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ABSTRACT 
 

Energy shortages, high energy prices, and environmental problems associated with the rising energy 

consumption are global concerns. Particularly, buildings are among the major contributors to the total energy 

consumption. The energy consumption of a building largely depends on how its users utilise the energy. 

Energy-saving campaigns, a common initiative aimed at fostering behavioural change among users, are less 

effective due to a lack of motivation. Therefore, this paper studies a behavioural change intervention – 

Gamification, to encourage energy conservation behaviour among building energy users. In this paper, a 

review of various empirical studies is conducted to study the application of gamification in promoting 

behavioural change in different contexts and propose a variety of game design elements that could be adopted 

for fostering energy conservation behaviour among building energy users. Data collection is conducted on 

Web of Science and SCOPUS, and the final set of 32 eligible papers for this review is determined by applying 

several layers of eligibility criteria assessments. The overall findings indicate that gamification has substantial 

potential when applied in the context of energy conservation and identify 20 game design elements for 

consideration in further implementations. This paper offers new insights for stakeholders on the application of 

gamification in fostering energy conservation behaviour, serving as a guideline for future researchers on the 

available game design elements that can encourage energy conservation behaviour among building energy 

users.   
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INTRODUCTION 
 

The increasing trend of world energy consumption has become a global concern due to the numerous energy 

issues and environmental impacts it has brought (Kong et al., 2017; Singh and Bajpai, 2010; Kofi Adom et al., 

2012; San et al., 2012). In most countries, buildings are responsible for at least 40% of energy consumption, 

underscoring the need for building energy efficiency regulations to promote energy conservation and reduce 

global carbon emissions (Hartungi and Jiang, 2012). Managing energy consumption in buildings effectively 

and efficiently is crucial for conserving energy, sustaining the availability of energy resources, and reducing 

environmental impacts and financial costs (McKay and Khare, 2004). 

 

Two types of strategies can be used to reduce energy use: technology-based strategies and behaviour-based 

strategies (Gandhi and Brager, 2016). While energy-efficient tools (e.g., LED lighting, energy-efficient 

electrical appliances) installed through technology-based strategies are familiar to most people, behaviour-

based strategies that promote and foster behavioural change among energy users are also essential in tackling 

rising energy consumption (Pasini et al., 2017). Behavioural change is necessary because technical efficiency 

gains from the installation of technology tools tend to be overtaken by consumption growth. Building users’ 

energy consumption behaviour largely determines a building's energy usage, and those who do not change 

their behaviour during the building’s operation will continue to waste energy in the same way (Tang et al., 
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2019; Li et al., 2019; Li et al., 2017; Lopes et al., 2012; Kok et al., 2011; Abrahamse et al., 2005). Ouyang et 

al. (2009) demonstrated that 10% of building energy use could be reduced by improving building users’ 

behaviour. Thus, developing effective behaviour-based strategies to foster energy conservation behaviour 

among building users is essential for reducing overall energy consumption (Xu et al., 2021). 

 

Although awareness campaigns are a common initiative to foster energy conservation behaviour among 

building users, most campaigns are information-intensive and unsuccessful in inducing behavioural change 

(McKenzie-Mohr, 2000). The focus is often on providing mass information to users and assuming that 

enhancing users' knowledge and awareness will lead to behavioural change, but environmental awareness does 

not necessarily translate into environmental behaviour (Fu et al., 2020; Li et al., 2019). The gap between 

awareness and behaviour should not be overlooked, and further behavioural intervention may be needed to 

motivate energy users to take action. 

 

In recent years, gamification has emerged as a behavioural intervention tool to facilitate behavioural change 

among people, using game elements to induce behavioural change in real-life contexts. Its adoption has been 

recommended for environmental applications (Simoes et al., 2013), and game-based approaches have great 

potential in inducing behavioural change for environmental good (Ro et al., 2017). Moreover, gamification has 

been found to foster energy conservation behaviour among users (Morganti et al., 2017). However, there is 

limited literature on how to adopt gamification to foster energy conservation behaviour. Thus, this paper aims 

to study the application of gamification in fostering behavioural change in various contexts and propose how it 

can be adopted to foster energy conservation behaviour among building energy users. 

 

Gamification – An approach to foster behavioural change 

 

The changes in society’s lifestyle have made the video game industry grow rapidly and become mainstream 

entertainment among the younger generations. Along with the increasing popularity of video games, a 

movement emerged to defend the extension and application of elements normally presented in video games to 

the real world and in areas very far from video games and entertainment (Simoes et al., 2013). This movement 

has led to the emergence of a new concept called gamification.   

 

The term "gamification" was first introduced in the early 2000s, with its first documented use in 2008. 

However, it did not receive significant attention until several industry players and conferences popularised it in 

the second half of 2010 (Groh, 2012; Deterding et al., 2011). Several definitions (Deterding et al., 2011; 

Zichermann, 2011; Schacht and Schacht, 2012; Sheth et al., 2012; Visch et al., 2013) of gamification have 

been proposed by researchers, and notably, the core idea proposed by researchers in defining gamification is 

the concept of applying or using game design elements in non-game contexts, rather than create a real game, to 

create an enjoyable environment to increase user experience and thus user engagement. Notably, the most 

common, useful definition adopted by most of the gamification practitioners is that of Deterding et al. (2011): 

“the use of game design elements in non-game contexts”. 

