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Abstract: Online commerce has been growing rapidly in an increasingly digital world, and gamifi-
cation, the practice of designing games in a context outside the industry itself, can be an effective
strategy to stimulate consumer engagement and conversion rate. This paper describes the design
process involved in introducing gamification into an online shop that is supported by two game
servers of the same kind, namely one in the United States of America (US) and another in Portugal
(PT). Through the various phases of the design thinking process, a gamified system was implemented
to meet the needs of various types of users frequently found in the shops. The gamification elements
used were intended to increase user engagement with the shops so that they would become more
aware of existing products and the introduction of new products, promoting purchase through
intangible challenges and rewards. The impacts on server revenues and user satisfaction (N = 138)
were evaluated one month after introducing the gamification techniques. The results show that
gamification has a positive effect on users, with a significant increase in consumer interaction in
both shops. However, from a business point of view, the results show only an increase in revenue
for the US shop, while the Portuguese shop shows no significant differences compared to previous
months. Of the two user groups analyzed, only those who frequent the US shop show receptivity
toward intangible rewards, with tangible rewards (discounts) being a greater motivating factor for
both groups.

Keywords: online commerce; gamification; design thinking

1. Introduction

Online commerce has been growing rapidly in an increasingly digital world, with
the total share of online sales reaching 18% in 2020 compared to 7.4% in 2015 [1]. This
growth results both from the adoption of online commerce by large, medium, and small
businesses, and from the impact of COVID-19, which encouraged the use of alternative
means of consumption, with the practice having continued even after the resumption of
traditional commerce [2]. Thus, the ease of access to various online stores and greater
consumer demand have generated the need for companies to stand out, seeking to turn
the use of their online stores into a memorable experience to gain trust and loyalty from
consumers [3].

Gamification describes the adoption of mechanics and design methods that make
games appealing, immersive, and interactive outside of the gaming industry [4,5]. Online
commerce is an example where these aspects can be applied to attract the public and
stimulate consumption, allowing a better shopping experience and consequently increasing
a company’s profits. On the other hand, diligent consumers also benefit from the possibility
of extra rewards. Gamification can, thus, be an effective strategy to motivate consumers
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and promote their involvement, thus increasing the conversion rate and boosting consumer
confidence in the company.

Grand Theft Auto V (GTA V) is a game first released in 2013, distributed, published,
and developed by Take-Two Interactive and its subsidiaries, Rockstar Games and Rockstar
North. An open-source modification of GTA V called FiveM [6] was made available in 2015
by the group Citizenfx (Cfx.re) [7]. This modification provides the possibility for players to
create their own modified servers, that is, through script development, create experiences
and possibilities not integral to the original game. For players who play on these modified
servers, this has no associated costs; however, there are development and maintenance
costs of the machine the server is hosted on that must be considered. Therefore, there is the
possibility for players who wish to do so to contribute monetarily to these costs by making
donations and buying products for use on the server itself. These products vary, ranging
from faster server entry if the server is at full capacity to access to custom clothing and cars,
which allows a player to customize his/her character and stand out from other players.
These transactions are handled by Tebex [8], a company founded in 2012 in the United
Kingdom (UK), which provides a monetization platform for modified servers of various
games. On this platform, it is possible to create an online store that displays products and
process payment for them. Therefore, the research questions of this study are the following:

• How effective is online store gamification for a game server business?
• How do users in different countries react to gamification of an online store?

This paper describes the design thinking approach taken to introduce gamification
elements in the online stores of two FiveM game servers, one based in the United States of
America (US) and the other in Portugal (PT).

2. Literature Review

Recent years have seen an evolution in the use of technology, and technology is now
increasingly used to encourage and support a variety of actions considered beneficial on
both a personal and social level [8]. Gamification has been the technological development
that has gained the most attention in both academic and business fields [9,10]. Some re-
searchers describe it as the fusion between utilitarian systems and hedonic systems [11,12].
Others define it as the idea of using electronic game design elements in non-game con-
texts to increase user motivation, interactivity, and retention in a given service [9]. This
concept was first mentioned in 1998 under the term captology (the study of computers
as persuasive technologies) by Fogg [13]. This author defined a persuasive technology
as that which is used with the intention of affecting the attitudes or behaviors of those
who use it. The growing relevance of this topic has led to more and more articles being
published on the effects of the use of such technologies on gratification and their effects
on consumers in various sectors (online commerce, education, health, data collection, and
internal organizational systems [8]).

The use of gamification implies the presence of game elements, namely points, leader-
boards, challenges, badges, levels, and rewards, among others, as listed in Table 1. These
representations are intended to provide users with a sense of progression and short-term
rewards, thereby keeping them engaged in the system [8,14].

Table 1. Game element terminology (Adapted from [15]).

Term Definition

Points A numerical unit that indicates progress.
Badges Visual icons that signify completed challenges.

Leaderboards Display of positions for comparison.
Progression Progression of a metric.

Status Textual tag indicating progression.
Levels Increasingly difficult environments.

Rewards Tangible and desirable items.
Roles Elements of roleplay.
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Each element has been studied individually to see how it affects users. Badges have
been the subject of further research, with advantages associated with the use of these
strategies, such as better academic results (education), friendly competition and compar-
isons (social networking), as well as increased interactivity of users (online commerce) [16].
On the other hand, the use of ranking tables presents a competitive component with the
possibility of causing negative effects on certain users who are not competitive by nature,
such as lack of interest and motivation [17]. To minimize these effects, guidelines have been
developed for better design of rating tables when applied to gamification [18,19].

