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ABSTRACT

Gamification has become a popular approach to engage employees, customers, and other stakeholders 
in various industries. With the advent of Industry 5.0 and Society 5.0, the use of gamification is expected 
to increase, as companies and organizations look for innovative ways to enhance productivity, creativity, 
and collaboration. Industry 5.0 is the next phase of industrial development, characterized by the integra-
tion of advanced technologies, such as AI, IoT, and robotics, with human skills and creativity. Society 
5.0, on the other hand, refers to a human-centered society that leverages technology to create solutions 
for social problems. This chapter explores the potential of gamification in the context of Industry 5.0 
and Society 5.0. It discusses the various applications of gamification, including training, education, 
marketing, and sustainability. It also examines the benefits of gamification, such as increased engage-
ment, motivation, and collaboration.

INTRODUCTION: AN OVERVIEW OF GAMIFICATION, 
INDUSTRY 5.0, AND SOCIETY 5.0

Industry 5.0 is the latest evolution of industrial production, where the focus is on merging human creativ-
ity and intelligence with advanced technologies such as artificial intelligence (AI), machine learning, 
and the internet of things (IoT). It emphasizes on the need to create a symbiotic relationship between 
humans and machines to optimize productivity while still emphasizing the importance of the human 
experience (Adel, 2022). On the other hand, Society 5.0 is a new concept that seeks to create a human-
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centered society that utilizes technology to solve social issues and improve the quality of life. Society 
5.0 envisions a future where technology is utilized to enhance human well-being and happiness, and 
gamification is a tool that can be utilized to achieve this. The application of gamification in Industry 5.0 
at the core of Society 5.0 can help to enhance productivity, creativity, and innovation while creating a 
positive human experience in the workplace. Gamification can motivate employees by providing feedback 
and recognition, creating a sense of achievement, and promoting collaboration and competition (Adel, 
2022). Furthermore, gamification can also be utilized to solve social issues and improve the quality of life.

In summary, gamification has the potential to become a powerful tool in Industry 5.0 at the core of 
Society 5.0, helping to create a human-centered approach to work and social issues, while simultaneously 
leveraging technology for optimal productivity and well-being (Nahavandi, 2019). Now few of essential 
terms and components will be discussed here in details as:

• Gamification

Gamification is the process of using game mechanics and design elements in non-game contexts to 
engage and motivate people to achieve their goals(Narang et al., 2022). It is a technique used by busi-
nesses, educators, and organizations to create a more immersive and engaging experience for their users 
or customers. The concept of gamification is based on the idea that people enjoy playing games and are 
more likely to be engaged and motivated when they are given a sense of progress and accomplishment. 
It can be applied to various industries, such as marketing, education, health and wellness, employee 
training, and customer service. Some common gamification techniques include the use of points, badges, 
leaderboards, and rewards. Points can be awarded for completing tasks or achieving milestones, while 
badges can signify achievements or levels of progress. Leaderboards can encourage competition among 
users, and rewards can be given for reaching certain goals or milestones. Gamification has been shown 
to have a positive impact on engagement and motivation(Donnermann et al., 2021). It can increase 
participation and improve learning outcomes in education, increase customer engagement and loyalty 
in marketing, and improve productivity and performance in the workplace. However, gamification also 
has its limitations and challenges. It can be overused or poorly implemented, leading to disengagement 
or frustration among users. Additionally, some users may become too focused on the rewards rather than 
the underlying goals or objectives. In summary, gamification can be a powerful tool for engagement and 
motivation when used appropriately and with careful consideration of the user experience.

• Game elements

Game elements are the building blocks that make up a game, and can include mechanics, rules, ob-
jectives, challenges, feedback, narrative, aesthetics, and more(Díaz et al., 2022). Here’s a brief overview 
of each:

• Mechanics: The rules and procedures that govern how the game is played. For example, move-
ment, combat, or puzzle-solving mechanics.

• Rules: The guidelines and restrictions that define the boundaries of the game. For example, how 
players win or lose, how turns are taken, or how resources are acquired.

• Objectives: The goals that players must achieve in order to win the game. These can be short-term 
or long-term, and can range from collecting items to completing a story.
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• Challenges: The obstacles or barriers that players must overcome to achieve their objectives. 
These can be both internal, such as difficult puzzles or opponents, or external, such as time limits 
or resource scarcity.

• Feedback: The responses that the game provides to the player’s actions, such as visual, auditory, 
or tactile cues. Feedback can be positive or negative, and is often used to reinforce good play or 
discourage bad play.

• Narrative: The story or setting of the game. This can include characters, plot, world-building, and 
other elements that create a sense of immersion for the player.

• Aesthetics: The visual and auditory elements that give the game its distinctive look and feel. These 
can include graphics, sound effects, music, and other sensory inputs that contribute to the game’s 
atmosphere.

• Game design techniques

Game design is a complex and multifaceted process, but here are some common game design tech-
niques that designers use to create compelling, engaging, and fun games(Szczepanska et al., 2022):

• Prototyping: Prototyping is the process of creating a basic version of the game to test out gameplay 
mechanics, controls, and In summary game design. This can be done using paper and pen, digital 
tools such as Unity, or even physical materials.

• User-centered design: User-centered design involves designing the game around the needs, wants, 
and expectations of the player. This means taking into account the user experience (UX) and user 
interface (UI) design, as well as player feedback.

• Game mechanics: Game mechanics are the rules and systems that govern the behavior of the 
game. They can include things like scoring, player movement, combat, and puzzles.

• Storytelling: Storytelling is a key element in many games. It can include narrative elements such 
as plot, characters, and dialogue, as well as the visual and auditory components of the game.

• Playtesting: Playtesting involves having players test the game to identify any flaws, bugs, or areas 
that need improvement. This can be done in-house or by recruiting external playtesters.

• Balancing: Balancing involves tweaking the game mechanics, difficulty, and other factors to en-
sure that the game is challenging, but not too difficult or frustrating.

• Iteration: Iteration is the process of refining and improving the game based on feedback and test-
ing. This can involve making small tweaks or major overhauls to the game design.

• Player motivation: Understanding what motivates players to play the game, such as achievement, 
exploration, socialization, or competition, can help designers create games that are more engaging 
and enjoyable.

• Game aesthetics: A game’s aesthetics can include its visual design, sound effects, music, and other 
sensory elements that contribute to the game’s In summary mood and atmosphere.

• Monetization: For games that are intended to generate revenue, monetization strategies must be 
considered, such as in-app purchases, subscriptions, or advertising.
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• Industry 5.0

Industry 5.0 is a concept that has been proposed as the next phase of industrial development(Leng 
et al., 2022), following on from the previous phases of industry that include:

• Industry 1.0, which was characterized by the use of mechanization and water/steam power in the 
late 18th and early 19th centuries.

• Industry 2.0, which saw the development of mass production techniques using electricity and as-
sembly lines in the early 20th century.

• Industry 3.0, which was marked by the introduction of computers and automation in the latter half 
of the 20th century.

• Industry 4.0, which involves the integration of digital technologies like the Internet of Things, 
artificial intelligence, and big data analytics into the manufacturing process.

• Industry 5.0 is seen as a human-centric approach to manufacturing, where machines and humans 
work collaboratively in the production process. This approach is thought to be necessary to ad-
dress challenges like the aging workforce, growing demand for customization, and the need for 
sustainable production.

In Industry 5.0, robots and other automated machines are designed to work in close proximity with 
human workers, taking on tasks that are too dangerous, repetitive, or physically demanding for humans to 
perform(Maddikunta et al., 2022). Humans are then freed up to focus on more creative and complex tasks 
that require their cognitive skills. The goal of Industry 5.0 is to create a more harmonious and efficient 
relationship between humans and machines, where each can complement and enhance the capabilities 
of the other. It is also expected to enable greater customization and personalization in manufacturing, as 
machines can be programmed to produce small batches of highly individualized products.

• Society 5.0

Society 5.0 is a concept that has been proposed as a future society that would follow on from the 
previous four stages of societal development(Rojas et al., 2021), which are:

• Society 1.0, which was characterized by hunting and gathering.
• Society 2.0, which involved the development of agriculture and the creation of settled communities.
• Society 3.0, which was marked by the industrial revolution and the rise of mass production.
• Society 4.0, which is the current stage of societal development and is characterized by the wide-

spread use of digital technologies and the internet.
• Society 5.0 is envisioned as a society that is based on a human-centric approach to technology, 

where cutting-edge technologies such as artificial intelligence, robotics, the Internet of Things, 
and big data are used to address the most pressing societal issues, such as aging populations, cli-
mate change, and urbanization.

In Society 5.0, technology is designed to enhance human well-being and empower individuals and 
communities to achieve their full potential. This is achieved by creating a seamless integration between 
the physical and digital worlds, where technologies are used to enhance social interaction, improve qual-
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ity of life, and promote sustainability. One of the key features of Society 5.0 is the use of advanced data 
analytics to create a smart society that is capable of predicting and responding to societal challenges 
in real-time(Nair et al., 2021). For example, smart transportation systems can be used to reduce traffic 
congestion and improve air quality, while smart energy systems can be used to reduce carbon emissions 
and promote renewable energy. In summary, Society 5.0 represents a future society that is both techno-
logically advanced and socially inclusive, where technology is used to enhance human well-being and 
solve some of the most pressing societal challenges of our time.