 

A common phenomenon observed in gaming environments is that people are motivated by specific game 

design elements, including different levels of challenges, rewards to collect, and friendly competition. 

Gamification is therefore intended to simulate a game-like environment in a non-game platform using game 

design elements, to motivate people’s engagement (Johnson et al., 2017). Gamification is an application of 

game-like principles, without necessarily building a ‘complete’ game (Betts et al., 2013). It is a concept that 

focuses on adopting the motivation elements from the game context in a non-game real-life context to motivate 

people's engagement in a desired behaviour.  

 

Gamification has gained popularity in recent years due to its potential to motivate and engage users in various 

activities, including those that may be traditionally perceived as mundane or uninteresting. Its application has 

been explored in different fields, such as education, healthcare, marketing, and sustainability. Gamification has 

been shown to increase user engagement, promote positive behaviours, and enhance learning outcomes 

(Hamari et al., 2014). 
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One of the key benefits of gamification is its ability to leverage the motivational and emotional aspects of 

games. Games often provide users with a sense of accomplishment, satisfaction, and enjoyment through 

rewards, feedback, and social interaction. By applying game design elements in non-game contexts, 

gamification aims to create a similar experience that can motivate users to engage in certain activities or 

behaviours (Landers et al., 2019). This engagement can be particularly useful in promoting sustainability and 

environmental conservation, where users may not have a strong intrinsic motivation to act sustainably. 

 

In addition, gamification provides a platform for experimentation and learning. Games often allow users to try 

different approaches, learn from their mistakes, and receive immediate feedback on their progress. 

Gamification can provide a safe and engaging environment for users to experiment with sustainable behaviours 

and learn about the impact of their actions on the environment (Hsu et al., 2019). 

 

According to Pasini et al. (2017), energy users could be motivated and encouraged towards energy 

conservation through a gaming environment. Gamification, a concept that utilises motivation elements from 

games, could then be used to enable users to engage in energy conservation activities. Gamification may foster 

energy conservation behaviour among users in a fun game-like environment and is thus worth exploring. A 

deeper understanding of the variety of game design elements and their characteristics is vital to determine how 

they can be adopted to foster behavioural change among energy users.  

 

Therefore, this paper reviews the application of gamification in fostering behavioural change from different 

contexts and proposes a variety of game design elements that could be adopted for promoting energy 

conservation behaviour among building energy users. The research goals have been formalised into the 

following research questions: 

1. How are the applications of gamification in fostering behavioural change across different contexts? 

2. What are the game design elements that could be adopted for fostering energy conservation behaviour 

among building energy users? 

By answering these research questions, the study aims to provide insights into how gamification can be used to 

foster behavioural change in non-game contexts across different contexts and how it could be applied in the 

context of energy conservation. 

 

METHOD 
 

The literature search for this review was conducted through the two most acknowledged databases: Web of 

Science and SCOPUS (Silva et al., 2019). The search string used was *gamification* AND *behaviour* AND 

*change* OR *game* AND *design* AND *element* AND *behaviour* AND *change*. Additional studies 

were identified by conducting a manual search of the reference lists of the relevant studies identified from the 

database search.  

 

Inclusion and exclusion criteria 

 

The duplicates were removed from the list. The inclusion and exclusion criteria were set to identify the 

relevant studies for the review.  

 

The papers that fulfilled the following inclusion criteria (ICs) were included: 

 IC1. Full papers (Including full conference papers) 

 

 IC2. Written in the English language 

 

 IC3. Explicitly stated and described gamification as the research subject and design strategy, in any 

context, for the purpose of behavioural fostering 
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 IC4. Clearly stated and described gamification elements (also known as game design elements) 

 

 IC5. Empirical research 

Criterion 1 was to ensure that the full length of the original studies was reviewed. Criterion 2 was to ensure 

that the author fully understood the contents of the papers and collected the correct information. Criterion 3 

was to ensure that the papers focused on gamification as their research interest. Considering the limited 

gamification studies on the energy conservation context, and to understand the application of gamification 

from various perspectives as a whole. Criterion 4 was to ensure that the papers reported on gamification and 

not serious games, which were sometimes mislabelled as gamification. Criterion 5 was to ensure that empirical 

data supported the credibility of the research. 

 

The papers that fulfilled at least one of the following exclusion criteria (ECs) were excluded: 

 EC1. Written in a language other than English 

 

 EC2. Short papers (1 – 4 pages, e.g., extended abstract or research in progress) 

 

 EC3. Mentioned gamification, but not as part of the research being conducted 

 

 EC4. Presented based on a prototype, framework, proposal, or concept 

 

 EC5. No empirical data 

Data analysis 

 

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guideline (Moher et al., 

2009) was utilized in this study as the main structure for gathering data and documenting the review procedure. 

