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ABSTRACT 
The use of gamification has increased in companies in recent years and is used among other things to 
accelerate learning, increase motivation and engagement. Gamification is defined as the use of game 
elements in a non-game context. This study aims to investigate whether the use of gamification raises 
the financial value of a company. The purpose of the study is to expand the knowledge of gamification 
so that it can be used more efficiently and more frequently in businesses. 
  
The research was conducted with an event study on companies that are listed on Nasdaq Stockholm. 
With the theory of the efficient market hypothesis as a foundation, investors' willingness to buy shares 
in a company as a direct measure of news publishing on a company's gamification use was examined. 
The result, which is based on 91 articles from Swedish news sources, illustrates that news about 
companies' use of gamification does not have a significant impact on their share price. Therefore, in line 
with the efficient market hypothesis, the news about gamification does not increase the value of the 
companies, which is the conclusion of this study. The result also shows that the choice of gamification 
technology or industry that the company is active in does not have an impact on the significance of the 
results. The study concludes that a correlation between gamification and a company's financial value 
may exist, although the results of this study indicate the contrary. 
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SAMMANFATTNING 
Användningen av gamification har ökat hos företag de senaste åren och används bland annat för att 
skynda på inlärning, höja motivation och öka engagemang. Gamification definieras som användandet 
av spelelement utanför en spelkontext. Denna studie syftar till att utforska om användandet av 
gamification höjer det finansiella värdet hos ett bolag. Anledningen till studien är att expandera 
kunskapen om gamification, för att det ska kunna användas effektivare och mer frekvent i företagande. 
  
Undersökningen genomfördes med en eventstudie på företag som är noterade på Stockholmsbörsen 
Nasdaq. Med teorin om den effektiva marknadshypotesen i grunden granskades investerares vilja att 
köpa aktier i ett bolag som en direkt åtgärd av nyheters publicering om ett bolags användande av 
gamification. Resultatet, som är baserat på 91 artiklar från svenska nyhetskällor, åskådliggör att nyheter 
om företags användande av gamification inte har någon signifikant påverkan på företaget aktiekurs. I 
linje med den effektiva marknadsanalysen, så har därför inte nyheterna om gamification ökat värdet på 
företagen, vilket också är denna studies slutsats. Resultatet visar även att val av gamficationteknik eller 
marknad som företaget är aktivt i inte har en påverkan på signifikansen av resultaten. Studien 
konkluderar att en korrelation mellan gamification och ett företags finansiella värde kan existera, även 
om resultaten från denna studie tyder på motsatsen. 
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NOMENCLATURE 
 
AR Abnormal Return 

CAR Cumulative Abnormal Return 

CAAR Cumulative Average Abnormal Return 

ED Event Day 
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1 INTRODUCTION 
Following chapter is introduced to give the reader a general understanding of the definition of 
gamification and the purpose of this thesis.  

 Background 
Man has probably always played games and learned from them. The oldest board game known to man 
today was played 3,500 years before Christ (Seaborn & Fels, 2015), so we know that we have been 
playing games under structured circumstances for a long time. Games have since then been used and 
adapted to us, and at the same time influenced us in how we have learned. Today's games have reached 
a whole new level. The market value of the gaming industry has increased enormously in recent years, 
and the entire market is now worth $ 43 billion (Shieber, 2019), compared to 2009 when the total net 
worth was $ 19,7 billion (Statista, 2019). The huge growth in the gaming industry indicates that there 
are elements in gaming that make us become engaged and gives us the feeling that we want to keep on 
playing. For some years now, companies have been looking for ways to implement these game elements 
in their business, so that people feel the same way about their job/company product as they do when 
they are playing games. This, using game elements in a non-gaming environment, is called gamification 
(Bruke, 2014). 
  
The game element act as a building brick when creating a game and every game consists of them. The 
game elements are fundamental in games to make them interesting and combinations of these can lead 
to individuals feeling a need to continue playing a game (Kocadere & Çağlar, 2018). The game elements 
arise in several forms and can be anything from simple mechanics, like a lottery, to more complex tasks 
that take a long time to complete (Dale, 2014). According to Kocadere and Çağlar (2018), some game 
elements that are often recurring in gamification are: 
 
Competition: An example of competition elements is scoreboards and points. When employees get to 
compete against each other and either get points for their work or get higher up on the scoreboard, they 
usually perform better. 
Reward: This game element is often combined with competition and is designed to motivate players to 
continue playing. The most common rewards are marks and achievements, which are awarded when a 
player reaches a certain number of points. 
Collaboration: This game element is intended to increase cooperation at a workplace and can, for 
instance, be to solve a certain task in teams. 
Development: This game element constantly motivates the player to develop. The element makes sure 
that the player doesn’t feel that the work becomes boring, and thus loses his commitment, by adapting 
the difficulty of the challenges based on the player. 
 