What began as a simple adaptation of elements that make games appealing outside of
the game industry itself has now evolved into a broad area of investigation of the concepts
themselves. However, some elements can have both positive and negative effects on differ-
ent levels, depending on the user who is interacting with the system. This phenomenon
was studied by Hamari et al. [8], who mention that the experiences created by gamified
services are dependent on the system being gamified and users, namely their motivations,
behaviors, and preferences. To establish a connection between the various elements previ-
ously mentioned and different types of users, several models for categorizing users have
been defined. These models help the system being gamified achieve the best result by
involving the largest number of users.

To understand how various types of users interact with gamified systems, models
have been used and adapted based on player profiles that are built to categorize users by
grouping them based on common motivations. In 1996, Bartle [20] identified four types of
players (see Table 2) interacting with MUDs (multi-user dungeons) and role-playing games
(RPGs), and their motivations. This model has been widely studied and used as a basis for
developing user-focused gamified systems [21–24].

Table 2. The four types of players defined by Bartle and their description (adapted from [20]).

Type of Player Description

Achievers

These players seem to have the most interest in gamified concepts,
such as points and rewards, that give them a higher status than

other players. They place a higher value on completing challenges
and being rewarded with a badge that they can show off.

Killers
Highly competitive with other players, these players share

achievers’ interest in earning points and badges to demonstrate
their superiority.

Socializers
Unlike killers, socializers feel satisfied when they help and
collaborate with other players. What motivates them is the

social component.

Explorers
The presence of other players is not very relevant for explorers,

and their motivation is to discover new content and how the
system they are in works.

Based on this model, a questionnaire was developed that aims to categorize players,
and despite the limitations of the model itself, it has been used as a reference for creating
gamified games and systems [25–27]. Although this model is popular in the gamification
field, Bartle [28] mentions that when you really understand what is important for the
gamification design you are developing, more appropriate models can be inferred.

Developed and presented by Andrzej Marczewski in 2015 [29], this work describes
six user types that are created specifically to assist in the creation of gamified systems (see
Table 3).

To understand how the player types in the aforementioned model interact with the
different gamification elements that exist, Tondello et al. [30] conducted a questionnaire to
find out which gamification elements are preferred by each player type. The results of this
questionnaire are shown in Table 4.
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Table 3. Hexad player typology (adapted from [29]).

Type of Player Motivation Description

Socializers Relatedness These players want to interact and create social connections.

Free Spirits Autonomy These players want to create and explore.

Achievers Mastery These players seek to acquire knowledge and learn new
skills. They want to complete challenges.

Philanthropists Purpose and meaning
It is an altruistic group that wants to help other people and

enrich the lives of others in some way—without any
expectation of a reward.

Disruptors Change These players want to disrupt your system, directly or
through other users to force positive or negative changes.

Players Rewards These players do only what is necessary to collect rewards
from a system and not much else.

Table 4. Gamification elements suggested by Tondello et al. for the player types in the Hexad model
based on survey results (adapted from [29,30]).

Type of Player Gamification Elements

Socializers Teams and social networks
Free Spirits Customization, challenges, and exploratory tasks
Achievers Challenges, emblems, and progression

Philanthropists Not applicable (N/A)
Disruptors Voting mechanisms, challenges, and social competition

Players Points, rewards, leaderboards, challenges, and progression

Through this questionnaire and the results obtained, the effectiveness of the Hexad
model in helping to create personalized gamified systems has been empirically validated
by Tondello et al. [30,31]. Both Bartle’s and Marczewski’s models, which categorize various
player types, are in line with what Yu-kai Chou describes on this topic [32]. According
to this author, gamification is not just the introduction of PBL’s (points, badges, and
leaderboards) in a boring activity. A good gamification implementation not only considers
the types of users in question but also answers the questions, “What are my goals for this
experience?” and “How do I want the user to feel?”.

To assist in finding answers to these questions, Yu-kai Chou developed the Octalysis
Framework which assumes that all player behaviors have at least one of eight main motiva-
tions: epic meaning, accomplishment, empowerment, ownership, social influence, scarcity,
unpredictability, and avoidance [33]. The last three motivations tap into the human nature
of loss aversion; typically, if there is no action on the part of a consumer, the consumer will
lose something with intrinsic value. As an evolutionary trait, humans have a predisposi-
tion toward fear of loss and fear losing over winning. Point-based reward systems are a
common gamification tactic. Not only do these elements provide intrinsic value to users
for making a purchase, but they also often incorporate some sense of losing points in each
period. These points have no monetary value, but their intrinsic value makes consumers
feel a sense of loss if they are not fully redeemed. This can be a motivation to encourage
customers to make purchases soon.