• Components of Industry 5.0 and Society 5.0

Industry 5.0 and Society 5.0 are both concepts that build upon the previous industrial and societal 
developments(Carayannis & Morawska-Jancelewicz, 2022). While Industry 4.0 focuses on the automa-
tion of production processes, Industry 5.0 incorporates the human factor into the manufacturing process 
to create a more collaborative and personalized approach to production. Society 5.0, on the other hand, 
aims to integrate technology and society to create a sustainable and inclusive society. The components 
of Industry 5.0 include:

• Human-machine collaboration: Industry 5.0 promotes collaboration between humans and ma-
chines to create a more efficient and productive manufacturing process.

• Customization and personalization: Industry 5.0 emphasizes the need for customization and per-
sonalization of products to meet the specific needs of consumers.

• Decentralization: Industry 5.0 advocates for decentralization of manufacturing, where production 
can take place on a smaller scale, closer to the end consumer.

• Sustainability: Industry 5.0 focuses on sustainable production practices that minimize waste and 
reduce the environmental impact of manufacturing.

• Artificial intelligence and automation: While Industry 5.0 emphasizes the human element in pro-
duction, it still utilizes AI and automation to enhance productivity and efficiency.

The components of Society 5.0 include:

• Inclusivity: Society 5.0 aims to create an inclusive society that benefits everyone, regardless of 
their background or social status.

• Innovation: Society 5.0 encourages the development and adoption of innovative technologies to 
create new solutions to societal challenges.

• Digitalization: Society 5.0 promotes the use of digital technologies to create a more connected 
and efficient society.

• Sustainability: Like Industry 5.0, Society 5.0 emphasizes sustainability and the need for environ-
mentally-friendly practices to ensure a better future for everyone.

• Human-centricity: Society 5.0 puts people at the center of its development, prioritizing their well-
being and quality of life.
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GAMIFICATION FOR INDUSTRY 5.0 AND SOCIETY 5.0

Gamification is the process of adding game-like elements to non-game contexts in order to increase user 
engagement and motivation (Triantafyllou & Georgiadis, 2022). It has been used in various industries 
to improve customer engagement, employee productivity, and education outcomes. With the advent of 
Industry 5.0 and Society 5.0, gamification has the potential to play an even greater role in transforming 
the way we work and live. Industry 5.0 is a concept that aims to combine the benefits of Industry 4.0 
(automation and digitalization) with the human-centric approach of Industry 3.0. In Industry 5.0, human 
workers and machines work together in a collaborative and complementary way. Gamification can be 
used to incentivize workers to adopt new technologies and workflows, and to encourage collaboration 
and healthy competition among teams (Van der Heijden et al., 2020). For example, a manufacturing 
plant could use a gamified system to encourage workers to identify and report potential safety hazards 
or to optimize their workflow to reduce waste. Society 5.0, on the other hand, is a vision for a society 
that integrates cutting-edge technologies with human well-being and sustainability. Gamification can 
play a role in achieving these goals by encouraging behavior change and promoting social engagement 
(Wang, Gan, Wang et al, 2022). For example, a city could use a gamified system to incentivize citizens 
to reduce their energy consumption or to adopt sustainable transportation options. Gamification can also 
be used to promote health and wellness by encouraging physical activity and healthy habits.

In summary, gamification has the potential to be a powerful tool for driving positive change in both 
Industry 5.0 and Society 5.0. By leveraging game-like elements such as points, badges, and leaderboards, 
gamification can motivate people to adopt new behaviors, improve their skills, and work towards common 
goals. However, it’s important to note that gamification should be designed carefully to avoid negative 
outcomes such as addiction, exploitation, and disengagement.

SCOPE OF GAMIFICATION FOR INDUSTRY 5.0 AND SOCIETY 5.0

Gamification can have a significant impact on Industry 5.0 and Society 5.0. Industry 5.0 refers to the 
integration of artificial intelligence, automation, and robotics into the manufacturing process, while So-
ciety 5.0 focuses on the use of technology to solve social issues and improve people’s lives. In Industry 
5.0, gamification can be used to motivate employees to learn new skills, improve their performance, and 
increase productivity. For example, companies can use gamified training programs to teach employees how 
to operate new machinery or perform complex tasks. By turning these learning experiences into games, 
employees may be more engaged and motivated to learn. Gamification can also be used to incentivize 
employees to meet productivity goals or other key performance indicators (Ana et al., 2020). By turning 
these goals into challenges or competitions, employees may be more likely to push themselves to perform 
better. In Society 5.0, gamification can be used to encourage people to participate in social and environ-
mental causes. Overall, gamification has the potential to be a powerful tool in Industry 5.0 and Society 
5.0, by motivating people to learn, work, and participate in positive social and environmental causes.
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• Motivation/importance of Gamification for Industry 5.0 and Society 5.0

Gamification can play a significant role in driving positive outcomes in Industry 5.0 and Society 5.0 
by motivating and engaging individuals, promoting collaboration, and driving behavior change(Tlili et al., 
2023). Here are some of the key reasons why gamification is important for Industry 5.0 and Society 5.0:

• Motivating and engaging individuals: In Industry 5.0, human workers and machines work together 
in a complementary way. Gamification can motivate workers to adopt new technologies and work-
flows and help them stay engaged with their work. In Society 5.0, gamification can encourage 
individuals to take action and work towards social and environmental goals.

• Promoting collaboration: In both Industry 5.0 and Society 5.0, collaboration is essential. 
Gamification can be used to promote healthy competition among teams, encourage knowledge 
sharing, and foster a sense of community among individuals working towards a common goal.

• Driving behavior change: One of the key goals of Society 5.0 is to promote sustainable behaviors 
and practices. Gamification can be used to encourage individuals to adopt sustainable practices 
such as reducing energy consumption, using public transportation, and recycling.

• Improving outcomes: By promoting motivation, collaboration, and behavior change, gamification 
can help organizations and communities achieve their goals more effectively. This can lead to 
improved outcomes in areas such as productivity, safety, environmental sustainability, and social 
justice.

• Enhancing learning: Gamification can be a powerful tool for education and training. By making 
learning more engaging and interactive, gamification can improve retention and skill develop-
ment, leading to better outcomes in both Industry 5.0 and Society 5.0.

In summary, gamification can play a crucial role in driving positive outcomes in both Industry 5.0 
and Society 5.0 by promoting motivation, collaboration, behavior change, and learning.

• Game mechanics

Game mechanics refer to the rules, systems, and interactions that govern how players engage with a 
game. These mechanics can include things like movement, combat, resource management, player abili-
ties, and win/lose conditions. Game mechanics are the backbone of a game’s design and are essential to 
creating a fun and engaging experience for players. Good game mechanics are designed to be intuitive and 
easy to learn, but also provide depth and complexity that allow for mastery over time (Fernandes, 2023). 
They should also be balanced and fair, so that players feel that their success or failure is determined by 
their own skill and strategy rather than luck or unfair advantages. Examples of game mechanics include:

• Health and damage systems in a combat-based game
• Movement and control in a platformer game
• Crafting and resource gathering in a survival game
• Dialogue and branching story paths in a narrative-driven game
• Point-based scoring and combo systems in an arcade-style game
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• Need of Industry 5.0 and Society 5.0

Industry 5.0 and Society 5.0 are two related concepts that aim to address the challenges and oppor-
tunities presented by the Fourth Industrial Revolution (4IR). Here are some of the reasons why these 
concepts are needed:

• Advancing technology: The pace of technological change is accelerating, and Industry 5.0 and 
Society 5.0 provide frameworks for businesses and governments to manage this change and ensure 
that it benefits society as a whole.

• Economic competitiveness: Countries and companies that are able to leverage the benefits of the 
4IR are likely to be more competitive in the global economy.

• Environmental sustainability: Industry 5.0 and Society 5.0 can help address environmental chal-
lenges by promoting the development of sustainable technologies and business practices.

• Social inclusion: These concepts aim to ensure that the benefits of technological change are shared 
across society, and that no one is left behind. This is particularly important in the context of rising 
income inequality and job displacement due to automation.

• Quality of life: Ultimately, the goal of Industry 5.0 and Society 5.0 is to improve the quality of life 
for individuals and communities. By promoting innovation and collaboration, these concepts can 
help create a more equitable, sustainable, and prosperous future.

• Design processes

Gamification can be a powerful tool to engage users, encourage desired behaviors, and promote 
positive outcomes (Sailer et al., 2017). The following are some design processes for gamification in 
Industry 5.0 and Society 5.0:

a.  Identify Goals and Objectives: The first step in designing a gamification process is to identify 
the goals and objectives. In Industry 5.0, this could be improving productivity, increasing safety, 
reducing waste, or improving employee engagement. In Society 5.0, the goals could be to promote 
sustainable behaviors, increase civic engagement, or improve public health.

b.  Define Target Audience: The next step is to define the target audience for the gamification process. 
This could be employees, customers, or the general public. Understanding the target audience’s 
needs, preferences, and behaviors is crucial to designing an effective gamification process.

c.  Determine Game Mechanics: The game mechanics are the rules and elements that make up the game. 
This includes points, badges, levels, challenges, and rewards. In Industry 5.0, game mechanics can 
be designed to incentivize desired behaviors, such as completing tasks, reporting safety incidents, 
or reducing waste. In Society 5.0, game mechanics can be designed to encourage sustainable be-
haviors, such as reducing energy consumption, recycling, or using public transportation.

d.  Design Feedback Mechanisms: Feedback is essential to the success of a gamification process. 
Users need to know how they are progressing and how their actions are impacting the outcome. 
In Industry 5.0, feedback can be designed to provide real-time feedback on productivity, safety, or 
waste reduction. In Society 5.0, feedback can be designed to show users the impact of their actions 
on the environment, public health, or the community.
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e.  Test and Iterate: The final step is to test the gamification process and iterate based on feedback. 
It’s important to monitor the effectiveness of the process and make changes as needed to improve 
engagement and outcomes. This could include adjusting game mechanics, feedback mechanisms, 
or the overall design of the process.