The review process encompassed multiple stages, including article identification, screening for duplicates, 

evaluating eligibility, and selecting articles for inclusion or exclusion. The raw data (downloaded papers) were 

subjected to a few layers of eligibility assessments to determine the final set of eligible papers for the review in 

this paper. Content analysis was employed to achieve the outcomes of this study (Snyder, 2019).  

 

RESULTS 

 

The flow chart of the review process for this paper is presented in Figure 1. The review started with a literature 

search on the electronic databases by applying EC1 and yielded 838 articles. Twenty-one articles were 

excluded because of EC1. The title and author screening removed 224 duplicate articles in the Web of Science 

and SCOPUS databases. The 593 nonduplicated articles were then subjected to title and keyword screening by 

applying the ICs and ECs. After applying EC3 and EC4, 382 articles were excluded. The remaining 211 papers 

were screened based on their abstract and content, and because of EC2, EC3, and EC4, 138 articles were 

excluded. A total of 73 articles were assessed in more detail by reviewing their full text, resulting in the 

exclusion of another 42 articles because of EC3, EC4, and EC5. Throughout the reviewing process, reference 

tracking was conducted to identify additional potential papers. One more article that fulfilled the ICs was 

included from reference tracking. The final number of articles in this review was 32. Table 1 presents the 

empirical studies included in this review.  
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Figure 1 PRISMA framework for reviewing process 

Duplicates screening 

(N = 817 -> 593) 

Title and keywords 

assessment 

(N = 593 -> 211) 

Abstract assessment 

(N = 211 -> 73) 

Language screening   

(N = 838 -> 817) 

Literature search through 

electronic databases 

N = 838 

Full text assessment for 

eligibility 

(N = 73 -> 31) 

Final set of articles for 

review 

(N = 32) 

Excluded: 21 

Reason: Application of EC1  

Excluded: 224 

Reason: Duplicates 

Excluded: 382 

Reason: Application of EC3 

and EC4 

Excluded: 138 

Reason: Application of EC2–

EC4 

Excluded: 42 

Reason: Application of EC3–

EC5 

Included: 1 (Reference 

tracking) 

Reason: Application of IC1–

IC5  
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Table 1 Empirical studies included in this review 

 

Author Area Objective Game Design 

Element 

Data 

Collection 

Result 

Iria et al., 

2020 

Energy 

conservati

on 

To foster the 

adoption of 

energy-

efficient 

behaviours 

in office 

buildings 

through a 

mobile 

gamification 

platform 

 

 Dashboard  

 Leaderboard 

Experiment

al setting + 

Monitoring 

Results 

suggest 

electricity 

savings of 

20% 

Huang et 

al., 2019 

Littering To reduce 

the cigarette 

butt littering 

behaviour in 

a campus 

environment 

 Target setting 

 Audio 

feedback 

Experiment

al setting + 

Observatio

n 

Results 

show a 

reduction in 

cigarette 

butt littering 

among the 

observed 

students, 

especially 

male 

students 

 

Ismail et 

al., 2019 

Education To improve 

the 

academic 

performance 

of diploma-

level 

students 

 Points Experiment

al setting + 

Observatio

n 

Results 

suggest that 

gamificatio

n has the 

potential to 

significantly 

improve 

students’ 

academic 

performanc

e 

 

Patel et 

al., 2019 

Healthy 

lifestyle 

To increase 

physical 

activity 

among 

overweight 

and obese 

adults 

 Support 

 Collaboration 

 Competition 

Experiment

al setting + 

Monitoring 

Results 

show that 

all three 

gamificatio

n 

intervention

s 

significantly 

increased 

participants’ 

physical 
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activity, and 

competition 

was found 

to be most 

effective 

 

Luo et al., 

2019 

Energy 

conservati

on 

 

To increase 

energy 

awareness 

and support 

energy 

conservation 

in 

workplaces 

 Cooperative Experiment

al setting + 

Survey 

Results 

show that, 

in general, 

gamificatio

n could help 

increase 

energy 

awareness 

and support 

short-term 

behavioural 

change 

Ferron et 

al., 2019 

Sustainabl

e mobility 

To promote 

a positive 

behavioural 

change in 

mobility 

habits 

 Points 

 Badges 

 Prizes 

 Challenges 

 Leaderboards 

 

Experiment

al setting + 

Survey 

Results 

show a 

behavioural 

change 

towards 

more 

sustainable 

mobility 

patterns in 

general 

Wemyss 

et al., 

2019 

Energy 

conservati

on 

To reduce 

household 

electricity 

consumption 

 Challenges 

 Points 

 Feedback 

Experiment

al setting + 

Monitoring 

+ Survey 

Results 

show that 

the 

intervention 

achieved 

positive, 

encouraging 

short-term 

results 

 

 

Berger, 

2019 

Eco-

friendly 

food 

choice 

To examine 

the 

effectivenes

s of social 

norm 

information 

in increasing 

eco-friendly 

food choices 

 Social norm-

based 

feedback 

Experiment

al setting + 

Survey 

Results 

show that 

social 

norm-based 

feedback is 

effective in 

encouraging 

individuals 

to make an 

eco-friendly 

food-

purchasing 

http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume IX Issue VIII August 2025 