According to the E-commerce report 2021 [34], COVID-19 has boosted the growth
and, therefore, the profit of online commerce by 19% in 2020 and 22% in 2021 to a total of
28% and 34%, respectively. In the United States, online commerce accounted for 14% of
all sales in 2020 and is estimated to grow to 22% by 2025 [35]. In Portugal, during 2020,
online commerce accounted for 20% of all sales, [36] with many purchases made from
foreign companies, such as El Corte Ingles, Zara and Amazon [37]. In [38], it is possible
to verify that the percentage of e-shoppers has growth from 51% in 2019 to 67% in 2022,
which may be a result of the change of habits due to COVID-19. Sheetal et al. stated that
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due to the COVID-19 pandemic, the volume of e-commerce transactions increased, and
gamification as an engagement model provided a better retail experience and enhanced
the whole e-commerce experience [39]. Additionally, Fedirko et al. found that only 5% of
the respondents of their study stated that they suffered a decline in online revenue after
global lockdown, while 32% experienced a raise of 50–100% [40]. This might indicate that
the pandemic positively influenced the habits of consumers and the attitudes of companies.

Online shopping has numerous advantages for customers, allowing them to save time
and money compared to the traditional experience obtained in a physical store. However,
because there are low barriers to entry in this space, competition is incredibly high for
the limited attention span of consumers. As a result, promoting customer loyalty and
engagement is much more valuable in this context.

With the previously mentioned growth in the number of online purchases, users
are looking to save time and money in one way, as well as to gain convenience and
comfort. On the other hand, online stores are increasingly looking for unique ways to retain
customers and build trust in their brand. Gamification is, therefore, an effective strategy for
achieving the goals of attracting consumers, boosting brand trust, and increasing profits.
Gamification has been found by several studies to have a positive effect on user engagement
and enjoyment, which leads to product loyalty [41].

Regarding what the literature reports about the effectiveness of gamification, re-
searchers agree that gamification tactics work. Gamification strongly influences motivation
in returning customers to websites [12] through positive reinforcement of customer en-
gagement with rewards. This positive reinforcement can help create and maintain loyalty
among consumers as they feel trust in the online store they have visited.

According to Behl et al. [12], what started as simple spin the wheel contests, where
users can receive discounts, has evolved into awarding points, badges, and promotions
for frequent purchases and visits. These strategies inspire temptation in users to spend
more time in the store, making them more aware of new products and promotions. The
analysis by Karac and Stabauer [42] identifies some online businesses that are applying the
elements of gamification and relate their success to the motivations defined in the Octalysis
Framework (see Tables 5 and 6).

Table 5. Companies and applied gamification elements.

Company/Service Gamification Application

Asos [3] Competitions. Motivate users to share photos over
a single hashtag.

Booking.com [3]
Contests where the user who makes the best animated image

(gif) of their vacation wins. Assigning tags such as “Last
chance” and “Time left”.

BlaBlaCar [3] “Superhero” badges for sharing experiences.

LinkedIn [4] Progress bar that shows users how much of their personal
details they have already filled in.

Foursquare [4] Emblems when users frequently visit a site.

In a study by Azmi et al. [41], 17 papers on gamification in e-commerce were analyzed.
The most applied strategies were rewards, badges, and leaderboards (Figure 1). All the
papers showed positive effects, except for a study conducted by Kim et al. [43], who
indicated that gamification can be counterproductive if its use is forced on users rather
than being optional.

The goal of gamification is to affect human behaviors [44], and, thus, iterations must
be designed with users and context in mind.

With these findings in mind, this research aimed to identify if the usage of gamification
in an online game server in two different geographical locations—Portugal and United
States—showed the identified benefits in previous research works and if the two different
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communities of gamers presented a different profile toward gamification, which led to
different results in terms of sales.

Table 6. Motivations used by each company.

Motivations/Companies Asos Booking.com BlaBlaCar LinkedIn Foursquare

Accomplishment × × ×
Empowerment × ×
Social Influence × × ×

Relatedness × × ×
Creativity ×
Scarcity ×

Epic Meaning ×
Calling ×
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3. Research Design

This project followed a design thinking approach [45]. It is composed of six phases:
Empathize, Define, Ideate, Prototype, Test and Implement (see Figure 2). In the following
subsections, the application of the design thinking methodology of this research is presented.
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3.1. Empathize

To better understand the server’s users, their online shopping habits, and what moti-
vates them to play, the following research plan was developed. The server was created in
the summer of 2021, a decision based on a market opportunity and uninfluenced by the
COVID-19 pandemic. After being live for one year, the next step was to investigate whether
gamification would stimulate sales revenue. A user research survey was conducted during
the Empathize phase to gather online shopping habits and what motivates users to play the
game. First, a quantitative survey was available for users to answer between 10 May and 10
June 2022 through google forms (see Table 7). Secondly, a qualitative one-on-one interview
was conducted with three users that provided a way to be contacted. The data collection
included 36 answers from the American server and 46 from the Portuguese server.

Table 7. Online survey results (percentages of out-of-scope responses have been discarded).

Survey Server
US PT

How often do you shop online?
Everyday 16.7% 2.0%

Once a week 38.9% 12.2%
Once a month 25% 32.7%

Once every three months 13.9% 40.8%
Have you ever shopped at a gamified online store that applies the concepts described above?

Yes 69.4% 79.6%
No 30.6% 20.4

Did you feel that these concepts had an impact on your buying decision?
Yes 84% 82.1%
No 16% 17.9%

In your opinion, which concepts are more appealing/encourage consumption?
User profiles and emblems 28.6% 31.3%

Levels and progression 61.9% 27.5%
Leadership Boards 19% 21.9%

Discounts and prizes 81% 87.5%
Do you see the application of gamification in this context as beneficial or harmful?

