual motivations and utilized the Civic Engagement Model to explain civic motivations. In addressing the
second question on drivers and barriers, we identified seven drivers that enhance motivation and ten barriers that
impede it. For the third question on game elements, we examined the literature and linked game elements to
personal and civic motivations, drivers, and barriers, as outlined in Section 3.

Our findings suggest that static game elements such as Points, Badges, and Avatars are hypothetically associated
with external and introjected motivation. In contrast, dynamic elements such as Progress and Aesthetics are
hypothetically related to intrinsic and identified motivation, whereas Competition/Cooperation is more aligned
with external and introjected motivation. We discuss that static game elements can jump-start engagement, and
dynamic game elements can sustain engagement over time. We suggest a combination of static and dynamic
elements as a balanced approach to designing gamified systems, ensuring both initial participation and long-term
engagement.

5.1 Limitations

We acknowledge several limitations in this research. First, the studies we reviewed were selected according to the
PRISMA, which might introduce biases in study selection. The biases include the exclusion of non-English articles,
reliance on Scopus and Web of Science as primary databases, and the potential oversight of some relevant studies.
Second, our research specifically examines gamification in citizen engagement and may not be generalizable to
other fields. Third, our discussion linking game elements to citizens' motivations and influencing factors is based
on both explicit and implicit relationships in the literature, which could introduce reporting bias. Lastly, while we
recognize the challenges in practical applications, such as ethical concerns, our taxonomy lacks empirical
validation. Thus, the conclusions remain theoretical.
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5.2 Future research

Game elements can drive meaningful engagement over time by aligning with citizens' motivations. Our proposed
taxonomy facilitates the distinction between different types of game elements and offers a new avenue for studying
their impacts on citizens' activities. Future research should investigate the effectiveness of these game elements in
increasing citizen engagement. Additionally, researchers should incorporate studies from a wider array of sources
and in multiple languages. Furthermore, empirical validation of this taxonomy is necessary, with future studies
supporting it through case studies.
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