Page 1056 
www.rsisinternational.org 

 
 

 

 

 

decision 

 

Lowenste

yn et al., 

2019 

Workplace 

wellness  

To evaluate 

a gamified 

workplace 

wellness 

programme 

 Goal setting 

 Leaderboards 

 Badges 

 Challenges 

 Social 

influence 

Experiment

al setting + 

Observatio

n 

Results 

show that 

gamificatio

n has the 

potential to 

support 

long-term 

participatio

n and 

behavioural 

change in a 

workplace 

wellness 

programme 

 

Wemyss 

et al., 

2018 

Energy 

conservati

on 

To test the 

effectivenes

s of a 

competitive, 

collaborativ

e approach 

to engaging 

individuals 

to change 

household 

electricity-

use habits 

 

 Competitive 

 Collaborative 

Experiment

al setting + 

Monitoring 

+ Survey 

Results 

show that 

both 

competitive 

and 

collaborativ

e 

intervention

s contribute 

to 

electricity 

savings 

Meder et 

al., 2018 

E-

commerce 

To analyse 

the impact 

of 

gamification 

in the e-

commerce 

domain and 

compare the 

effectivenes

s of tangible 

versus 

intangible 

rewards 

 

 Voucher 

 Points 

 Badges 

 Levels 

 Feedback  

Experiment

al setting + 

Monitoring 

Results 

show that 

both 

tangible and 

intangible 

rewards 

increased 

user 

engagement

, with 

tangible 

rewards 

driving 

more user 

engagement 

Haruna et 

al., 2018 

Education To improve 

the sexual 

health 

education of 

adolescent 

 Badges 

 Leaderboard 

 Points 

Experiment

al setting + 

Survey 

Results 

show that 

gamificatio

n teaching 

methods 

could 
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students effectively 

deliver and 

improve the 

sexual 

health 

knowledge 

of 

secondary 

school 

adolescents 

 

Ro et al., 

2017 

Energy 

conservati

on 

To reduce 

household 

energy 

consumption 

 Points 

 Leaderboard 

Experiment

al setting + 

Observatio

n 

Results 

show 

behavioural 

change in 

the 

participants 

who 

consume 

the highest 

amount of 

energy 

before the 

intervention 

 

Kelders et 

al., 2018 

Healthcare To explore 

the direct 

impact of 

gamification 

on 

behavioural, 

cognitive, 

and affective 

engagement 

in the 

context of a 

web-based 

mental 

health 

intervention 

 Visualised 

map 

 Progress Bar 

 Avatar 

 Badges 

Experiment

al setting + 

Survey 

Results 

suggest that 

gamificatio

n can have a 

positive 

impact on 

cognitive 

engagement

, but did not 

seem to 

increase 

behavioural 

and 

affective 

engagement 

as such 

Patel et 

al., 2017 

Healthy 

lifestyle 

To increase 

families’ 

physical 

activity 

 Goal 

 Feedback 

 Points 

 Levels 

 

Experiment

al setting + 

Observatio

n 

Results 

show 

increments 

in physical 

activity 

among 

families in 

the 

community 

 

http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume IX Issue VIII August 2025 

Page 1058 
www.rsisinternational.org 

 
 

 

 

 

Ryan et 

al., 2017 

Healthy 

lifestyle  

To examine 

user 

engagement, 

compliance, 

and 

retention by 

applying a 

gamified 

physical 

activity 

intervention 

 Goal 

 Virtual medal 

 Discussion 

board 

 Tally board 

 Weekly email 

feedback 

Experiment

al setting + 

Observatio

n 

Results 

show 

gamificatio

n may 

enhance 

engagement 

among 

males, 

traditionally 

recognised 

as a difficult 

demographi

c group to 

engage 

 

Mitchell 

et al., 

2017 

Healthy 

lifestyle 

To 

investigate 

the effect of 

gamification 

on 

consumers’ 

motivation 

and 

behaviour to 

engage in 

physical 

activity 

 Levels 

 Choice 

 Feedback 

Experiment

al setting + 

Survey 

Results 

show that 

gamificatio

n can 

facilitate 

both an 

initial 

behavioural 

change and 

the 

maintenanc

e of the 

behavioural 

change 

 

McKeown 

et al., 

2016 

Healthcare To engage 

clinicians in 

the adoption 

of sepsis 

identificatio

n and 

management 

 Points 

 Badges 

 Leaderboards 

 Quests 

 Social 

networking 

 

Experiment

al setting + 

Observatio

n 

Results 

show a 

significant 

reduction in 

severe 

sepsis 

mortality 

and 

improveme

nt in the 

process of 

care 

 

Millonig 

et al., 

2016 

Cycling To promote 

cycling 

activity for 

fostering 

sustainable 

and healthy 

modes of 

transport in 

 Competition 

 Cooperation 

Experiment

al setting + 

Survey 

Results 

show that 

competition 

served as an 

initial 

trigger for 

signing up 

for the 
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urban areas activity and 

that 

collaboratio

n within 

teams was 

the main 

driver for 

continued 

participatio

n 

 