For the consumer:
Very harmful 5.6% 0%
Little Harm 27.8% 16.3%

It neither harms nor benefits 30.6% 34.7%
Not very beneficial 11.1% 12.2%

Very beneficial 25% 36.7%
For a company:

Very harmful 5.6% 0%
Little Harm 0% 12.2%

It neither harms nor benefits 16.7% 14.3%
Not very beneficial 19.4% 8.2%

Very beneficial 58.3% 65.3%
Gender

Male 72.2% 85.7%
Female 25% 8.2%

Another 0% 4.1%
I prefer not to say 2.8% 2%

Age
Under 18 22.2% 18.4%

18–24 50% 63.3%
25–34 25% 14.3%
35–44 0% 0%
45–54 0% 2%

More than 55 2.8% 2%
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The data relating to the first question, “How often do you shop online?”, reveal a
substantial difference in the frequency with which US server users shop online. From this
sample, 17% indicated that they shop every day, 39% indicated once a week, 25% indicated
once a month, and 14% indicated once every three months. When compared to the results
from the PT server, there are lower percentages of 2%, 12%, 33%, and 41%, respectively.

For the second and third questions, “Have you ever shopped at a gamified online shop
that applies the concepts described above?” and “Did you feel that these concepts had an
impact on your purchasing decision?”, on both servers, more than half of the users stated
that they had already shopped at a gamified shop, and 80% said that their purchasing
decision was affected by gamification. Of the concepts most used in gamification, on both
servers, there was a greater preference for rewards and discounts, which, in an online
commerce context, is very directly related to saving money. The users on the US server also
showed a high level of interest in the concepts of levels and progression, while no significant
differences were found among the various concepts for the users on the PT server.

With regard to whether gamification benefits or harms consumers, the options with
the most answers were “Neither harms nor benefits” and “Very beneficial”. When asked
to justify their answer, the users who chose the first option mentioned their indifference
toward the gamification concept since what motivated them to go to the shop was the
search for a specific product, regardless of the shop’s suggestions. On the other hand, the
users who identified gamification as beneficial mentioned the following advantages:

• The possibility of obtaining products at a cheaper price than the original.
• Rewarding actions, such as rating and writing an opinion about a product purchased,

helps future consumers in their choice and promotes interaction.
• Points and badges that increase users’ level not only give the satisfying feeling of

progression, but they also increase retention by giving users a goal to achieve, thereby
keeping them coming back.

Among some users, concern was registered that implementing gamification in an
environment involving money might lead some consumers to spend more than they need
or even have. Shopping is a behavior that, for some people, can be too stimulating to the
point of creating real structural brain changes and addictive behavior. The stimulation can
become too much when the importance of buying a product and/or the buying process
is exaggerated [46]. Gamification in the context of online commerce is often presented
as offering a unique and memorable experience to consumers to stimulate their curiosity,
increase their interaction with the shop, and promote their return. It is, therefore, possible
that gamification may trigger harmful behavior in certain users, and this should be a
concern when designing gamification, with the possibility of limiting the act of purchasing
for these types of users.

Regarding how gamification affects a company, most users identified it as “Beneficial”
since the rewards offered encourage more online shopping and stimulate consumption,
which in turn leads to an increase in the company’s profits.

3.2. Define

The launch of new products in the game platform is not executed in a strategic way,
and users only go to the shop when they want to buy a specific product. Thus, the
application of a new methodology was adopted to increase confidence in product quality
and encourage regular user returns. Based on the questionnaire and interviews conducted,
two personas were developed, grouping the similar characteristics of various users. They
are fictitious personas that represent users who interact with the shop. Of the two personas,
one—Beatriz Sampaio—differs very visibly from the other for not showing any interest
in gamification concepts or in the possibility of discounts (see Figure 3). For this persona,
any online purchase is only an immediate need, and she assumes that she does not spend
enough money to ever take advantage of it. The other—Carlos Ortiga—has a habit of
shopping online and feels motivated by gamification (see Figure 4).
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3.3. Ideate

After defining the personas, a brainstorming (see Figure 5) was carried out to explore
ideas and key concepts for the functionalities that the new gamified store would need to
have to attract each type of consumer. Thus, to complete the implementation of gamification
in the store, the following functionalities are needed: leaderboards, challenges, user level,
badges, and user profile with personalization.
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3.4. Prototype

In the Prototype phase, the prototype was developed in the application Figma [47].
Since we implemented gamification concepts in an already established online store, aspects
such as the flow between the various pages, structure, and core palette were kept relatively
similar to the existing one.

Simple components, such as user profile image, different text sizes, and various user
levels and badges, were used to build more complex elements, such as a leaderboard,
product ratings, and user profile page, among others. Changes to these simple components
are reflected in all the complex components they are part of, maintaining their consistency
throughout development. These components are illustrated in Figures 6 and 7 with a brief
description and a reference to the components by which they are composed of.
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To build a leaderboard, we considered the suggestions by Kim [19]. The way positions
are calculated should convey a sense of impartiality. To agree with this point, the price of
each purchase is not considered, but rather the number of purchases made by each user.
Challenges are an integral part of the new system since they are intended to keep users
entertained. The rewards obtained, in the form of badges, will be used to customize users’
profiles. The development of challenges, both from a visual and design perspective, was
based on a proposed framework by Hamari and Eranti [48]. According to the authors [48],
challenges are composed of three layers: Identifier, Completion Verification, and Reward.
Thus, the following six distinct types of challenges were created:

• Navigation to certain pages in the store.
• Evaluation of purchased products.
• Uploading photos to a store.
• Buying certain products.
• Achieving certain user levels.
• Logging in to the store daily.