When different game elements are combined there could be certain positive outcomes for the user. These 
are, according to Pettey & Van der Meulen (2012), increased motivation to do monotonous work tasks, 
increased innovation in form of solving difficult problems, improved learning speed and increased 
susceptibility to new fields of expertise. These beneficial outcomes are confirmed by the research of 
Markopoulos, Fragkou, Kasidiaris & Davim (2015), who emphasizes the learning benefits of game 
elements. Also, Basten (2017) confirm the positive effects of gamification with his research about the 
increase in usability, trust and motivation amongst the employees when using gamification. Although 
there are many studies covering the positive effect of gamification, no research on what effect 
gamification has on a company's financial performance have been found. Despite the lack of research 
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within this area, there are many indications that gamification indirectly affects the financial result when 
implemented. Roberts & Dowling (2002) claim in their study that intangible assets contribute greatly in 
value creation, which could be drawn back to gamification, arguably an intangible asset, and its potential 
positive effect on a company’s results and value. There are many uses for gamification, but when 
companies implement gamification, they usually do so either to improve their relationship with their 
customers or to engage their employees (Dale, 2014). 
 
Through various game-based loyalty programs, as a marketing strategy, companies can engage 
customers and thus get recurring customers and increased growth. The reputation of the company can 
be improved, and sales increased (Gunn, 2018). By engaging and motivating their employees, the 
company can retain competence within the company, since motivated employees are more likely to stay 
within the company (Sengupta & Dev, 2008). By introducing simple gaming environments into the 
product/service, it can help customers learn how to handle it faster and in a more committed manner, 
which in turn leads to a better experience for the customer. The company's employees can also use 
gamification to get educated within the company in a faster and more efficient way, which in turn can 
result in lower training costs for the company (Pettey & Van der Meulen, 2012). An example of this is 
when the auditing company Deloitte developed its training program using gamification and managed to 
reduce the learning time of the employees by 50% (Dale, 2014). Theoretically, companies, both through 
customers and their own employees, should get an improved financial result from implementing 
gamification, but no research in that area has been found. 

 Problem Discussion 
Today's fast technological advancements in combination with globalization make for great challenges 
for many companies in all kinds of industries. In order to survive as a company, it is important to 
smoothly transition from traditional business to the new quickly changing business environment that we 
have today. This is usually done by using the new technology and trends to your benefit and by being 
innovative with what the modern world has to offer. Gamification is one example of an excellent 
innovation to transition from traditional business to a modern one. 
 
With the rapid market value increase in the gaming industry (Shieber, 2019), there is an obvious demand 
for games and game elements. This suggests that the use of gamification could be on the rise and the 
consequence of this, based on the research of Pettey & Van der Meulen (2012), Basten (2017) and 
Markopoulos et al. (2015), is that it would contribute to improved customer relations, increased learning 
speed and increased motivation of the user. It is also beneficial, as it engages the employees to perform 
monotonous tasks more rapidly and during a longer period of time than if they were not motivated by 
gamification. The research that has been conducted on gamification has so far mainly been focused on 
gamification’s effect on motivation and learning, however, these measures can be considered abstract 
for a company, and previous research has not been found that investigates whether there is a financial 
value of gamification or not. 
 
According to Basten (2017) gamification could be on the brink of changing the way we do business, but 
the research about the innovation is not complete. The lack of information regarding the financial value 
may result in companies actively choosing not to implement gamification since profit is the most 
important measure for a company (Maverick, 2019) By examining the potential financial value of 
gamification, companies will more easily see their potential financial gain from implementing 
gamification. Increasing the awareness of gamification’s financial value to a company and potentially 
increasing the number of companies implementing it could lead to quicker development of gamification. 
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The increase in gamification-implementers and a quicker development could also further increase the 
already positive effects of gamification that Pettey & Van der Meulen (2012), Basten (2017) and 
Markopoulos et al. (2015) present in their studies. 
 