Lessel et 

al., 2015 

Waste 

separation 

To improve 

individuals’ 

recycling 

capabilities 

 Points 

 Score list 

 Feedback 

Online 

questionnai

re that 

mimics 

waste 

classificati

on process 

Results show 

improvement 

in 

individuals’ 

waste 

separation 

Attali and 

Arieli-

Attali, 

2015 

Education To examine 

the effect of 

the 

gamification 

element of 

points in a 

mathematics 

assessment 

in terms of 

accuracy 

and speed of 

response 

 

 Point 

 Immediate 

feedback 

Experiment

al setting + 

Monitoring 

No effect 

was found 

on the 

accuracy of 

response 

among 

participants, 

but the 

speed of 

response 

was found 

to increase 

Landers 

and 

Landers, 

2014 

Education To improve 

students’ 

course 

performance 

 Leaderboard Experiment

al setting + 

Monitoring 

Results 

show 

improveme

nt in course 

performanc

e among 

students 

 

Zuckerma

n and Gal-

Oz, 2014 

Healthy 

lifestyle 

To promote 

routine 

walking 

 Points 

 Leaderboard 

Experiment

al setting + 

Survey 

Results 

show 

effectivenes

s in 

promoting 

physical 

activity: 

walking 

 

De-

Marcos et 

Education To test and 

compare the 
 Level  Experiment

al setting + 

Both 

approaches 

http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume IX Issue VIII August 2025 

Page 1060 
www.rsisinternational.org 

 
 

 

 

 

al., 2014 effect of 

social 

networking 

and 

gamification 

in an 

undergradua

te course 

 

 Badge  

 Leaderboard  

 Discussion 

forum  

Monitoring presented 

better 

performanc

es than a 

traditional 

e-learning 

approach in 

academic 

achievemen

t for 

practical 

assignments

, but 

traditional 

e-learning 

was better 

in 

knowledge 

acquisition 

 

Betts et 

al., 2013 

Education To improve 

participation 

in online 

learning 

among 

students 

 Points 

 Levels 

Experiment

al + 

Monitoring 

Results 

suggest that 

gamificatio

n can 

improve the 

learning 

experience 

and the 

resulting 

performanc

e for groups 

of students 

 

 

 

O’Donova

n et al., 

2013 

Education To improve 

lecture 

attendance, 

content 

understandin

g, problem-

solving 

skills, and 

general 

engagement 

 Storyline  

 Goals 

 Points 

(rewards) 

 Badges 

(rewards) 

 Progress bars 

 Leaderboard 

 

Experiment

al setting + 

Monitoring 

+ Survey 

Gamificatio

n 

techniques  

significantly 

improved 

students’ 

understandi

ng and 

engagement 

Hamari, 

2013 

Enterprise 

service 

To study the 

effects of 

gamification 

on user 

 Badges 

 

Experiment

al + 

Observatio

Users who 

actively 

monitored 

their badges 
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retention 

(user 

activity) 

within a 

service 

 

n and those of 

others 

showed 

increased 

user activity 

Herzig et 

al., 2012 

Enterprise 

service  

To evaluate 

an ERP 

(enterprise 

resource 

planning) 

gamification 

prototype 

 

 Virtual reality 

 Challenges 

 Levels 

 Star  

 Cash 

 

Experiment

al setting + 

Survey 

Gamificatio

n 

objectively 

yielded 

improveme

nts in 

software 

enjoyment, 

flow 

experience, 

or perceived 

ease of use 

Thom et 

al., 2012 

Enterprise 

service 

To examine 

patterns of 

user activity 

in an 

enterprise 

social 

network 

service after 

the removal 

of a 

gamification 

system 

 

 Point 

 Badges 

 Leaderboard 

Experiment

al setting + 

Monitoring 

The 

removal of 

the 

gamificatio

n system 

reduced 

overall 

participatio

n 

Fitz-

Walter et 

al., 2011 

University 

orientation 

To test and 

explore new 

students’ 

experience 

on a mobile 

application 

with game 

design 

elements  

 Goals 

 Immediate 

feedback 

Experiment

al setting + 

Survey  

(Small 

samples) 

Game 

elements on 

the mobile 

application 

were 

generally 

well 

received by 

the students, 

and their 

functions 

were useful 

for 

university 

orientation 
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Witt et al., 

2011 

Online 

idea 

competitio

n 

To provide 

insights into 

the effect of 

gamification 

within an 

online idea 

competition 

 Points 

 Leaderboards 

Experiment

al setting + 

Survey 

Results 

indicated 

that 

gamificatio

n may be a 

solution to 

promote 

participatio

n in an 

online idea 

competition 

 

 

FINDINGS AND DISCUSSIONS 
 

The findings reveal that, among the 32 reviewed studies included, approximately 94% show a positive effect 

on the targeted outcome and approximately 6% show a partial effect. Figure 2 presents the statistics on the 

overall effectiveness of gamification. The studies are labelled as having a ‘partial effect’ because they provide 

insufficient support for the effectiveness of gamification but demonstrate positive impacts in certain areas. 