By following these design processes, gamification can be an effective tool to improve outcomes in 
Industry 5.0 and Society 5.0.

• Virtual economy

A virtual economy is a type of economic system that exists within a virtual environment, such as a 
video game or virtual reality world(). In a virtual economy, players or users engage in various economic 
activities, such as buying and selling virtual goods, earning virtual currency, and participating in virtual 
services. Virtual economies have become increasingly popular in recent years, particularly in online 
games such as World of Warcraft, Second Life, and Fortnite. In these games, players can earn virtual 
currency through a variety of activities, such as completing quests, selling virtual items, or participat-
ing in in-game events. Virtual economies can also have real-world implications, as some players are 
able to convert their virtual earnings into real money through online marketplaces and other platforms. 
Additionally, virtual economies can provide valuable insights into real-world economic phenomena, 
as researchers can study how users behave within the virtual environment and use that information to 
inform real-world economic policy. In summary, virtual economies represent an interesting and rapidly 
evolving area of study, with significant implications for both the virtual and real-world economies.

• Translational gamification

Translational gamification is the application of game design principles and mechanics to non-game 
contexts, such as education, health, or business. The goal of translational gamification is to use game ele-
ments to motivate and engage individuals in activities that might otherwise be perceived as dull, boring, 
or uninteresting. Translational gamification typically involves the use of game elements such as points, 
badges, leaderboards, and rewards to motivate individuals to engage in activities and to track and display 
their progress (Xu et al., 2022). For example, an educational app might use a game-based interface to 
teach math concepts, with the player earning points and unlocking new levels as they progress through 
the content. The use of translational gamification has become increasingly popular in a variety of fields, 
including education, healthcare, and marketing. In education, gamification has been used to enhance 
student engagement and motivation, as well as to improve learning outcomes. In healthcare, gamifica-
tion has been used to encourage healthy behaviors and to improve patient adherence to treatment plans. 
In marketing, gamification has been used to increase customer engagement and loyalty. In summary, 
translational gamification represents a promising approach for motivating and engaging individuals in 
a variety of contexts, with the potential to improve outcomes and drive behavior change. However, it is 
important to ensure that game elements are used in a thoughtful and effective way, and that the underly-
ing activity remains the primary focus.
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• Gamification measurement and analytics

Gamification measurement and analytics refer to the process of assessing the effectiveness of a 
gamification strategy and analyzing the data collected from it to gain insights that can help improve the 
strategy. Gamification is the application of game design elements and mechanics to non-game contexts, 
such as education, marketing, or workplace training, to motivate and engage users (Siripipatthanakul 
& Siripipattanakul, 2023). The effectiveness of a gamification strategy can be measured using various 
metrics, such as user engagement, retention, completion rates, and satisfaction levels. Analytics tools 
are used to collect and analyze data from the gamification strategy. This data can include user behavior, 
game progress, user feedback, and other relevant information. By analyzing this data, gamification ex-
perts can identify areas where the strategy is successful and areas that need improvement. Gamification 
measurement and analytics can help organizations optimize their gamification strategies and improve 
user engagement and satisfaction. By understanding user behavior and preferences, organizations can 
make informed decisions about how to design and implement gamification strategies that are more ef-
fective in achieving their goals.

FUTURE ENABLING TECHNOLOGIES FOR GAMIFICATION

Gamification is the process of applying game-like mechanics and techniques to non-game contexts, such 
as education, marketing, and employee training, to motivate and engage people in achieving their goals. 
As technology advances, there are several emerging technologies that could have a significant impact 
on gamification in the future:

• Augmented Reality (AR): AR is an interactive experience that combines real-world environments 
with computer-generated content. It can enhance gamification experiences by creating immersive 
environments and interactions, allowing users to experience gamified activities in real-time.

• Virtual Reality (VR): VR is a simulated environment that can be similar or completely different 
from the real world. It provides a highly immersive experience that can be used to create gamified 
simulations for various applications, including education and training.

• Artificial Intelligence (AI): AI can enhance gamification by enabling personalized experiences 
and adapting to user behavior. By analyzing user data, AI algorithms can provide customized 
gamification experiences, providing more effective motivation and engagement.

• Blockchain: Blockchain technology can be used to create secure, decentralized platforms for gam-
ification, providing transparency and accountability in gaming and reward systems.

• Internet of Things (IoT): IoT can be used to create intelligent and interactive environments that can 
enhance gamification experiences. By integrating sensors and devices, IoT can provide personal-
ized and contextualized feedback, making gamification more engaging and effective.

• Wearables: Wearable technology, such as smartwatches and fitness trackers, can be used to cre-
ate gamified experiences that promote healthy habits and behaviors. By tracking physical activity 
and providing feedback and rewards, wearables can provide a fun and engaging way to promote 
wellness.



317

Gamification for Industry 5.0 at the Core of Society 5.0
 

In summary, the future of gamification will likely be shaped by these emerging technologies. By 
integrating these technologies into gamified experiences, we can create more personalized, immersive, 
and effective motivational tools that can help us achieve our goals.

• Wearable devices and systems

Wearable devices and systems refer to electronic devices that are worn on the body, typically on the 
wrist, fingers, head, or clothes, and are designed to collect and transmit data about the wearer’s health, 
activity levels, and other relevant information (Vijayan et al., 2021). These devices can be used for 
various purposes, such as fitness tracking, monitoring vital signs, managing chronic conditions, and 
improving In summary health and wellness. Examples of wearable devices include smartwatches, fit-
ness trackers, smart glasses, smart clothing, and health monitors. These devices often have sensors that 
measure biometric data such as heart rate, blood pressure, and sleep patterns, as well as other metrics 
like step count, calorie burn, and distance traveled. Wearable systems typically involve a combination 
of hardware, software, and data analytics. The hardware includes the wearable device itself, as well as 
any associated accessories or peripherals, such as chargers or syncing devices. The software may include 
mobile apps, web platforms, or other digital tools that enable users to view and analyze their data. Data 
analytics involves processing the data collected by the device and generating insights and recommenda-
tions for the user. Wearable devices and systems have become increasingly popular in recent years, as 
people have become more interested in tracking and improving their health and wellness. These devices 
have the potential to revolutionize healthcare by providing personalized, real-time data that can inform 
preventive care, disease management, and clinical decision-making.

• Emotion detection

Emotion detection refers to the use of technology to analyze a person’s facial expressions, vocal tone, 
and other physiological cues to determine their emotional state (Wang, Song, Tao et al, 2022). This 
technology is often used in fields such as market research, advertising, and psychology, and is becoming 
increasingly popular in fields such as security, education, and healthcare. There are several approaches 
to emotion detection, including computer vision, speech recognition, and biometric sensors. Computer 
vision techniques involve analyzing images or video footage of a person’s face to detect changes in facial 
expression, such as eyebrow movements, lip movements, and changes in skin color. Speech recognition 
techniques analyze the tone, pitch, and rhythm of a person’s voice to detect changes in their emotional 
state. Biometric sensors, such as heart rate monitors and skin conductance sensors, can measure changes 
in physiological responses that are associated with emotional arousal. Emotion detection technology 
has a range of potential applications. For example, it can be used to monitor and improve customer 
service by identifying when customers are becoming frustrated or dissatisfied. In healthcare, it can be 
used to monitor patients’ emotional state and provide personalized interventions to improve their mental 
health. In education, it can be used to identify students who may be struggling with emotional issues 
and provide them with appropriate support. However, there are also concerns about the accuracy and 
ethical implications of emotion detection technology. Some experts argue that the technology is not yet 
advanced enough to reliably detect complex emotions and that the data collected could be misused or 
used to discriminate against certain groups of people. As with any technology, it is important to carefully 
consider the potential benefits and risks before implementing emotion detection systems.
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• Virtual and augmented reality

Virtual reality (VR) and augmented reality (AR) are two related but distinct technologies that offer 
users immersive and interactive experiences in digital environments (Kozinets, 2023). Virtual reality 
refers to a technology that allows users to experience and interact with a computer-generated 3D en-
vironment that feels like a real-world environment. VR typically requires the use of a headset or other 
specialized equipment that tracks the user’s movements and adjusts the display accordingly, creating 
a sense of presence in the virtual environment. Augmented reality, on the other hand, overlays digital 
information or images onto the user’s view of the real world. AR technology typically uses a camera or 
other sensors to track the user’s location and orientation, and then adds digital content to the user’s field 
of view in real-time. This can include things like virtual objects, text, or other visual elements.

Both VR and AR have a wide range of potential applications in areas like entertainment, education, 
training, and even healthcare. For example, VR can be used to create immersive gaming experiences, 
simulate dangerous or difficult-to-replicate training scenarios for firefighters or soldiers, or provide 
therapy for patients with anxiety or PTSD. AR, on the other hand, can be used to enhance the user’s 
experience of the real world, such as by providing information about nearby landmarks or helping with 
navigation in unfamiliar environments.

• Virtual currencies

Virtual currencies, also known as cryptocurrencies or digital currencies, are digital assets that use 
cryptography to secure and verify transactions and to control the creation of new units (Yuniartik, 2023). 
These currencies operate independently of central banks and are decentralized, meaning they are not 
governed by a single authority. The most well-known virtual currency is Bitcoin, which was created in 
2009. Since then, many other virtual currencies have emerged, such as Ethereum, Ripple, Litecoin, and 
Tether, among others. These currencies are usually traded on specialized digital platforms and can be 
used for a variety of purposes, including buying goods and services, investing, and speculating. Virtual 
currencies have several advantages, including fast and inexpensive transactions, increased privacy and 
security, and the potential for decentralization. However, they also face several challenges, such as 
regulatory issues, volatility, and the potential for fraud and hacking. As such, the use and regulation of 
virtual currencies are still a topic of ongoing debate and development.