Figure 8 displays some challenges created following this framework, as well as a view
of the developed prototype where a user can see the overall progress. This page is only
visible if the profile belongs to the user. The “Activity” tab shows the user the points needed
to reach the next level. It also shows the challenges that he/she are currently in the process
of completing and the badge he/she will receive at the end.

Figure 9 shows the profile page of a user, which can be customized and is also visible
to other users. It consists of a profile picture, username, current level, and a short biography.
Underneath there are three categories that the user can choose to show or hide:

• Recent purchases—showing recently purchased products.
• Badges—the user can choose four badges to show out of the set of badges he/she has

already received.
• Gallery—the user can choose, from the images attached to the product reviews he/she

has made, a selection of images to display.
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This design was inspired by the user profiles of Steam (https://steamcommunity.com/
(accessed 15 September 2022)), a shop and a distribution platform for digital games.

3.5. Test

With the prototype completed, 10 usability tests were performed, one for each par-
ticipant, to evaluate the gamification concepts implemented. Each interview contained
a list of tasks that each user had to complete. The users were asked to record the screen
and encouraged to explain their reasoning aloud for later analysis. The users who car-
ried out the tests were again selected from the group who agreed to share their contact
details in the initial questionnaire. The usability tests were composed of 18 tasks (described
in Table A1 of Appendix A) and intended to evaluate the different gamification concepts.
To evaluate the tasks defined above, five metrics were identified for each task:

• Task completed—whether the user was able to complete the task.
• Duration—how long it took the user to complete the task.
• Number of errors—how many incorrect actions existed while the user was completing

the task.
• Clicks—how many clicks it took for the user to complete the task.
• Confusion—how many times the user showed uncertainty or confusion while per-

forming the task.

At the end, the user’s success was calculated using the following formula:

Success Rate =
Tasks successfully completed

Total Number of Tasks
× 100

To evaluate the users’ satisfaction when interacting with the prototype, the users
were asked to fill out an adaptation of the questionnaire Computer System Usability
Questionnaire (CSUQ) [49], using a Likert scale from 1 (strongly disagree) to 5 (strongly
agree) [50] (see Table A2 in Appendix A).

Of the 18 tasks asked, the last one generated the most doubt and took on average the
longest time to answer (see Figure 10). This task asked the users which product they could
buy to level up, and although the answer was available on the product page, it was not
visible enough. This difficulty was important to implement improvements to facilitate the
usability of gamification strategies, as shown in Figures 11 and 12.

The users expressed dissatisfaction with the search bar and category list being too
large and taking the focus away from the products, thus forcing users to scroll every time
they enter the shop. The search bar and category list were then reduced in size and added
to the shop header (see Figure 13).

Based on the information gathered through the comments regarding features that the
users would like to see on the store interface, it was possible to conclude that a significant
number of users mentioned the possibility of purchasing a “Just In” product offering extra
experience points. Consequently, the “Just In” label was replaced with a daily assortment
of featured products that give users more experience points if purchased that day (see
Figure 14).

Regarding the usability questionnaire, the results were encouraging since the users’
answers validated the developed prototype (see Figure 15). Most users strongly agreed
or agreed with the all the questions, except for question 14: “I like using the interface of this
application.” In this question, 1 out of 10 users (10%) did not like using the interface. We
believe that this was mainly because the prototype was still not applying the color palette
of the store.

https://steamcommunity.com/
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3.6. Implement

After the validation of the prototype through the usability tests, we proceeded to
the implementation of the server that supports the gamification concepts. A server and a
database were implemented for each store due to the large geographical distance between
the two communities, with the purpose of reducing the response time of requests and
to keep the data of the two stores separate. Through Heroku (server hosting platform),
the servers were hosted in the US and Ireland. The prototype was implemented, and an
external server was developed to handle the gamification data. The data exchange was
performed using a REST API (see Figure 16).

As seen in Figure 16, Tebex is responsible for processing payments for the stores
and where the stores are currently hosted. Tebex provides an API to obtain information
about the products displayed in the stores, payments made, and user information. All
stores are hosted on the subdomain (https://www.STORE_XPTO.tebex.io (accessed on 27
February 2023)), and upon payment, users are directed to the next common subdomain
where payment is made (https://checkout.tebex.io (accessed on 27 February 2023)) which
is outside the stores’ control. The API that Tebex provides has an endpoint to generate a
checkout URL, but it is for the store subdomain and not for the checkout subdomain. Thus,
developing a store external to Tebex is currently not possible without significantly affecting

https://www.STORE_XPTO.tebex.io
https://checkout.tebex.io
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users’ final experience. However, Tebex provides the source code used in the stores, which
allows the implementation of the validated prototype.

Informatics 2023, 10, x FOR PEER REVIEW 17 of 28 
 

 

3.6. Implement 
After the validation of the prototype through the usability tests, we proceeded to the 

implementation of the server that supports the gamification concepts. A server and a da-
tabase were implemented for each store due to the large geographical distance between 
the two communities, with the purpose of reducing the response time of requests and to 
keep the data of the two stores separate. Through Heroku (server hosting platform), the 
servers were hosted in the US and Ireland. The prototype was implemented, and an ex-
ternal server was developed to handle the gamification data. The data exchange was per-
formed using a REST API (see Figure 16). 