Two studies, Kelders et al. (2018) and Attali and Arieli-Attali (2015), do not fully support the effectiveness of 

gamification because it had a minor effect on achieving their targeted aims. Kelders et al. (2018) found that 

gamification has a positive impact on the cognitive engagement of the individuals towards the gamification 

intervention; however, no increment was observed for behavioural and affective engagement. In another study 

that evaluated the effect of gamification elements on students’ assessment performance in terms of accuracy 

and response speed, Attali and Arieli-Attali (2015) found an effect on response speed but not on accuracy.  

 

In general, most of the gamification studies demonstrate considerable evidence on its effectiveness in 

motivating and fostering behavioural change and engagement in different contexts. Gamification thus has 

shown great potential to be an effective application. The finding suggests that gamification may promote 

engagement and behavioural change, which is essential in the energy conservation context to foster 

behavioural change among energy users in support of environmental sustainability. This result is further 

supported by Iweka et al. (2019) and Morganti et al. (2017).  

 

 
 

Figure 2 Overall effectiveness of gamification application 
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Besides, this research also explored the applications of gamification in fostering behavioural change across 

different contexts, and the findings are presented in a Sankey diagram as Diagram 1. The findings of this study 

show that the application of gamification in the energy conservation context is an emerging interest among 

researchers and is not rare. Diagram 1 presents the distribution of gamification studies in different fields. 16% 

of the reviewed studies are in the energy conservation context, which is the third-most applied gamification 

concept among the different fields. The fields that most apply gamification are education (22%) and healthy 

lifestyle (19%). This finding further confirms the insights of Simoes et al. (2013), who extended the 

potentiality of gamification to areas such as health, environment, and education.  

 

 
 

Diagram 1 The applications of gamification in fostering behavioural change across different contexts and its 

elements 

 

Nonetheless, the gamification studies in the energy conservation context apply a digital setting, namely, a 

mobile-app or computer-app platform (Iria et al., 2020; Wemyss et al., 2019; Luo et al., 2019; Wemyss et al., 

2018; Ro et al., 2017). For instance, in Iria et al. (2020), a gamification mobile platform was used to promote 

energy efficiency by presenting a dashboard for disseminating energy information and a leaderboard for 

promoting peer comparison and competition among office building users. Wemyss et al. (2019) applied game 

design elements to a Social Power App to promote energy saving among households where the household 

electricity consumption was fed back to the household through an app and the energy-saving challenges were 

displayed on the app. The software EnerSpace was also developed and integrated with cooperative game 

design elements to motivate office workers’ energy saving (Luo et al., 2019).  

 

Undoubtedly, promoting energy conservation through digital settings is beneficial and easy to manage; 

however, it may be unsuitable for small-scale organisations or communities with limited budgets for energy-

conservation interventions. The designation and development of a software-app can be costly, not to mention 

the ongoing maintenance costs for the app. In such circumstances, gamification could go further with the 

creativity of the researchers to integrate gamification into existing real-life settings, without the assistance of a 

digital tool. For instance, instead of creating a new digital app as a platform to display a leaderboard to 

motivate users to act in a competitive environment, the researcher could use the existing webpage or publicly 

accessible notice board to display the leaderboard. Gamification in the energy conservation context is thus a 

topic worthy of further research by expanding and exploring its potential beyond software-apps for bridging 

the knowledge gap. 

 

The initial findings of the content analysis find 38 named game design elements in the 32 eligible papers; 

however, researchers find that many of them have the same function and definition but a different name, for 

instance, “collaboration (Patel et al., 2019), collaborative (Wemyss et al., 2018), cooperation (Millonig et al., 

2016) and cooperative (Luo et al., 2019)”; “competition (Shameli et al., 2017), and competitive (Wemyss et al., 

2018)”; and “target setting (Huang et al., 2019), goal setting (Lowensteyn et al., 2019), and goal (Patel et al., 

2017; Ryan et al., 2017)”. Researchers have further reviewed the definitions and characteristics of the 

identified game design elements in the literature and grouped the similar game design elements under a name 
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that is more commonly known. The grouping further categorises the game design elements into 20 game 

design elements that can be considered for motivating energy conservation behaviour: points, leaderboard, 

badges, feedback, goal setting, challenges, level, collaboration, competition, rewards, progress bar, discussion 

platform, dashboard, social influence, support, social networking, storyline, choice, virtual reality, and avatar. 

The identified game design elements are analysed in terms of their frequency of adoption in gamification 

studies. Figure 4 presents the frequency of the application of the identified game design elements.  

 

Based on the findings, points, leaderboard, badges, feedback, goal setting, and level are the six most 

commonly applied game design elements in promoting practice engagement and behavioural change. Points 

are usually rewarded to individuals upon completion of a goal and can be accumulated (Ismail et al., 2019; 

Ferron et al., 2019; Haruna et al., 2018; etc.). Leaderboards are used to track and display users’ performance 

and achievement (Iria et al., 2020; Ro et al., 2017; McKeown et al., 2016; etc.). Badges indicate users’ 

achievement and may be awarded based on accumulated points (Kelders et al., 2018; De-Marcos et al., 2014; 

Hamari, 2013; etc.). Feedback is provided to users to inform them how much they have progressed and what 

they have performed (Wemyss et al., 2019; Patel et al., 2017; Mitchell et al., 2017; etc.). Goal setting refers to 

the goals set or provided to individuals for them to achieve (Lowensteyn et al., 2019; Patel et al., 2017; Ryan et 

al., 2017, etc.). Level indicates the difficulties of the goal, and individuals can climb through different levels of 

goals (Mitchell et al., 2017; De-Marcos et al., 2014; Betts et al., 2013; etc.). 