The hole in the research, gamification’s financial value, combined with the more abstract results that 
already exist, would together form a more complete picture and understanding of the effect that 
gamification has on a company. Therefore, we strive to investigate if there is a financial value of 
gamification when used in a company and form a more complete picture of gamification. 

  Purpose 
The purpose of this master thesis is to see if gamification has a positive effect on a company’s financial 
value. By doing so, we aim to fill a gap in the current research about gamification and contribute with 
relevant research in regard to the decision-making whether to implement gamification or not.  
 
In order to reach our goal, we choose to investigate the following research question:  
How will Swedish news announcements about a Nasdaq Stockholm-listed company’s use of gamification 
affect the return of their shares?  

  The Master Thesis Contribution 
In this master thesis, we expect to get results that can answer if information that a company is using 
gamification affects the stock price of that company. We expect to see when the information gets the 
impact and when the value of the company is increased, as we are expected to get results for how the 
stock price changes for some time before the news is released, the day the news is released and some 
time after the news is released. Through these results, we expect to conclude whether gamification has 
a financial impact on companies or not. 
 
The expected results from our study will be of interest to every company that is considering to implement 
gamification. Since the initial results are industry-wide and compared across several industries, the result 
for these will potentially be interesting for every industry. The result will be particularly interesting for 
the industries that will be analyzed in depth in this study. If our results show that the financial impact of 
gamification is positive, it suggests that companies should implement it and can get a better financial 
result due to our study. If the result shows that it is not financially beneficial to implement it, the 
company can take advantage of the information and invest resources on finding other potential results 
increasers. Those companies that have already implemented gamification but have not yet managed to 
get that information out to the public, will be able to use the results of our study to calculate a potential 
effect of getting that information published. The study will also be interesting for corporate employees 
since an implementation of gamification can lead to a healthier and more rewarding environment, which 
allows them to feel more motivated in their workplace. 
 
The findings from this study will provide insight into the financial effects that gamification has on a 
company. The results will broaden the knowledge that we have of gamification and in the meantime 
provide a foundation, which companies can use to make a decision whether they should implement 
gamification or not. 
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 Delimitations 
This master thesis project main goal is to map the financial value for a company that has implemented 
gamification. To make the study more focused some limitations were made. The study only uses news 
about companies that are active in Sweden. The researched companies were limited to companies listed 
on the Swedish stock market (Stockholm Nasdaq). The source of the news were limited to Swedish 
newspapers.  
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2 LITERATURE REVIEW 
The following chapter is related to the literature concerning gamification and the efficient market 
hypothesis. This is introduced to give the reader a deeper understanding of gamification but also a 
general understanding of the efficient market hypothesis. 

 Gamification Background 
In 2002 Nick Pelling introduced gamification to describe his work as a consultant in a more motivational 
way. This attempt to make work more fun was the start of the gamification era (Dale, 2014). Since then, 
gamification has evolved and is today not associated with a definition to describe a working routine. 
Instead, gamification is a technique that involves changing an individual's behavior and attitude for the 
better. This is done by implementing different game mechanics into a non-gaming environment (Pettey 
& Van der Meulen, 2012). There are many different game mechanics that can be used to get the desirable 
outcomes from a gamification implementation. Today the most common ones are badges, points, levels, 
and leaderboards. According to Dicheva, Dichev, Agre & Angelova (2015) gamification is still under 
the development phase and therefore the definition and the different game mechanics should be expected 
to evolve (Dicheva et al., 2015).  

 Effects of Gamification 
There is great potential for what gamification can accomplish and with the right combinations of game 
mechanics, a gamification implementation can be of a huge asset to an organization (Markopoulos et 
al., 2015). Gamification can be used to influence the human behaviors that companies want to encourage 
among their users. Following chapter highlights three of these behaviors. 

 Customer Loyalty 
Gamification can help organizations to increase the loyalty from their customers. This can be done by 
adding fun and relatedness towards the customer and by that increase the dynamic interactions between 
the customers through team challenges. When using different game mechanics such as points, rewards, 
and competition, gamification can target the customer's behavior and psychological needs. This will 
then stimulate a more dynamic and fun experience as a customer and by that increase the loyalty from 
the customer (Xu, Buhalis, & Weber, 2017). 