• Big data intelligence and AI for gamification

Big data intelligence and AI (artificial intelligence) are powerful tools that can be used to enhance 
gamification (Pérez-Juárez et al., 2022). Gamification is the use of game-like mechanics, such as points, 
badges, and leaderboards, to motivate and engage users in non-game contexts, such as education, mar-
keting, or health. Big data intelligence refers to the analysis of large and complex datasets to uncover 
patterns, trends, and insights. This can be applied to gamification by collecting and analyzing user data 
to better understand their behavior, preferences, and motivations. This information can then be used to 
tailor the gamification experience to the individual user, increasing their engagement and motivation.

AI can also be used in gamification to create more personalized and dynamic experiences. For ex-
ample, AI algorithms can be used to analyze user behavior in real-time and adjust the game mechanics 
accordingly. This can create a more challenging and rewarding experience, as well as increase the sense 
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of achievement and satisfaction for the user. In summary, big data intelligence and AI can help to make 
gamification more effective and engaging, by providing personalized and dynamic experiences that are 
tailored to the individual user.

• Cloud Computing for gamification

Cloud computing can be a useful tool for gamification because it provides a scalable and flexible 
platform for delivering and managing game-based applications (Hakak et al., 2019). Here are some ways 
that cloud computing can be used for gamification:

• Scalability: Cloud computing enables games to be scaled up or down as needed, without the need 
for additional hardware or infrastructure. This means that game developers can quickly and easily 
adjust the number of users, the size of the game, and the amount of data being processed to meet 
changing demand.

• Remote Access: Cloud computing allows games to be accessed from anywhere, anytime, on any 
device, as long as there is an internet connection. This means that players can access games from 
their smartphones, tablets, laptops, or desktops, and play at their own convenience.

• Data Management: Cloud computing can be used to store, manage, and process large amounts of 
game data, such as scores, user profiles, achievements, and game progress. This data can then be 
analyzed to gain insights into player behavior and preferences, which can be used to improve game 
design and user engagement.

• Collaboration: Cloud computing allows game developers to work collaboratively on game devel-
opment projects, regardless of their location. This means that teams can share resources, collabo-
rate on code, and work on different aspects of the game simultaneously.

• Cost Savings: Cloud computing can help to reduce the cost of game development by eliminating 
the need for expensive hardware and infrastructure. Instead, game developers can leverage cloud-
based services and platforms to deliver their games more cost-effectively.

In summary, cloud computing can provide game developers with a powerful toolset for delivering 
engaging, interactive, and scalable game-based applications that can be accessed from anywhere, any-
time, on any device.

• Blockchain Technology

Blockchain technology is a distributed database that allows multiple parties to have simultaneous 
access to a secure and tamper-proof ledger of transactions (Yang et al., 2020). It was originally devel-
oped for the digital currency, Bitcoin, but has since been applied to various industries and use cases. A 
blockchain consists of a series of blocks, each containing a list of transactions. Each block is linked to the 
previous block, forming a chain of blocks, hence the name “blockchain.” This makes it very difficult to 
alter or delete any transaction without also changing all subsequent blocks in the chain, making it highly 
secure. One of the key features of blockchain technology is its decentralized nature. Rather than being 
controlled by a single entity, such as a bank or government, the blockchain is maintained by a network 
of computers around the world. This makes it difficult for any one party to manipulate the data on the 
blockchain, as any changes would need to be approved by a majority of the network. Blockchain tech-
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nology has a wide range of potential applications, from financial services to supply chain management 
and beyond. It has the potential to revolutionize the way we store, transfer, and verify data, providing a 
more transparent, secure, and efficient system for many industries.

• Dew Computing

Dew computing is a new paradigm in the field of distributed computing that focuses on bringing 
computing resources closer to the data sources (Guberović et al., 2021). It is a concept that extends the 
cloud computing paradigm to the edge of the network, where data is generated, collected, and processed. 
Dew computing aims to address the limitations of cloud computing, such as high latency, bandwidth 
constraints, and security concerns. In dew computing, computing resources are distributed across the 
network, and the data processing and analysis are performed closer to the data source, reducing the 
need for data transfer to centralized data centers. Dew computing can be applied to a wide range of 
applications, including Internet of Things (IoT), smart cities, autonomous vehicles, and healthcare. It 
offers several benefits, such as improved data privacy and security, reduced network traffic, and faster 
processing and response times. However, it also presents new challenges, such as managing distributed 
computing resources, ensuring data consistency and integrity, and optimizing resource utilization.

APPLICATIONS OF GAMIFICATION

Gamification is the process of incorporating game mechanics and elements into non-game contexts to 
engage and motivate people to achieve their goals (Salah & Alzaghal, 2021). Here are some of the com-
mon applications of gamification:

• Education: Gamification has been widely used in education to make learning more fun and en-
gaging. Gamification can be applied in various learning settings, from kindergarten to corporate 
training.

• Health and fitness: Gamification has been used in the health and fitness industry to motivate 
people to exercise and maintain a healthy lifestyle. Gamification elements, such as rewards and 
challenges, can be used to motivate people to reach their fitness goals.

• Marketing and advertising: Gamification can be used in marketing and advertising to increase 
customer engagement and brand loyalty. By incorporating game mechanics into marketing cam-
paigns, companies can encourage customers to interact with their brand and products.

• Employee training and development: Gamification can be used to improve employee training and 
development programs. By incorporating game elements into training programs, companies can 
increase employee engagement and motivation, leading to better learning outcomes.

• Customer engagement: Gamification can be used to increase customer engagement and loyalty. 
By incorporating game mechanics into customer loyalty programs, companies can incentivize 
customers to engage with their brand and products more frequently.

• Product development: Gamification can be used to improve product development by providing 
designers and developers with feedback on how users interact with their products. By incorporat-
ing game elements into product testing and development, companies can gather valuable user data 
and insights.
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• Social causes: Gamification can be used to raise awareness and support for social causes. By 
incorporating game elements into social campaigns, organizations can encourage people to get 
involved and take action to support social causes.

In summary, gamification can be applied to various contexts to increase engagement, motivation, 
and participation.

Now few of applications can be discussed in detail here as:

• Gamification in Entertainment

Gamification is the process of incorporating game-like elements into non-game contexts to increase 
engagement and motivate desired behaviors. In the entertainment industry, gamification is commonly 
used to enhance the user experience and keep consumers engaged. One popular example of gamification 
in entertainment is the use of loyalty programs. Many companies offer rewards programs that encour-
age customers to return and make more purchases, with rewards and perks being tied to certain actions 
or milestones. This creates a sense of achievement and progress, similar to what players experience in 
video games. Another example of gamification in entertainment is in mobile apps and online platforms. 
Many apps and websites incorporate game-like features such as points, badges, and leaderboards to keep 
users engaged and motivated. This can increase user retention and create a sense of competition among 
users, driving engagement and usage. Gamification can also be used in live events, such as concerts or 
festivals. By incorporating game-like elements, organizers can create more interactive experiences for 
attendees, increasing engagement and satisfaction. For example, some festivals have created scavenger 
hunts or other challenges that attendees can complete to win prizes or unlock special content. In sum-
mary, gamification is a powerful tool that can be used to increase engagement and motivation in a variety 
of entertainment contexts, from online platforms to live events. By incorporating game-like elements 
into these experiences, entertainment providers can create more immersive and engaging experiences 
for their customers.

• Gamification in Healthcare

Gamification is also being increasingly used in healthcare to motivate patients and promote positive 
health behaviors. By incorporating game-like elements into healthcare interventions, providers can make 
the experience more engaging and encourage patients to take an active role in managing their health. 
One example of gamification in healthcare is the use of health apps and wearables that track physical 
activity and other health metrics. These apps often use game-like features such as badges and rewards to 
encourage users to meet their fitness goals and make healthy lifestyle choices. Gamification is also used 
in patient education and adherence to treatment regimens. For example, patients with chronic diseases 
such as diabetes or heart disease may be given a game-like program to help them track their progress 
and manage their symptoms. These programs can be tailored to individual patients, making them more 
effective and engaging. Another application of gamification in healthcare is in medical training and edu-
cation. Simulation games and virtual reality environments can be used to train medical professionals in 
a safe and controlled environment, allowing them to develop skills and experience without putting real 
patients at risk. In summary, gamification has the potential to improve patient engagement and outcomes 
by making healthcare interventions more engaging and motivating. By incorporating game-like elements 
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into healthcare interventions, providers can promote positive health behaviors and help patients take an 
active role in managing their health.

• Gamification in Retail

Gamification is the use of game design elements and mechanics in non-game contexts to engage and 
motivate people to achieve their goals. Retail is one such context where gamification has been used to 
enhance customer engagement and drive sales. There are various ways in which gamification can be 
applied in retail. Some examples include:

• Loyalty Programs: Loyalty programs are a popular way to reward customers for their repeat busi-
ness. Gamification can be used to enhance the experience of these programs by adding game-like 
elements such as points, badges, and leaderboards. Customers can earn points for making pur-
chases, referring friends, and engaging with the brand on social media. These points can then be 
redeemed for discounts, free products, or other rewards.

• Interactive Displays: Retailers can use interactive displays to create a more engaging and immer-
sive shopping experience for their customers. For example, they can use touchscreens to create 
games or challenges that are related to their products. These challenges can range from simple 
quizzes to more complex games that require problem-solving skills.