 

Notably, points, badges, and rewards exhibit a similar nature in the operation of gamification applications, 

where they are typically awarded to users upon completing a task, goal, or challenge. Nonetheless, they can be 

categorised into two types: intangible and tangible rewards. Points and badges function as intangible rewards, 

whereas the rewards identified in this paper refer to tangible rewards, for example, cash, vouchers, and prizes. 

Both tangible and intangible rewards are found to be able to increase individuals’ engagement in the targeted 

thing (Meder et al., 2018). However, careful consideration should always be taken when applying tangible 

rewards, because they may become an extrinsic motivator for the individuals to act such that it reduces 

individuals’ motivation to continue to engage if such a reward is removed. Particularly, tangible rewards 

always require monetary support, and such support is usually difficult to maintain in the long term. The 

removal of such a reward may result in withdrawal among the targeted individuals before the behavioural 

change occurs.    

By contrast, virtual reality and avatar are virtual elements created with software and may be less suitable to 

adopt without the assistance of a digital tool. Virtual reality and avatar are the elements that are rarely 

transformed into a physical, real-life setting. A closer examination of the natures and characteristics of these 

virtual elements demonstrates that they are indeed the elements that are created by software to present an ideal 

condition and aim to disseminate information and guide individuals on some actions (Kelders et al., 2018; 

Herzig et al., 2012). If an organization is equipped with sufficient financial resources, the researcher may 

consider the game design elements of virtual reality and avatar for disseminating energy information and 

guiding energy users in energy conservation. However, if the plan is otherwise, these elements should be 

excluded from consideration due to the digital support necessary.  

 

Excluding virtual reality and avatar, 18 game design elements can be considered for fostering energy 

conservation behaviour among building energy users in a real-life setting. The suggested game design 

elements in this review could be implemented to motivate energy conservation behaviour among building 

energy users through physical game playing. The fundamental settings of every game design element are 

described in the following section.  

 

Game Design Elements 

 

Points – Points can be an effective way to encourage energy conservation behavioural change among building 

users. It typically involves assigning points to building users who take actions that reduce energy consumption, 

such as turning off lights when leaving a room or adjusting the thermostat to save energy. The management 

may provide points to participants upon completion of the energy-saving goal 
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Leaderboard – A leaderboard can be set up to track and display the energy consumption of different floors or 

sections of the building. The leaderboard can then display the rankings of the floors or sections that are using 

the least amount of energy, encouraging healthy competition and collaboration among building occupants. The 

management could display a leaderboard on a publicly accessible platform, such as a notice board or an 

official website, to display the achievements of the building users 

 

Badges – The badges can be provided to building users when they accumulate a targeted number of points or 

achieve specific goals or milestones related to energy conservation, such as reducing their energy use by a 

certain percentage. The badges can be displayed on the building users' designated space or workstations, 

showcasing their achievements and serving as a reminder of the importance of energy conservation. 

 

Feedback – Feedback can be delivered in various ways, such as through email, mobile apps, or digital displays. 

Feedback can include information on energy usage, energy-saving tips, and progress towards energy reduction 

goals. By providing occupants with real-time information about their energy consumption and the impact of 

their energy-saving behaviours, feedback can increase awareness and motivation to reduce energy use.  

 

Goal setting – Goals can be set for individual occupants, teams, or entire buildings, depending on the scale of 

the initiative. For example, an individual occupant might set a goal to turn off all lights and unplug electronics 

when leaving the office, while a team might set a goal to reduce the overall energy consumption of their floor 

by 10% over the course of a month. 

Challenges – Challenges can be given to the participants, with an increase in the difficulties in achieving the 

energy-saving goals. Set a goal for the building to reduce its energy consumption by a certain percentage over 

a specified period. Different energy-saving goals can be given to the building users, such as a reduction of 

energy use by 5%, 10%, 15%, etc. 

 

Level – Set different levels of achievements for building users to unlock; this may coincide with challenges. 

Set incremental goals for reducing energy consumption in the building over time. For example, the first level 

could be to reduce energy consumption by 5%, the second level by 10%, and so on. 

 

Collaboration – Allow group activities where collaboration in achieving energy-saving goals can be conducted. 

Collaborative initiatives can provide opportunities for building occupants to learn from each other, work 

together towards common goals, and share in the rewards of energy conservation. Encourage building 

occupants to share energy-saving tips and strategies with each other through a peer-to-peer sharing platform. 

This platform can be an online platform or a physical bulletin board where occupants can share their ideas and 

experiences. 