 
Figure 16. Diagram overview of the implemented application. 

As seen in Figure 16, Tebex is responsible for processing payments for the stores and 
where the stores are currently hosted. Tebex provides an API to obtain information about 
the products displayed in the stores, payments made, and user information. All stores are 
hosted on the subdomain (https://www.STORE_XPTO.tebex.io (accessed on 27 February 
2023)), and upon payment, users are directed to the next common subdomain where pay-
ment is made (https://checkout.tebex.io (accessed on 27 February 2023)) which is outside 
the stores’ control. The API that Tebex provides has an endpoint to generate a checkout 
URL, but it is for the store subdomain and not for the checkout subdomain. Thus, devel-
oping a store external to Tebex is currently not possible without significantly affecting 
users’ final experience. However, Tebex provides the source code used in the stores, which 
allows the implementation of the validated prototype. 

For the development of various screens, the frameworks used by Tebex were em-
ployed, namely Bootstrap, JQuery, and JQuery UI, in order to not increase the number of 
dependencies and consequently the time it takes for the page to load. In the modified 
screens, the responsiveness of the various elements is maintained so that the stores can be 
addressed on a wide selection of devices, particularly mobile devices (see Figures 17–21, 
in which a desktop view is presented on the left side and a mobile view is presented on 
the right). According to Statista [51,52], online shopping on mobile devices will be more 
than 50% of the total number by 2022. 

With these limitations, the server only functions as a REST API, providing a means 
of communication between clients accessing the site and the gamification resources they 
wish to obtain. It was developed in Node.js, which allows it to keep the programming 
language uniform when developing both front-end and back-end codes. The REST API is 
responsible for authenticating users and validating that they have access to the resources 

Figure 16. Diagram overview of the implemented application.

For the development of various screens, the frameworks used by Tebex were em-
ployed, namely Bootstrap, JQuery, and JQuery UI, in order to not increase the number
of dependencies and consequently the time it takes for the page to load. In the modified
screens, the responsiveness of the various elements is maintained so that the stores can be
addressed on a wide selection of devices, particularly mobile devices (see Figures 17–21, in
which a desktop view is presented on the left side and a mobile view is presented on the
right). According to Statista [51,52], online shopping on mobile devices will be more than
50% of the total number by 2022.

With these limitations, the server only functions as a REST API, providing a means
of communication between clients accessing the site and the gamification resources they
wish to obtain. It was developed in Node.js, which allows it to keep the programming
language uniform when developing both front-end and back-end codes. The REST API is
responsible for authenticating users and validating that they have access to the resources
they request. To assist in the development of the various routes and HTTP methods
required, the Express.js framework was used. Authentication is a mandatory requirement
to ensure that information has not been altered or improperly accessed. To complete this
requirement, the thejsonwebtoken module is used to generate two tokens with a user’s
information at the login time sent as a response to be stored on the user’s device and to be
sent at following requests. One of the tokens expires after one day, and the second one with
no expiration time is stored in cookies as httpOnly and cannot be accessed on the client side
by Javascript. Payment information is received via a request sent by Tebex to an endpoint
on the server containing the associated payment information. To verify the authenticity of
the requests, the verification advised by Tebex is followed so that only authentic requests
are accepted. To store various user, product, and gamification information, MongoDB was
used, chosen for its flexibility in storing data without being constrained by a schema. To
improve server performance, the badge icons and profile images uploaded by users are
uploaded to a CDN (Content Delivery Network).
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3.7. Evaluation

In the evaluation phase, three metrics were used to evaluate the effectiveness of
gamification in an e-commerce context. A user survey was made available through the
store to gather data on the interaction between users and gamification elements, and
store revenue.

The survey was based on Pedroso et al. [53] and adapted to fit the context of online
commerce and collect users’ opinions about their in-store experience. After two weeks,
from 23 September to 7 October 2022, the survey had 106 responses on the US server and
32 responses on the PT server. The results obtained are shown in Table 8.
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Table 8. Results of the online questionnaire on the impact of gamification application on users.

Questionnaire Server
US PTs

The gamified elements (Leaderboard, Level, XP, Challenges, User Profile Customization, Emblems) were:
Less than I expected 39.5% 53.2%

Exactly what I expected 52.6% 42.6%
More than I expected 7.9% 4.3%

Do you feel that gamified elements have improved your in-store experience?
Yes 65.8% 53.9%
No 34.2% 46.1%

Did you choose yes, what concepts were most motivating?
Leaderboard 39.1% 28.8%
Challenges 12.7% 17.5%

Personalization of the user profile (badges, gallery) 28.2% 20.0%
Level 9.1% 18.8%

Featured Product 10.9% 15.0%
Did you feel that you visited the store more because of the gamified concepts?

Yes 64.3% 52.6%
No 35.7% 47.4%

Did you feel more inclined to buy a specific product when it would allow you to complete a challenge?
Yes 66.7% 17.0%
No 33.3% 83.0%

You chose no, why?
I don’t care about the emblems 44.4% 81.1%

Interesting, but I don’t like the emblem it would receive 55.6% 18.9%
You chose yes, why?

It’s a tough challenge and not many people have the badge, so now I can put it on my profile 44.6% 27.7%
I want to complete all the challenges 32.1% 29.8%

I understand the product eventually, so why not now 23.2% 42.6%
How to describe your experience?