• Mobile Apps: Retailers can create mobile apps that use gamification to engage customers and 
drive sales. For example, they can create games that require customers to visit their stores and scan 
product barcodes to unlock rewards. They can also create apps that allow customers to compete 
with each other for prizes or discounts.

• Virtual Reality: Retailers can use virtual reality to create immersive shopping experiences that are 
both entertaining and informative. For example, they can create virtual reality experiences that 
allow customers to try on clothes, test out products, or explore different environments.

In summary, gamification can be a powerful tool for retailers to engage and motivate customers. By 
creating a more interactive and enjoyable shopping experience, retailers can build stronger relationships 
with their customers and drive sales in the process.

• Gamification in Tourisms

Gamification has become increasingly popular in the tourism industry as a way to enhance the visitor 
experience and increase engagement. Here are some examples of how gamification can be used in tourism:

• Scavenger Hunts: Scavenger hunts are a popular form of gamification in tourism. Visitors are 
given a set of clues or challenges to complete, often leading them to different locations or attrac-
tions. This encourages visitors to explore the destination and learn about its history and culture in 
a fun and interactive way.

• Geocaching: Geocaching is a modern treasure hunt that uses GPS technology to guide visitors 
to hidden caches or containers. Visitors use clues and coordinates to find the caches, which can 
contain small trinkets or messages left by other visitors. This encourages visitors to explore the 
destination and discover hidden gems.
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• Virtual Tours: Virtual tours can be gamified by adding elements such as quizzes or challenges 
along the way. This allows visitors to engage with the content and test their knowledge while 
learning about the destination.

• Mobile Apps: Mobile apps can be created to enhance the visitor experience by adding gamified 
elements such as scavenger hunts, quizzes, and challenges. These apps can also be used to provide 
visitors with personalized recommendations and to facilitate social sharing.

• Augmented Reality: Augmented reality can be used to gamify the visitor experience by overlaying 
digital elements onto the physical environment. For example, visitors can use their smartphone to 
scan a QR code or marker and reveal hidden information or interactive elements.

In summary, gamification in tourism can help to enhance the visitor experience and increase engage-
ment. By adding fun and interactive elements, visitors are more likely to remember their experience and 
recommend it to others.

• Gamification in Education

Gamification is the application of game mechanics and design elements to non-game contexts, such 
as education, in order to increase engagement and motivation. In education, gamification can be used 
to enhance the learning experience by making it more interactive, immersive, and fun. Here are some 
ways gamification can be used in education:

• Points and badges: Students can earn points and badges for completing tasks and achieving mile-
stones, which can serve as a source of motivation and recognition.

• Leaderboards: A leaderboard can be used to display student progress and rankings, which can cre-
ate healthy competition and encourage students to work harder.

• Quests and challenges: Teachers can design quests and challenges that require students to com-
plete tasks and solve problems in order to progress through a game-like environment.

• Simulations and role-playing: Students can participate in simulations and role-playing exercises to 
learn through immersive experiences that replicate real-life situations.

• Feedback and rewards: Instant feedback and rewards can be given to students for completing 
tasks or answering questions correctly, which can help reinforce learning and encourage contin-
ued engagement.

By using gamification in education, teachers can create a more engaging and motivating learning 
environment that encourages active participation and improves student outcomes. However, it is im-
portant to ensure that gamification is used in a way that supports learning objectives and is not simply 
a distraction from them.

• Gamification in Software Development

Gamification is also used in software development as a means to increase engagement and motivation 
among software developers. Here are some ways in which gamification is used in software development:
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• Task completion: Developers can earn points or badges for completing tasks or achieving certain 
milestones. This can provide a sense of accomplishment and motivate developers to complete 
more tasks.

• Leaderboards: A leaderboard can be used to display the progress of different teams or individual 
developers. This can create healthy competition and motivate developers to work harder.

• Rewards: Developers can be rewarded with prizes or recognition for completing tasks or achieving 
certain goals. This can encourage developers to put in more effort and take on more challenging 
tasks.

• Learning and training: Gamification can be used in training programs to make learning more 
interactive and engaging. Developers can participate in simulations and role-playing exercises to 
learn new skills and improve their knowledge.

• Collaboration: Gamification can be used to encourage collaboration among developers. Teams 
can earn points or rewards for working together to complete tasks or solve problems.

In summary, gamification in software development can help create a more engaging and motivating 
work environment, which can lead to increased productivity, better quality software, and higher job 
satisfaction among developers. However, it is important to ensure that gamification is used in a way that 
supports the goals of the software development process and does not distract from them.

• Gamification in Science

Gamification is also used in science education as a means to increase engagement and motivation 
among students, as well as to make learning science more interactive and fun. Here are some ways in 
which gamification is used in science education:

• Virtual labs and simulations: Gamified virtual labs and simulations allow students to explore 
scientific concepts and conduct experiments in a safe, controlled environment. These tools can 
provide an immersive learning experience that engages students in the scientific process.

• Quests and challenges: Teachers can design quests and challenges that require students to apply 
scientific knowledge and solve problems in order to progress through a game-like environment. 
This can create a sense of achievement and motivation among students.

• Leaderboards and badges: Leaderboards and badges can be used to recognize and reward students 
for their achievements in science. This can foster a sense of competition and motivate students to 
learn more.

• Citizen science projects: Gamified citizen science projects allow students to participate in real 
scientific research projects and contribute to scientific knowledge. This can provide a sense of 
purpose and meaning to science education.

• Storytelling and role-playing: Gamified storytelling and role-playing exercises can be used to en-
gage students in science concepts and create a memorable learning experience.

In summary, gamification in science education can help make learning science more interactive, 
engaging, and fun. It can also provide students with a sense of achievement and purpose, which can 
motivate them to continue learning about science. However, it is important to ensure that gamification 
is used in a way that supports learning objectives and is not simply a distraction from them.
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• Gamification in agriculture

Gamification can be used in agriculture as a means to improve engagement, learning, and productiv-
ity. Here are some ways in which gamification is used in agriculture:

• Farm management games: Farm management games allow farmers and agricultural students to 
learn about farm management strategies in a fun and interactive way. These games can provide a 
safe environment to experiment with different techniques and strategies without the risk of real-
world losses.

• Crop management simulations: Gamified simulations can allow farmers and agricultural students 
to explore different crop management scenarios and learn how different factors, such as weather, 
irrigation, and fertilizer, impact crop growth and yield.

• Rewards and recognition: Farmers can be recognized and rewarded for achieving certain mile-
stones, such as improving crop yield or reducing water usage. This can encourage farmers to put 
in more effort and adopt more sustainable farming practices.

• Training and education: Gamified training and education programs can be used to teach farmers 
and agricultural students about new technologies, practices, and policies. These programs can be 
designed to be engaging and interactive, which can increase retention and understanding.

• Data collection and analysis: Gamification can be used to encourage farmers to collect and ana-
lyze data about their crops and farms. This data can be used to inform decision-making and im-
prove farming practices.

In summary, gamification in agriculture can help improve engagement, learning, and productivity 
in the agricultural sector. It can also promote sustainability and innovation by encouraging the adoption 
of new technologies and practices. However, it is important to ensure that gamification is used in a way 
that supports the goals of sustainable and responsible farming practices.

• Gamification in any other Sectors like Military, etc.

Gamification has primarily been used in industries such as marketing, education, and healthcare, 
it has also been explored in military contexts. Gamification in the military is the use of virtual reality 
simulations for training purposes. Virtual reality simulations provide a safe and controlled environment 
where soldiers can practice scenarios that they may encounter in real-life combat situations. These 
simulations can also provide immediate feedback to soldiers, helping them to improve their skills and 
decision-making abilities.

Another example of gamification in the military is the use of game-based training programs. These 
programs use game elements such as points, badges, and leaderboards to motivate soldiers to engage with 
the training material. This approach has been shown to increase engagement and retention of training 
material, which can lead to improved performance on the battlefield. Gamification has also been explored 
in military recruitment efforts. For example, the US Army created a mobile game called “America’s 
Army” to promote its recruitment efforts. The game allows players to experience the challenges and 
rewards of military service, and provides information about the various career opportunities available 
in the Army (Joy, 2017). While gamification has shown promise in military contexts, it is important 
to consider the ethical implications of using game elements in such contexts. For example, some have 
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raised concerns about the potential for gamification to trivialize the serious and often life-threatening 
nature of military service. Additionally, there is a risk that gamification could be used to manipulate 
individuals into making decisions that are not in their best interests. As such, any use of gamification in 
military contexts should be carefully evaluated and monitored.

ISSUES AND CHALLENGES WITH GAMIFICATION 
FOR INDUSTRY 5.0 AND SOCIETY 5.0

Popular Issues with Gamification for Industry 5.0 and Society 5.0

Gamification is a powerful tool that has been used in various contexts to improve user engagement and 
motivation. However, in Industry 5.0 and Society 5.0, there are some popular issues that need to be ad-
dressed for gamification to be effective. One of the primary concerns is that gamification may lead to 
a short-term focus, where users are only interested in winning the game and not in achieving the long-
term goals of the organization or society. Additionally, gamification may not be suitable for all types of 
tasks and may not be effective in motivating individuals who are not naturally inclined to play games. 
Another issue is that gamification can sometimes be too simplistic or may not take into account the 
complexities of the problem or task being addressed. Finally, gamification can be costly to implement, 
and the ROI may not be clear. Overall, gamification has the potential to be a powerful tool in Industry 
5.0 and Society 5.0, but it is important to be mindful of these issues to ensure that it is used effectively 
(Rodrigues et al., 2019). Gamification, which involves the use of game design elements in non-game 
contexts, has gained widespread popularity in recent years for a wide range of applications, including 
in Industry 5.0 and Society 5.0 (Gil-Aciron, 2022). However, there are some issues associated with the 
use of gamification in these contexts. Here are some of the most popular ones:

• Lack of effectiveness: Gamification is not a panacea and there is little evidence to suggest that it is 
always effective in promoting desired behaviors or outcomes. In some cases, the use of gamifica-
tion may even be counterproductive, leading to reduced motivation and engagement.