 

Competition – Create a competitive environment through competition activities between individuals or groups. 

Organize energy reduction competitions between different departments or floors of the building. These 

competitions can include challenges to see who can reduce energy consumption the most or who can achieve 

the highest level of energy savings. 

 

Rewards – Provide tangible rewards (e.g., cash, vouchers, prizes) to participants for completing the tasks. By 

offering rewards to building occupants who demonstrate energy conservation behaviour, it can create a sense 

of motivation and recognition. 

 

Progress bar – Create a progress bar to indicate the overall progress of building users in achieving the ultimate 

energy-saving goal. A progress bar with poor, good, and excellent indicators can be displayed on the official 

website to indicate the performance progress of building users in doing energy conservation. 

 

Discussion platform – Create a discussion platform to encourage participants to discuss energy-saving and 

problem-solving strategies.  Building occupants can use the discussion platform to share tips and best practices 

for reducing energy consumption. This discussion platform can create a sense of community and shared 

responsibility for energy conservation. 
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Dashboard – Create a corner on a notice board or a publicly accessible platform to serve as a dashboard, 

displaying energy-related information and knowledge to participants. Setting up an information corner in a 

publicly accessible area within buildings can help inform building users about the latest energy-related 

information or energy conservation tips. 

 

Social influence – Appoint ambassadors or influencers to lead the participants in energy saving by example. In 

the building, the management may appoint a few ambassadors among the building users to plan energy 

conservation strategies and lead their team in implementing these strategies. Those ambassadors will serve as 

role models, positively influencing other users to conserve energy.  

 

Support – Develop a support team to monitor user progress and performance, and provide support to 

participants as needed, encouraging them to save energy. By providing necessary support to building users, 

they may feel more empowered to adopt energy-saving behaviours and motivated to reduce their energy usage. 

 

Social networking – Building an online community where building users can share tips, experiences, and 

success stories related to energy conservation can create a sense of social support and motivation for energy-

saving behaviours. Creating a social networking platform, similar to a WhatsApp or Facebook group, can help 

gather all users on the same platform and keep them connected. 

 

Storyline – Design and create a series of sequenced tasks to lead the participants in achieving a targeted goal. It 

is believed that in a building, there might be users who are not aware of energy usage information and are not 

actively practicing energy conservation. In such circumstances, instead of setting a big energy-saving goal for 

them to achieve, they could be led by energy conservation ambassadors to practice energy conservation by 

telling them which task to start with and what task to do next. 

 

Choice - Offer participants more options for energy conservation, rather than limiting them to specific actions. 

By offering building users a choice in how they want to conserve energy, they can feel more empowered and 

invested in their efforts. For example, offering different energy-saving options such as turning off lights when 

leaving a room, setting thermostats to a certain temperature, and using energy-efficient appliances can give 

building users a sense of control over their energy usage. 

 

Last but not least, it is worth noting that the setting of game design elements is subjective and changeable 

based on the creativity of the implementer. The designation and presentation of each game design element 

depend on the implementer’s preferences and suitability for the targeted building’s energy users. Implementers 

may base their selection and design of game elements on their understanding and observations of the target 

group to motivate energy conservation behaviour among the building energy users. 

 

CONCLUSION AND RECOMMENDATION  
 

This study aims to review the application of gamification in fostering behavioural change among people from 

different contexts and propose a variety of game design elements that could be adopted for fostering energy 

conservation behaviour among building energy users. Overall, the findings indicate that the application of 

gamification in the physical setting for energy conservation is uncommon and therefore support exploration in 

this field. This review proposes a list of game design elements that can be considered for motivating energy 

conservation behaviour among building energy users, and the proposed game design elements in this paper are 

identified from empirical studies. There is no fixed design or presentation style for every game design element 

within a gamification application because it is always subject to the design and presentation preferences of the 

implementers, as long as the game design element serves its intended function within the application.  

 

This review offers stakeholders an insight into a promising new approach for fostering energy conservation 

behaviour among building energy users. Most existing energy–saving initiatives, such as energy-saving 

campaigns, are information-intensive and less motivating for energy users to adopt energy conservation 

practices. The behavioural change intervention of gamification may then help to motivate the action from 
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energy users. Adding game design elements to energy-saving activities can create an enjoyable environment 

for participants, thereby enhancing their engagement in energy conservation behaviour. 

 

This literature review has limitations. First, only two databases—Web of Science and SCOPUS—are used; 

thus, eligible papers from other databases might have been overlooked. Further, the findings of this review 

were limited by the search terms used, where behavioural change is the area of study interest and adopted as 

the key term for searching. Thus, further reviews should include additional databases for data collection and 

expand the search terms to other relevant terms such as ‘engagement’ and ‘motivation’.  

 

For future research, it may also be worthwhile to conduct an experimental study to examine the effects of 

setting the game design elements in fostering energy conservation behaviour among building energy users. 

Although gamification has the potential to make the behavioural fostering process more meaningful, it is 

possible that the design and setting of the game elements must be different for different target groups. Future 

researchers could build upon the list of game design elements suggested in this review to explore the design of 

game elements for different building energy users.   
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