 Employee Loyalty 
There is competition between companies to keep the “best” employees within the company. But how 
does someone determine which are the “best” employees? Some say that it is strictly financial, but Dale 
(2014) disagree with that. He thinks that much more must be considered than just financial results. He 
argues that an active employee who participates in surveys and is frequently sharing knowledge is of 
equal importance as an employee that directly improves the financial results. This is something that 
gamification can help companies to accomplish in the form of teamwork, team challenges and so on 
(Dale, 2014). By implementing gamification, a company can increase the engagement from their 
employees and by doing so the employee may increase their loyalty towards the company (Hamari & 
Koivisto, 2015). 
 
While some company’s focus on customer loyalty and other on employee loyalty, the research from 
Robson, Plangger, Kietzmann, McCarthy, & Pitt  (2015) suggests that a combination of the two targets 
a bigger target group and receive better result than just focusing on one. 
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 Increased Learning 
Gamification can increase individuals learning speed (Pettey & Van der Meulen, 2012). This can be 
done by several different approaches, combining different game mechanics into either training content 
or training methodology. Training content is when you make the training more “interesting” by 
developing a storyline. An example of this is when you have a group of people that needs to learn a 
subject that can be considered boring and repetitive. By implementing game mechanics such as an 
interesting story to this training content, the subject that needs to be learned becomes more interesting 
and motivating for the training group. Training methodology is more useful when it is difficult to make 
the training interesting by adding a story to it. The training methodology uses game mechanics such as 
badges, points, and tasks to make the training more competitive and motivating. These are just two 
standard gamification techniques that are used to increase the learning speed for an individual. With this 
said, adding different game elements should be done with caution. Without carefully reasoning the 
psychological impacts, a gamification implementation is unlikely to accomplish the desired changes and 
may even sometimes harm the outcomes (Armstrong & Landers, 2018).  
 

 Gamification Techniques 
The gamification experience is achieved when the process which you want to gamify is constructed with 
a number of game elements. The game elements act as the building blocks in order to create gamification 
(Markopoulos et al., 2015). There are many different types of game elements, which each provides 
different result based on where and how it is implemented. These game elements can be implemented 
internally in multiple industries in order to motivate, engage and increase the performance of the 
employees. When the game elements are implemented externally towards the customer, they further 
engage the users in the company websites and applications in order to improve the customer experience. 
 
To easier adjust the gamification based on the user, there are many different theories on how to 
categorize players depending on their playstyle. The first, and widely used, theory is the Bartle’s player 
type categorization (Kocadere & Çağlar, 2018), which divide the players into four different categorize; 
Killer, socializer, achiever and explorer. While the achievers will do everything to get points and status 
to show their friends, the explorer is out looking for new things to discover. The socializer, which include 
the majority of players, are looking to interact with other players, while the killer, like the achiever, is 
looking for points and status. The difference between the killer and achiever is that the killer wants to 
see other players lose (Kumar, Herger, & Dam, 2019). Multiple new theories with more player types 
have later been developed with Bartle’s theory as a foundation. The various game elements affect the 
player types differently. Some of the more common game elements are: 
 
Competition: Examples of competition elements are when leaderboards and/or point systems are 
implemented. The employees/customers will complete tasks that benefit the company in order to get 
points and climb the leaderboard (Su & Cheng, 2015). This is the most common approach to 
gamification (Landers & Armstrong, 2017), and is often used in combination with the reward – element 
to give the users an incentive to climb the leaderboard. The competition element mainly affects the killer 
and achiever positively 
 
Reward: The reward element is, as mentioned earlier, often combined with the competition element in 
order to motivate the user to keep “playing”. The most common implementation of rewards are badges 
and achievements, that is earned when the user has gained a certain amount of points. The reward 
element mainly affects the explorer positively, but also the killer and achiever. 
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Cooperation: The cooperation element seeks to create a sense of teamwork. It is often implemented in 
the form of tasks that require multiple players. This element mainly influences the socializer positively. 
 
Progression: The progression element is implemented to make sure that the player feels a sense of 
progression and to keep challenging the player. The element takes form in the same way as competition 
and rewards, through implementing points, leaderboards and badges. It is also used in the form of 
different difficulty levels to make sure that the quest at hand isn’t too easy nor difficult. 
 