• Shallow engagement: Gamification can sometimes lead to shallow engagement, where users are 
primarily focused on earning points, badges, or other rewards rather than on the underlying behav-
iors or goals that the gamification is meant to promote.

• Over-reliance on extrinsic motivators: Gamification can sometimes rely too heavily on extrinsic 
motivators, such as rewards or punishments, rather than intrinsic motivators, such as a sense of 
purpose or mastery. This can lead to a focus on short-term goals at the expense of long-term 
engagement.

• Ethical concerns: There are also ethical concerns associated with the use of gamification, particu-
larly when it comes to issues such as privacy, consent, and manipulation. For example, the use 
of gamification in healthcare or education could potentially lead to the exploitation of vulnerable 
populations.

• Cost: Gamification can also be expensive to develop and implement, particularly if it requires the 
creation of custom software or hardware. This can limit its accessibility to smaller organizations 
or communities.
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• Cultural differences: Gamification may not always translate well across cultures, particularly if the 
game design elements are based on cultural norms or values that are unfamiliar to users in other 
parts of the world.

• Lack of sustainability: Gamification can also be difficult to sustain over the long term, particularly 
if users become bored or fatigued with the game design elements or if the underlying behaviors or 
goals are not meaningful or relevant to them.

In summary, while gamification can be a powerful tool for promoting engagement, motivation, and 
behavior change, it is important to be aware of these issues and to design gamification strategies that 
are grounded in research and ethics.

Challenges With Gamification for Industry 5.0 and Society 5.0

Gamification has the potential to bring about significant benefits for Industry 5.0 and Society 5.0, such 
as increased productivity, engagement, and social impact. However, there are also several challenges 
associated with gamification in these contexts. Here are some of the key challenges:

• Resistance to change: One of the primary challenges of gamification in Industry 5.0 and Society 
5.0 is resistance to change. Many workers or individuals may be resistant to adopting new technol-
ogies or ways of working, particularly if they perceive the changes as threatening or unnecessary.

• Lack of alignment with organizational goals: Gamification strategies may not always be aligned 
with the broader goals of an organization or society, leading to a lack of effectiveness or even 
counterproductive outcomes.

• Limited impact on behavior change: While gamification can be effective at promoting short-term 
behavior change, it may not always lead to sustained or meaningful change over the long term.

• Accessibility barriers: Gamification strategies may not be accessible to all members of a given 
community or organization, particularly those who do not have access to the necessary technology 
or resources.

• Measurement and evaluation: Measuring the impact of gamification on productivity, engagement, 
and social impact can be challenging, particularly if the outcomes are difficult to quantify or if 
there are confounding factors that make it difficult to isolate the effects of gamification.

• Data privacy and security: Gamification often involves the collection and use of personal data, 
which can raise concerns around data privacy and security.

• Integration with existing systems: Integrating gamification strategies with existing systems or 
processes can be complex, particularly if the gamification requires significant changes to these 
systems or processes.

In summary, gamification has the potential to bring about significant benefits for Industry 5.0 and 
Society 5.0, but it is important to be aware of these challenges and to design gamification strategies that 
are grounded in research, ethics, and careful consideration of the specific context in which they will be 
implemented.
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FUTURE OF GAMIFICATION

The future of gamification is likely to be shaped by a combination of technological advancements, evolv-
ing user preferences, and changing business needs. Here are some possible trends and developments that 
could define the future of gamification:

• Increased use of Virtual Reality (VR) and Augmented Reality (AR): VR and AR technologies 
have already made significant strides in recent years, and they are expected to become more so-
phisticated and widely adopted in the future. These technologies can provide immersive and inter-
active gaming experiences, allowing users to engage with digital environments in more realistic 
and engaging ways.

• More personalized and adaptive game mechanics: As data analytics and machine learning tech-
nologies continue to advance, gamification systems will be able to deliver more personalized 
experiences based on individual user preferences, behaviors, and performance. This could include 
adaptive game mechanics that adjust the difficulty level, pacing, or content of a game based on the 
user’s performance.

• Greater integration with social media and online communities: Gamification systems will likely 
become more closely integrated with social media platforms and online communities, allowing 
users to share their achievements, compete with friends, and join online communities centered 
around specific games or activities.

• Expansion into new areas and industries: Gamification has already found applications in a wide 
range of industries, from education and healthcare to finance and retail. As the benefits of gami-
fication become more widely recognized, it is likely that new applications and use cases will 
emerge, opening up new markets and opportunities for gamification developers and providers.

• Ethical considerations and responsible use: As gamification becomes more widespread and influ-
ential, there will be growing scrutiny and concern over its ethical implications and potential for 
exploitation. This could lead to increased regulation and oversight, as well as a greater emphasis 
on responsible and ethical use of gamification in business and other contexts.

Now the future of gamification with respect to business, technology, etc., perspective is explained as:

• Future of Gamification: Business Perspective

From a business perspective, the future of gamification is likely to be driven by several key trends and 
developments. Here are some possible ways in which gamification could evolve in the business world:

• Greater focus on employee engagement and productivity: As businesses continue to face chal-
lenges around employee engagement and productivity, gamification can offer a way to motivate 
and incentivize workers. In the future, we could see more companies using gamification to encour-
age collaboration, boost morale, and drive performance.

• Increased use of data analytics and machine learning: Data analytics and machine learning are 
already playing a significant role in gamification, allowing businesses to analyze user behavior, 
personalize experiences, and optimize game mechanics. In the future, we could see even more 
sophisticated use of these technologies to drive engagement and improve outcomes.
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• Expansion into new markets and industries: Gamification has already been adopted by a wide 
range of industries, including healthcare, education, and finance. In the future, we could see even 
more diverse applications of gamification, as businesses seek to engage customers and employees 
in new and innovative ways.

• Integration with other technologies and platforms: Gamification is likely to become more closely 
integrated with other technologies and platforms, such as social media, virtual reality, and aug-
mented reality. This could provide new opportunities for businesses to engage users in more im-
mersive and interactive experiences.

• Greater emphasis on responsible and ethical use: As gamification becomes more widely adopted, 
there will be growing concerns about its ethical implications, particularly around issues such as 
privacy, data security, and addiction. In the future, we could see more emphasis on responsible 
and ethical use of gamification, as businesses seek to balance the benefits of engagement with the 
need to protect user rights and well-being.
 ◦ Future of Gamification: Technology Perspective

From a technology perspective, the future of gamification is likely to be shaped by several key trends 
and developments. Here are some possible ways in which gamification could evolve from a technologi-
cal standpoint:

• Continued growth in mobile and cloud computing: Mobile devices and cloud computing have 
already played a significant role in the growth of gamification, allowing users to access games and 
other gamified experiences from anywhere and on any device. In the future, we can expect even 
greater use of these technologies, as more users rely on mobile devices and cloud-based applica-
tions for their computing needs.

• Advancements in artificial intelligence and machine learning: Artificial intelligence (AI) and ma-
chine learning (ML) are already being used to personalize gamification experiences, optimize 
game mechanics, and analyze user behavior. In the future, we could see even greater use of these 
technologies to create more engaging and immersive gamification experiences.

• Greater use of virtual and augmented reality: Virtual and augmented reality technologies have the 
potential to revolutionize gamification, providing more immersive and interactive experiences. In 
the future, we can expect to see more gamification applications that leverage these technologies to 
create new and innovative experiences.

• Blockchain technology: Blockchain technology has the potential to create new opportunities for 
gamification, particularly around issues such as rewards and incentivization. In the future, we 
could see more gamification systems that rely on blockchain technology to provide secure, trans-
parent, and decentralized reward systems.

• Integration with the Internet of Things (IoT): The Internet of Things (IoT) is already being used 
to create gamified experiences in areas such as fitness and health. In the future, we could see even 
greater use of IoT technologies to create gamification experiences that are more closely integrated 
with our daily lives and activities.

Overall, the future of gamification is likely to be driven by the continued evolution of technology, 
as well as the increasing recognition of the benefits that gamification can offer in a variety of industries 
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and applications. As such, it is an exciting time for those interested in the field, and we can expect to see 
continued innovation and growth in the years to come (Koivisto & Hamari, 2019).

• Other Possible Future Directions for Industry 5.0 and Society 5.0

Industry 5.0 and Society 5.0 are concepts that aim to integrate advanced technologies into the economy 
and society in a way that benefits people and the environment. Here are some possible future directions 
for Industry 5.0 and Society 5.0:

• Increased emphasis on sustainability: As concerns about climate change and environmental deg-
radation continue to grow, we could see Industry 5.0 and Society 5.0 placing a greater emphasis 
on sustainability. This could involve the development of new technologies and systems that mini-
mize resource consumption, reduce waste, and promote sustainable lifestyles.

• Greater use of artificial intelligence and robotics: Artificial intelligence and robotics are already 
playing an increasingly important role in Industry 5.0, enabling automation and greater efficiency. 
In the future, we could see even more sophisticated use of these technologies, with AI and robotics 
playing a key role in areas such as healthcare, transportation, and manufacturing.