I’d rather not have gamification 8.1% 10.0%
It doesn’t bother me, since I can choose whether I want to interact or not. 41.9% 53.8%

I enjoyed interacting with the gamification elements and feel they enhance the store experience 50.0% 36.3%
Gender

Male 64.3% 78.0%
Female 28.6% 15.9%

I prefer not to say 7.1% 6.1%
Age

Under 18 16.7% 43.4%
18–24 34.8% 37.7%
25–34 40.9% 18.9%
35–44 6.1% 0%
45–54 1.5% 0%

More than 55 0% 0%

The ages of the users on both servers are mostly concentrated between under 18 and
18–24, with some outliers being over 35 on the US server. These users are mostly male, with
the US server having a slightly higher percentage of female users (29% versus 16%).

Regarding the first question (Table 8), on both servers, the general opinion was divided
between “Less than I expected” and “Exactly what I expected”. This is in line with the
feedback given at the end of the survey where some users indicated that the buttons to
access the profile page were not highlighted enough.

On the US server, more than half of the users said that gamification improved their
in-store experience (66%) and felt that they returned more often to the store because of the
concepts implemented (64%). The users on the PT server had a similar opinion (54%).

When it came to purchasing products to complete challenges, there was a greater
contrast between the two servers. While 66% of the users on the US server responded that
they would purchase a product to complete a challenge, only 17% of the users on the PT
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server would do so. The reasons for these responses were revealed in the questions that
followed, where 81% of users on the PT server revealed they were not interested in badges,
while slightly more than half of the responses on the US server (57%) admitted to not liking
the badge they would receive. Of the users who would be willing to purchase a product to
complete a challenge, the main motivations were displaying the received badge on their
profile for other users to see (45% on the US server) and that the product would eventually
be purchased (43% on the PT server).

Finally, 42% of users on the US server and 54% of users on the PT server mentioned that
gamification was not a distraction because it was optional, while 50% and 37%, respectively,
felt positive effects. A small proportion (8% and 10%, respectively) preferred not to have
gamification introduced.

Indicators for the analysis of the use of gamification concepts were extracted from the
databases (see Section 3.6). The indicators collected show the interaction of users with their
profile page and with the functionality of the highlighted products. On both servers, there
was an interest in the gamification concepts, but on the US server, there was clearly more
interaction. The first two metrics in the “Usage Indicators” graph (see Figure 22) do not
depend on direct user input and are only for reference as they are not definitive indicators.
The remaining indicators do not depend on direct user input. The description and profile
picture are what users see first and can change without prerequisites. Badges, on the other
hand, require challenges to be completed, and the gallery requires images to be submitted
along with reviews of purchased products.
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The graph of completed challenges describes the percentage of users on both servers
that completed 20, 40, 60, 80, and 100% of the challenges (Figure 23). The challenges were
created on a large scale, so it was not expected in the established evaluation period that a
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user would achieve a 100% completion rate. Even so, the number of users with the most
challenges completed was higher in the US store.
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Finally, the change in store revenue was analyzed by comparing the revenues in the
month the gamification concepts were implemented, i.e., September, versus the previous
five months. We were only provided the percentual change for the gross revenue and
number of sales, so the values of EUR 15,000 and 1000 units were purely used as a starting
point. There was a significant increase in revenue and number of sales in the US store
(as displayed in Figure 24) when compared to previous months. In the previous five
months, the maximum increase was 15%, and in the month in which the store was gamified
(highlighted in the graph in darker color), there was a 25% increase in revenues and the
number of sales increased by 21%. Since there was also an increase in the previous month,
we cannot say with certainty that this increase was completely due to the implementation
of this project.

Regarding the PT store, no significant differences were noted (see Figure 25), since in
the month of April, the percentage difference varied between −10% and 10%. In the month
of September during the implementation of the prototype (highlighted in the graph with
darker color), there was a 3% decrease in store revenues and the number of sales decreased
by 6%.

From the analysis of the questionnaires, we found a larger group of teenagers on
the PT server compared to the US server. These younger users showed little interest in
completing challenges and obtaining badges on the PT server, while on the US server, these
elements were given greater importance so that such achievements could be shown to the
rest of the users. In the context of online commerce, a lower purchasing power presents a
greater difficulty in interacting with certain elements of the gamified system. For the PT
store, the introduction of some discounts as rewards may be beneficial to gain interest in
the system. A more intrusive and less optional gamification could also help correct this
shortcoming; however, from the beginning, users expressed the need for choice, so this
approach was not explored. In the US store, which is visited mostly by adult users, there
is less need for discounts, so the value assigned to badges (social and personal) is higher.
These results are in line with the findings reported by Meder et al. [54], in which tangible
rewards can motivate users more than intangible rewards.
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Since it is also a roleplay server, it is normal that the elements that had the most impact
on the users were the profile customization and the leaderboards since both promote
interaction between users, although with different dynamics (social versus competition).
All of these contributed to the apparent positive effect on the business of the US store and
the satisfaction of its users.

The users of the PT store also reported being satisfied with the introduction of gamifi-
cation, but its revenues remained similar to previous months. Despite the positive results,
in the one-month period available, it is not possible to ascertain whether the effectiveness
of the gamified elements remains constant in the long term, especially since the motivation
offered by gamification tends to decrease over time [55,56].