Narrative: In order the get a sense of relevance and to engage the player, a narrative element can be 
implemented. That is usually done by forming some sort of story in the gamification. Allowing the 
player to create their own characters also increase the engagement of the player. The narrative approach 
to gamification mainly affects the explorer and socializer. 
 
Depending on what combination of game elements are used and what way they are implemented, the 
result of the gamification will differ. There are many factors to consider while choosing the game 
elements. Simply adding game elements to training without carefully reasoning through the 
psychological impacts is unlikely to lead to desirable change and may even harm outcomes. The strategy 
of which game elements to include and how to combine them must be adjusted depending on who you 
are targeting with the gamification and what output you aim to get.  

 Hackathon 
A typical gamification event is called hackathon. Hackathon is an event where rewards and competition 
are combined. The event is usually for one to two days where a set of people with different fields of 
expertise is gathered to solve a joint problem. Participants in the event are either signing up for the event 
in teams or are divided into teams upon location. Then it is up to each team to provide the best solution 
for the joint problem and the winner will usually receive a reward. The problem differs from different 
events and is usually set by the sponsor for the event.  Hackathons are structured internally in a company 
as well as externally (Almirall, Lee, & Majchrzak, 2014). During the event, the participants rarely leave 
the event and instead devotes their undivided attention towards the problem (Irani, 2015). One company 
that has been using hackathons for quite some time now is Facebook, it is used as an effective technique 
for problem-solving but also innovative thinking. During Facebooks first hackathon the only rule was 
that all participants had to be working on a project that was not related to their work (Weinberger, 2017). 
Google, however, use hackathon with a completely different goal than Facebook's innovative purpose. 
Instead, they constructed a hackathon where the main reward for the event was to get hired by them 
(Chiang, 2017). With this said, by combining the game mechanics rewards and competition hackathon 
is a well-constructed gamification technique.   

 Loyalty Programs 
One of the most common and arguably the best examples for gamification in practice are loyalty 
programs (Chou, 2015). In 1978, airline companies struggled to maintain their customer base and the 
competition between them was rough. To differentiate themselves and claim a bigger piece of the 
market, American Airlines introduced a loyalty program where they offered free airline tickets to 
recurring customers. The strategy was successful, which lead to all the other airlines following this 
strategy (Friend, 2019). After this, loyalty program became a trend and a lot of different companies 
applied this to their own organizations (Steinhoff & Palmatier, 2016). There are a lot of different 
examples of how companies use loyalty programs, but the general idea is to create a personalized 
commitment from the consumer. This means that the more the consumer buys from the company 
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repeatedly, the loyalty program will reward the consumer with different gifts (Mimouni-Chaabane & 
Volle, 2010) 

 Controversies with Gamification  
There are some areas within gamification where there is a dispute about if gamification is a proper tool 
for companies to use. Following chapter highlights these disputes. 

 Design Gamification Towards the Users  
Martin Krchnak (2015) propose that it is of the utmost importance to design gamification with the users 
in the main focus. While some people argue that gamification has a one-way approach, Nevogt (2017) 
is determined that this is not the case. He believes that it is important to strive away from implementing 
gamification and then tell all the workers that it is mandatory to use the technique. Instead, he looks at 
gamification as a helping technique that should be used by people who prefer to use it. Nevogt (2017) 
suggests that it is important to see all the user’s preferences and just because some people like to learn 
by using gamification doesn’t mean everyone does. This goes hand in hand with Bartle’s player type 
categorization. Companies should make gamification an option for employees when it comes to training 
(Nevogt, 2017). If the users are forgotten during the developing phase of gamification, the main intention 
for using gamification can result in undesired outcomes. For this reason, according to Wood and Reiners 
(2015), the main focus should be to see to all individuals that are going to interact with the technique 
and see what type of game mechanics that suit them the best. There are no game mechanics that fit all 
individuals but if the individual approach is not used, the gamification risk to drive the users away 
(Wood & Reiners, 2015). It is also worth mentioning that users that are already engaged in their daily 
routines may end up in addiction if they have a hard time with self-regulation if gamification was 
implemented to their routines (Loughrey & Broin, 2018)  

 Implementation is Key 
The most challenging, and arguably the most important, part of gamification is the implementation 
(Dale, 2014).  Before deciding to implement gamification, it is essential to do a pre-research (Dale, 
2014). The process that you wish to gamify must have clear goals regarding what it should accomplish 
with gamification. It is a bad idea to implement gamification just for the sake of having a “hip” process. 
As earlier mentioned the users are very important to have in mind when developing the gamification 
(Robson et al., 2015). They are the ones that will use the system and if they are not motivated with by 
rewards, such techniques should maybe be excluded (Dale, 2014). 