• Increased focus on social inclusion: Society 5.0 aims to create a more inclusive and equitable 
society, where everyone can benefit from technological advances. In the future, we could see 
more efforts to ensure that the benefits of Industry 5.0 are distributed more evenly, with a greater 
emphasis on addressing issues such as inequality and social exclusion.

• Development of new business models: Industry 5.0 could lead to the development of new business 
models that are more focused on collaboration, open innovation, and social impact. This could 
involve the creation of new platforms and ecosystems that enable businesses to work together to 
create value and address social and environmental challenges.

• Greater use of virtual and augmented reality: Virtual and augmented reality technologies could 
play a greater role in Industry 5.0 and Society 5.0, providing new opportunities for immersive 
and interactive experiences. This could include the use of VR and AR in areas such as education, 
entertainment, and healthcare.

Few of other importance opportunities are:

• Decentralized Economy

A decentralized economy refers to an economic system where the control and decision-making 
power are distributed among a network of participants, rather than being centralized in the hands of a 
few individuals or institutions (Bellavitis et al., 2022). In a decentralized economy, participants interact 
with each other through a peer-to-peer network, using blockchain technology or other decentralized sys-
tems. Transactions are verified and recorded on a distributed ledger, which is maintained by all network 
participants. This eliminates the need for intermediaries, such as banks or governments, to facilitate 
transactions and enforce rules. Decentralized economies are often associated with cryptocurrencies, such 
as Bitcoin, which operate independently of central banks and traditional financial institutions. However, 
decentralized economies can also include other types of decentralized applications, such as decentralized 
marketplaces, social networks, and governance systems. Agents/ people of decentralized economies argue 
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that they offer greater transparency, security, and democratization compared to centralized systems. They 
also allow for greater innovation, as developers can build on top of existing decentralized infrastructure 
without needing permission from centralized authorities. However, decentralized economies also face 
challenges, such as scalability, regulatory uncertainty, and security risks.

• Decentralized Web

The decentralized web, also known as Web 3.0, is a vision for the future of the internet that aims to 
create a more open, secure, and user-centric web. Unlike the current centralized web, where data and 
services are controlled by a few powerful companies, the decentralized web is designed to give users 
greater control over their data and enable more peer-to-peer interactions. The decentralized web is built 
on a combination of technologies, including blockchain, peer-to-peer networking, and distributed com-
puting. It allows users to interact directly with each other, without relying on centralized intermediaries 
such as social media platforms, search engines, or cloud storage providers. One of the main goals of the 
decentralized web is to enable users to control their own data and digital identity. This means that users 
would have the ability to choose where their data is stored and who has access to it, without relying on 
centralized platforms (Giordani et al., 2020). Additionally, the decentralized web aims to provide more 
privacy and security for users, by encrypting data and using decentralized authentication mechanisms. 
Other potential benefits of the decentralized web include greater resilience to censorship and network 
failures, as well as the ability to create more robust and open marketplaces for digital goods and services.

Note that while the decentralized web is still in its early stages of development, there are already 
a number of projects and platforms working towards this vision, such as IPFS, Ethereum, and Solid. 
However, there are also challenges to be overcome, such as scalability, usability, and interoperability, 
before the decentralized web can become a mainstream reality.

• Decentralized Cloud computing Services

Decentralized cloud computing services refer to the provision of cloud computing services through 
a decentralized network of computers, rather than relying on a centralized data center owned by a single 
company. In decentralized cloud computing, computing resources such as storage, processing power, 
and memory are distributed across a network of nodes, allowing users to access computing resources 
from multiple locations. One of the benefits of decentralized cloud computing is that it can be more cost-
effective than traditional cloud computing, as it allows users to leverage computing resources that may 
otherwise be idle or underutilized. Additionally, decentralized cloud computing can be more secure, as 
data is distributed across multiple nodes, reducing the risk of a single point of failure. There are several 
decentralized cloud computing services available in the market, such as:

• Storj: Storj is a decentralized cloud storage platform that enables users to store their data across a 
network of nodes.

• Golem: Golem is a decentralized computing platform that enables users to rent out their unused 
computing resources to others on the network.

• Filecoin: Filecoin is a decentralized storage network that enables users to store and retrieve data 
across a network of nodes.
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• MaidSafe: MaidSafe is a decentralized data storage and communications network that enables us-
ers to store and share data securely.

In summary, decentralized cloud computing services offer a promising alternative to traditional cloud 
computing, and are likely to play an increasingly important role in the future of computing.

• Evolution of 6G

6G is the sixth generation of wireless technology, which is still in the early stages of development 
(Giordani et al., 2020). While it is difficult to predict the exact evolution of 6G technology, it is expected 
to build on the advancements of 5G and bring even faster speeds, greater capacity, and lower latency. Here 
are some of the potential features and innovations that could be part of the evolution of 6G technology:

• Terahertz (THz) frequencies: 6G is expected to use higher frequency bands, including terahertz 
frequencies, to enable faster data transfer speeds.

• Artificial Intelligence (AI) and Machine Learning (ML): 6G is likely to incorporate AI and ML 
technologies to optimize network performance and enhance user experiences.

• Quantum Computing: The use of quantum computing could enhance the security of 6G networks, 
making them more resistant to cyberattacks.

• Integrated Satellite Networks: 6G could integrate satellite networks with terrestrial networks, en-
abling better coverage and connectivity, especially in remote areas.

• Holographic Communications: 6G may incorporate holographic technology to enable more im-
mersive communications, such as holographic video calls.

• Wearable and Implantable Devices: 6G could facilitate the development of more advanced 
wearable and implantable devices, such as smart sensors, that rely on faster and more reliable 
connectivity.

In summary, the evolution of 6G technology is expected to bring significant improvements to wireless 
communications, enabling new applications and use cases that are not possible with current technology. 
However, it is important to note that the development and deployment of 6G technology will take several 
years and will require significant investments in research and development.

• Emergence of Digital Twin Technology

Digital twin technology is a relatively new concept that has emerged in the last decade. It refers to a 
virtual replica of a physical object or system, which can be used for simulation, analysis, and optimiza-
tion. The idea of a digital twin was first introduced by Michael Grieves, a professor at the University of 
Michigan, in 2002. Since then, digital twin technology has evolved to include the use of real-time data 
and advanced analytics to create a digital representation of a physical object or system. This technology 
has been applied in various fields, including manufacturing, healthcare, and transportation, to improve 
efficiency, reduce costs, and enhance performance. The emergence of the Internet of Things (IoT) has 
also played a significant role in the development of digital twin technology. With the proliferation of 
sensors and connected devices, it has become easier to collect and analyze data from physical systems 
in real-time, making it possible to create accurate digital twins that can be used for predictive mainte-
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nance and other applications. In summary, digital twin technology has the potential to revolutionize the 
way we design, build, and operate complex systems, leading to greater efficiency, sustainability, and 
innovation in various industries.

• Emerging of AI- Blockchain-IoT based Smart Environment

AI-Blockchain-IoT based Smart Environment refers to the integration of Artificial Intelligence (AI), 
Blockchain, and the Internet of Things (IoT) to create a more efficient, sustainable, and secure environ-
ment. This technology is being developed to address the challenges of climate change, resource deple-
tion, and environmental degradation. The AI component of the Smart Environment involves the use 
of machine learning algorithms to analyze and interpret data from sensors and other IoT devices. This 
data can be used to optimize energy consumption, reduce waste, and improve resource efficiency. The 
Blockchain component of the Smart Environment provides a secure and transparent way to store and 
share data between different stakeholders (Fang et al., 2022). Blockchain technology can be used to cre-
ate a distributed ledger that records all the transactions and interactions between the various devices and 
entities in the Smart Environment. This creates a tamper-proof and immutable record that can be used to 
verify the authenticity and integrity of the data. The IoT component of the Smart Environment involves 
the use of sensors and other connected devices to collect data on various environmental parameters, such 
as air quality, water quality, and temperature. This data can be analyzed in real-time using AI algorithms, 
and actions can be taken to improve the environment based on the insights gained. In summary, the 
integration of AI, Blockchain, and IoT in a Smart Environment has the potential to transform the way 
we manage and protect our environment, leading to greater sustainability, efficiency, and innovation.

CONCLUSION

In conclusion, gamification has emerged as a promising approach to engage and motivate stakeholders 
in various industries, including education, healthcare, and manufacturing. With the advent of Industry 
5.0 and Society 5.0, the use of gamification is expected to increase, as companies and organizations seek 
to leverage advanced technologies to create innovative solutions to complex challenges. This paper has 
explored the potential of gamification in the context of Industry 5.0 and Society 5.0, highlighting the 
various applications and benefits of this approach, as well as the challenges and limitations that need 
to be addressed. This paper has also provided examples of successful gamification initiatives and dis-
cussed the key factors that contribute to their effectiveness, such as careful design, alignment with user 
needs and goals, and ethical considerations. In summary, the paper suggests that gamification can play 
a significant role in enhancing productivity, creativity, and collaboration in Industry 5.0 and Society 5.0, 
but emphasizes the importance of a thoughtful and strategic approach to gamification, based on a deep 
understanding of user needs and behaviors, and aligned with the In summary goals and values of the 
organization. By adopting such an approach, companies and organizations can leverage gamification to 
drive innovation and positive social impact in a rapidly changing world.



334

Gamification for Industry 5.0 at the Core of Society 5.0
 

REFERENCES

Adel, A. (2022). Future of industry 5.0 in society: Human-centric solutions, challenges and prospective 
research areas. J Cloud Comp, 11(1), 40. doi:10.118613677-022-00314-5

Al-Gnbri M. (2022). Accounting and auditing in the metaverse world from a virtual reality perspective: 
A future research. Journal of Metaverse, 2(1), 29–41.