Regarding the research questions, there are no indications to prove that certain el-
ements cannot be used, but the elements that seem to be more successful are the ones
that satisfy the types of players that play on the server that the store supports. In this
implementation, which attempts to assign value to intangible rewards, the users of the US
store were more receptive to these types of rewards than the users of the PT store. Thus,
gamification seems to have a positive effect on business if the above-mentioned aspects
are considered.

This work implemented gamification that rewarded primarily with badges and extra
customization on user profiles through extra spaces for photos and badges as incentives
to level up, rather than monetary rewards, whenever possible. This decision might have
had some impact on motivating some users to interact with the gamification elements,
but the goal was to create value in non-monetary rewards; otherwise, the results might be
considered “contaminated” since each reward results in a discount.

4. Conclusions

In this paper, we presented a gamification process and how it affects both customer
satisfaction and store revenues. Using the design thinking method, a new interface for
the stores was presented and developed. An external server responsible for processing
the various gamification concepts was also implemented. It was designed, developed,
and tested through an iterative process, and provided answers to the research questions
initially defined.

The evaluation phase was conducted through an online survey on both servers (PT
and US), collecting data from the interaction between users and the gamification elements,
and comparing the store revenues. The number of respondents of the online survey
was not large, and, therefore, the findings are mere indicators of the behavior of both
user populations.

After analyzing the results obtained in this study, we conclude that the use of this type
of strategy is efficient for the business of the US store, with a significant increase in revenues.
The work developed also reveals that gamification is well received in both stores, the one
supporting the US server as well as the one supporting the PT server. However, on the PT
server, despite the good reception, there was no significant increase in revenues obtained.
These findings reveal that, although the store design process paid special attention to users’
needs, involving them at all stages, and the gamification elements were developed to
attract the largest number of different types of players, cultural (geographic group) and
demographic components play a determining role in user interaction with the gamified
online stores.

Gamification continues to be adopted by more and more businesses to attract con-
sumers and promote their return through unique experiences. The findings suggest a
need for research into how users’ cultural environment affects the performance of gamified
businesses and how the gamification design process can be adapted. These variables,
including cultural and possibly socioeconomic differences, may provide the answer to
consumer preference regarding tangible (discounts) and intangible (badges and user levels)
rewards. A possible area of interest for future work would be the various ways to attract
users. For those who prefer tangible rewards such as discounts, this type of gratification
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could be introduced at the initial levels, along with challenges to motivate interaction with
the system, and then it could be switched later to intangible rewards.

A limitation to consider in this research project is that the continuous return of a user
is not only dependent on the store, but also on his or her game experience within the
respective server. Users who experience a negative situation and abandon the game are
unlikely to return to the store. Due to the small data sample available for this research
project, it was not possible to determine if the improvements in the US store and the amount
of user engagement were due solely to the gamification elements applied.

Taking these findings and limitations in mind, a future action plan is to continue
monitoring the impact of the gamification process for a longer period—six to nine months—
and to apply the same questionnaire at the end of the period. A longer period will validate
the results obtained in the first analysis and/or provide us with other variables that should
be considered in a future round of implementation (for example, the ages of players may
be directly connected with different type of gamification mechanics preferred) or reveal if
the results presented here are only due to the novelty factor.
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Appendix A

Table A1. Usability test tasks.

# Question

1 What is your level?
2 How many points do you need to move up a level?
3 How many challenges are you close to completing?
4 How many badges have you unlocked so far?
5 How did you receive the “Trophy” badge?
6 What is the average rating of the “Bronze Supporting” product?
7 What is the average rating of the product “Unique Ped”?
8 What is the non-discounted price for the product “Diamond Supporter”?
9 How many products have been recently introduced?

10 How many products in the category “Clothing & Peds” are part of the subcategory “Peds”?
11 What is the level of the John Doe user?
12 Who is the first on the Monthly Leaderboard?
13 What are the suggested products on the “Supportive Bronze” product page?
14 How many recent purchases does user John Doe have?
15 How many badges is user John Doe displaying?
16 How many products do you have in your cart right now?
17 What is the total value of the cart?
18 What products can you buy to level up?
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Table A2. Usability questionnaire presented to the users after the test was completed.

# Question Answers *

1 Overall, I am satisfied with the ease of use of the application. 1 2 3 4 5
2 It was simple to use this application. 1 2 3 4 5
3 I can complete my tasks effectively using this application. 1 2 3 4 5
4 I am able to complete my tasks quickly using this application. 1 2 3 4 5
5 I am able to complete my goals (tasks) effectively using this application. 1 2 3 4 5
6 I feel comfortable using this application. 1 2 3 4 5
7 It was easy to learn how to use this application. 1 2 3 4 5
8 I believe I have become productive quickly using this application. 1 2 3 4 5
9 Whenever I make a mistake when using the application, I can recover easily and quickly. 1 2 3 4 5

10 It was easy to find the information that I needed. 1 2 3 4 5
11 The information provided by the application is easy to understand. 1 2 3 4 5
12 The information provided by the application helps me complete tasks. 1 2 3 4 5
13 The organization of the information on the application is clear. 1 2 3 4 5
14 I like using the interface of this application. 1 2 3 4 5
15 This application has all the features that I was expecting. 1 2 3 4 5
16 Overall, I am satisfied with this application. 1 2 3 4 5

* 1—Strongly disagree; 2—Disagree; 3—Neither agree or disagree; 4—Agree; 5—Strongly agree.
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