 Hostile Environment 
Krchnak (2015) argues that gamification can have a negative impact on the working environment. If 
gamification’s main goal is to let the users compete with each other and the main game mechanics are 
point- and competition-based mechanics, negative impacts can occur (Krchnak, 2015).  Hitch (2018) 
mentions that when people interact with different systems it is possible that some might try to cheat the 
system in order to receive these points and also win over colleagues. This must be addressed with caution 
by different observing systems and if this is not addressed, the working environment may suffer (Hitch, 
2018). The behavior from the rulebreaker is not all negative since their actions can be used to modify 
the gamification mechanics to attain deeper loyalty engagement and thereby improve the outcomes 
(Robson et al., 2015).  

 Previous Studies 
Several studies have been done with the main purpose of mapping the benefits of implementing 
gamification. A vast majority of these studies measure the motivation-level for those who use a gamified 
environment for either their employees or customers (Seaborn & Fels, 2015).  
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There have been some studies conducted which focuses on the negatives of gamification. Loughrey and 
Broin’s (2018) research showed that gamification can result in a negative impact on individuals that 
have a hard time to self-regulate themselves. This can lead to several health issues for the individual, 
for example, the individual can work so hard to reach the high score leading to that he/she risk getting 
burnt-out. 
 
Even though there are some negative sides to gamification, previous studies seem to agree that 
gamification can be a successful technique to use. This is especially the case if the goal is to raise an 
individual’s learning curve, motivation or innovation-level (Pettey & Van der Meulen, 2012). According 
to Kumar (2015), employees who are motivated and engaged in their work perform better than 
employees who are not. Therefore, she means that gamification can be a useful technique to apply to 
companies today to raise the motivation and engagement level for their employees (Kumar, 2015). 
 
Despite the fact that there are a lot of previous studies about gamification, not a single one has been 
found that emphasizes the economic effect that it has on a company. 

 The Efficient Market Hypothesis 
The first seed to what was to become the Efficient Market Hypothesis and also the Random Walk Theory 
can be found in 1828 when the Scottish botanist Robert Brown noticed a rapid oscillatory motion of 
grains of pollen suspended in water (Brown, 1828). The first concept of efficiency in markets was 
provided by Bachelier (1900) who worked on whether stocks and commodity prices fluctuate randomly 
or not (Can Yalçın, 2010). Later, a French stockbroker named Jules Regnault discovered that the longer 
you hold a security, the more you can earn/lose based on its price variations (Sewell, 2011). He 
concluded that the price deviation of the security is directly proportional to the square root of time. 
These findings, combined with a great amount of significant research throughout the 19th and 20th 
century lead to Eugene Fama (1965) defining the “efficient” market for the first time in the Journal of 
Business, even though it wasn’t the main subject of that article (Delcey, 2018). Even though Fama 
(1965) defined the efficient market first, Samuelsson (1965) provided the first formal economic 
argument for efficient markets, where he focused on the concepts of martingales rather than random 
walks, as Fama (1965) did. Later, in a second article written the same year, Fama (1965) publishes 
another article which focuses on the efficient market. He defines an efficient market as: 
 

“An efficient market is defined as a market where there are large numbers of rational 
profit-maximizers actively competing, with each trying to predict future market 
values of individual securities, and where important current information is almost 
freely available to all participants”  (Fama, 1965, p. 76). 