Ana C., Junior, E., & Gewehr, B. B. (2020). Prospects for using gamification in Industry 4.0. Thematic 
Section - Present and Future of Production, 30.

Bellavitis, C., Fisch, C., & Momtaz, P. P. (2022). The rise of decentralized autonomous organizations 
(DAOs): A first empirical glimpse. Venture Capital, 1–17.

Carayannis, E. G., & Morawska-Jancelewicz, J. (2022). The futures of Europe: Society 5.0 and In-
dustry 5.0 as driving forces of future universities. Journal of the Knowledge Economy, 13(4), 1–27. 
doi:10.100713132-021-00854-2

Díaz, R. L. S., Ruiz, G. R., Bouzouita, M., & Coninx, K. (2022). Building blocks for creating enjoyable 
games—A systematic literature review. International Journal of Human-Computer Studies, 159, 102758. 
doi:10.1016/j.ijhcs.2021.102758

Donnermann, M., Lein, M., Messingschlager, T., Riedmann, A., Schaper, P., Steinhaeusser, S., & Lugrin, 
B. (2021). Social robots and gamification for technology supported learning: An empirical study on en-
gagement and motivation. Computers in Human Behavior, 121, 106792. doi:10.1016/j.chb.2021.106792

Fang, X., Wang, H., Liu, G., Tian, X., Ding, G., & Zhang, H. (2022). Industry application of digital 
twin: From concept to implementation. International Journal of Advanced Manufacturing Technology, 
121(7-8), 4289–4312. doi:10.100700170-022-09632-z

Fernandes, D. L. S. (2023). Designing player agency experiences for environmental awareness gameplay 
[PhD diss.]. UMA. 

Gil-Aciron, L. A. (2022). The gamer psychology: A psychological perspective on game design and 
gamification. Interactive Learning Environments, 1–25. doi:10.1080/10494820.2022.2082489

Giordani, M., Polese, M., Mezzavilla, M., Rangan, S., & Zorzi, M. (2020). Toward 6G networks: Use 
cases and technologies. IEEE Communications Magazine, 58(3), 55–61. doi:10.1109/MCOM.001.1900411

Guberović, E., Lipić, T., & Čavrak, I. (2021). Dew intelligence: Federated learning perspective. In 2021 
IEEE 45th Annual Computers, Software, and Applications Conference (COMPSAC), (pp. 1819-1824). 
IEEE. 10.1109/COMPSAC51774.2021.00274

Hakak, S., Nurul, F. M. N., Ayub, M. N., Affal, H., Hussin, N., & Imran, M. (2019). Cloud-assisted 
gamification for education and learning–Recent advances and challenges. Computers & Electrical En-
gineering, 74, 22–34. doi:10.1016/j.compeleceng.2019.01.002

Joy, M. (2017). An investigation into gamification as a tool for enhancing recruitment process. Ideal 
Research An International Multidisciplinary e -Journal, 3(1). 



335

Gamification for Industry 5.0 at the Core of Society 5.0
 

Koivisto, J., & Hamari, J. (2019). The rise of motivational information systems: A review of gamifi-
cation research. International Journal of Information Management, 45, 191–210. doi:10.1016/j.ijin-
fomgt.2018.10.013

Kozinets, R. V. (2023). Immersive netnography: A novel method for service experience research in vir-
tual reality, augmented reality and metaverse contexts. Journal of Service Management, 34(1), 100–125. 
doi:10.1108/JOSM-12-2021-0481

Leng, J., Sha, W., Wang, B., Zheng, P., Zhuang, C., Liu, Q., Wuest, T., Mourtzis, D., & Wang, L. (2022). 
Industry 5.0: Prospect and retrospect. Journal of Manufacturing Systems, 65, 279–295. doi:10.1016/j.
jmsy.2022.09.017

Maddikunta, P. K. R., Pham, Q.-V., B, P., Deepa, N., Dev, K., Gadekallu, T. R., Ruby, R., & Liyanage, M. 
(2022). Industry 5.0: A survey on enabling technologies and potential applications. Journal of Industrial 
Information Integration, 26, 100257. doi:10.1016/j.jii.2021.100257

Nahavandi, S. (2019). Industry 5.0—A Human-Centric Solution. Institute for Intelligent Systems Research 
and Innovation. doi:10.3390u11164371

Nair, M. M., Tyagi, A. K., & Sreenath, N. (2021). The future with industry 4.0 at the core of society 
5.0: Open issues, future opportunities and challenges. In 2021 international conference on computer 
communication and informatics (ICCCI), (pp. 1-7). IEEE. doi:10.1109/ICCCI50826.2021.9402498

Narang, S., Bhardwaj, G., & Srivastava, A. P. (2022). Gamification in HRM: An Overview. ECS Trans-
actions, 107(1), 3573–3580. doi:10.1149/10701.3573ecst

Pérez-Juárez, M. A., Aguiar-Pérez, J. M., Alonso-Felipe, M., Del-Pozo-Velázquez, J., Rozada-Raneros, 
S., & Barrio-Conde, M. (2022). Exploring the Possibilities of Artificial Intelligence and Big Data Tech-
niques to Enhance Gamified Financial Services. In Next-Generation Applications and Implementations 
of Gamification Systems, (pp. 187-204). IGI Global. doi:10.4018/978-1-7998-8089-9.ch010

Rodrigues, L. F., Oliveira, A., & Rodrigues, H. (2019). Main gamification concepts: A systematic map-
ping study. Heliyon, 5(7), e01993. doi:10.1016/j.heliyon.2019.e01993 PMID:31360779

Rojas, N., Carolina, G. A. A. P., Diego, F. L. B., & Carlos, A. T. R. (2021). Society 5.0: A Japanese 
concept for a superintelligent society. Sustainability, 13(12), 6567. doi:10.3390u13126567

Sailer, M., Hense, J. U., Mayr, S. K., & Mandl, H. (2017). How gamification motivates: An experimental 
study of the effects of specific game design elements on psychological need satisfaction. Computers in 
Human Behavior, 69, 371–380. doi:10.1016/j.chb.2016.12.033

Salah, O. H., & Alzaghal, Q. K. (2021). A Conceptual Model for Implementing Gamification in Educa-
tion and Its Impact on Academic Performance. In Innovation of Businesses, and Digitalization during 
Covid-19 Pandemic: Proceedings of The International Conference on Business and Technology (ICBT 
2021), (pp. 765-775). Cham: Springer International Publishing.

Siripipatthanakul, S., & Siripipattanakul, S. (2023). Gamification and Edutainment in 21st Century 
Learning. Multidisciplinary Approaches to Research, 2, 210-219.



336

Gamification for Industry 5.0 at the Core of Society 5.0
 

Szczepanska, T., Antosz, P., Berndt, J. O., Borit, M., Chattoe-Brown, E., Mehryar, S., Meyer, R., Onggo, 
S., & Verhagen, H. (2022). GAM on! Six ways to explore social complexity by combining games and 
agent-based models. International Journal of Social Research Methodology, 25(4), 541–555. doi:10.1
080/13645579.2022.2050119

Tlili, A., Huang, R., & Kinshuk, X. (2023). Metaverse for climbing the ladder toward ‘Industry 5.0’and 
‘Society 5.0’? Service Industries Journal, 43(3-4), 1–28. doi:10.1080/02642069.2023.2178644

Triantafyllou, S. A., & Georgiadis, C. K. (2022). Gamification Design Patterns for User Engagement. 
Informatics in Education, 21(4), 655–674. doi:10.15388/infedu.2022.27

Van der Heijden, B. I. J. M., Burgers, M. J., Kaan, A. M., Lamberts, B. F., & Koen Migchelbrink, R. C. 
P. M. (2020). Van den Ouweland, and T. Meijer. “Gamification in dutch businesses: An explorative case 
study. SAGE Open, 10(4), 2158244020972371. doi:10.1177/2158244020972371

Vijayan, V., Connolly, J. P., Condell, J., McKelvey, N., & Gardiner, P. (2021). Review of wear-
able devices and data collection considerations for connected health. Sensors (Basel), 21(16), 5589. 
doi:10.339021165589 PMID:34451032

Wang, W., Gan, H., Wang, X., Lu, H., & Huang, Y. (2022). Initiatives and challenges in using gami-
fication in transportation: A systematic mapping. European Transport Research Review, 14(1), 1–19. 
doi:10.118612544-022-00567-w

Wang, Y., Song, W., Tao, W., Liotta, A., Yang, D., Li, X., Gao, S., Sun, Y., Ge, W., Zhang, W., & Zhang, 
W. (2022). A systematic review on affective computing: Emotion models, databases, and recent advances. 
Information Fusion, 83-84, 19–52. doi:10.1016/j.inffus.2022.03.009

Xu, L., Shi, H., Shen, M., Ni, Y., Zhang, X., Pang, Y., Yu, T., Lian, X., Yu, T., Yang, X., & Li, F. (2022). 
The effects of mHealth-based gamification interventions on participation in physical activity: Systematic 
review. JMIR mHealth and uHealth, 10(2), e27794. doi:10.2196/27794 PMID:35113034

Yang, J., Wen, J., Jiang, B., & Wang, H. (2020). Blockchain-based sharing and tamper-proof framework 
of big data networking. IEEE Network, 34(4), 62–67. doi:10.1109/MNET.011.1900374

Yuniartik, Y. (2023). Bitcoin Cryptocurrency Practices Sharia Maqashid Perspective. International 
Journal of Humanities, Social Sciences And Business, 2(1), 1–10.