 
One year later Mandelbrot (1966) proved a part of the theorem by showing how returns are unpredictable 
for rational investors and how security prices follow a martingale (Sewell, 2011). Fama (1970) later 
defines an efficient market as “A market in which prices always "fully reflect" available information”. 
This statement is related to the theory of “Random walks”, which is a term used in finance to characterize 
a price series where every next price is random from the previous one (Malkiel, 2003). The idea behind 
the random walk theory is that since information flow is unimpeded and is immediately reflected in the 
stock prices, tomorrow's stock price change will only be a reflection of tomorrow's news and therefore 
independent of today’s price change (Malkiel, 2003). 
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Fama (1970) wanted to define an efficient stock market that would follow the “fair game”-model. He 
wanted the difference between a stock’s actual return and estimated return based on the available 
information to be zero (Claesson, 1987). Fama (1970) later defines the efficient market hypothesis as an 
investment theory, since the hypothesis argues that you cannot beat the market due to the fact that all 
information is reflected in the current stock price. The stock price is a reflection of all information and 
also a reflection of a company’s value. If valuable information about a company is released, the stock 
price of that company will increase linearly with the value of the information, since it reflects the value 
of the company. There cannot be overvalued or undervalued stocks in an efficient market since the stock 
price always adjusts after the proper value. The time it takes for the price to adjust to the proper value 
can, according to Fama (1991), be made clear by performing event studies. Since the stocks adjust and 
therefore are valued fairly, investors can only gain higher returns than the market average by taking a 
greater risk when investing. According to the efficient market hypothesis, if a company implements 
something that would be financially beneficial, and therefore increase the value of the company, the 
stock value of that company would increase in linearly with the increase of value in the company. If the 
investors do not react positively to the implementation and the stock value does not increase it would, 
according to the efficient market hypothesis, mean that the implementation did not add value to the 
company since the change in stock value represents a change in company value brought on by new 
information. Because, in efficient markets, all available information is reflected in the prices, new 
information is the driver of changes in stock prices and therefore only unexpected events can trigger 
price changes (Fama, 1970). The definition of the efficient market hypothesis was in 1992 expanded 
and described it as: 
 

”A Capital Market is said to be efficient if it fully and correctly reflects all relevant 
information in determining security prices. Formally, the market is said to be 
efficient with respect to some information set … if security prices would be 
unaffected by revealing that information to participants. Moreover, efficiency with 
respect to any information set implies that it is impossible to make economic profits 
by trading on the basis of that information set.”  Malkiel (1992) 

 
Malkiel’s (1992) definition of the efficient market hypothesis became the foundation in a majority of 
the empirical research about the market efficiency (Campbell, Lo, & MacKinlay, 1997). In order for an 
efficient market to exist, the following three conditions must hold (Shleifer, 2000). 

1. Many rational profit-maximizing actors exist and actively participate in the market.  
2. If some investors are not rational, their irrational trades cancel each other out without affecting 

prices.  
3. Information is free and available to all actors in the market at approximately the same time. 

Investors react accordingly to the new information, causing stock prices to adjust. 

 
Fama (1970)  divide the empirical work into three subsets, in which a market can be efficient. He calls 
these weak form, semi-strong form and strong form (Fama, 1970). 
 

 Weak Form 
In the weak form of efficient markets, the stock price today is a reflection of past data of prices and 
information. The past prices add no value to predicting future prices since that data is already reflected 
in today’s price. To test the weak form of efficiency, you must determine if the current changes in stock 
prices can be explained by previous changes. If it can be explained by historical prices, it is not a weak 
form of an efficient market.  Most of the results analyzed by Fama (1970) in the weak test come from 
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random walk literature and his conclusion is that the results strongly support that the stock market is of 
weak form. 

 Semi-Strong Form  
All available public information is used when setting today's stock price, which means that news 
announcements instantaneously can affect the stock prices. Investors cannot use technical analysis to 
gain higher returns from the stocks, only from information that isn’t publicly available can they increase 
their returns and gain an advantage on the market. Since the information is immediately reflected in the 
stock prices according to the efficient market hypothesis, Malkiel (2003) argues that tomorrow’s price 
only will depend on tomorrow's news and that it will be independent of previous price changes. Malkiel 
(2003) emphasizes the importance of the news and makes the point that since the information forms the 
price, the market will provide an equally generous return of investment to an amateur and an expert 
investor. (Malkiel, 2003). To test the Semi-strong form of efficiency, you must determine if public news 
announcements are reflected in the stock price instantaneously or if there is a delay between the news 
and the change in price. If there is a delay, investors could predict future changes in stock price based 
on known information (Germain, 2000), and the market would not be a semi-strong form of an efficient 
market. Fama (1970) suggests that the proof that the stock market has the semi-strong form of efficiency 
is relatively strong, but not as strong as the result for the weak form. 
 

 
Figure 1: Share price adjustment as a reaction from new information  

Source: (De Ridder, 1990, p. 8) 
 
 
 

 Strong Form  
All information, public and private, are determining the stock prices. No investor has monopolistic 
access to some information and there is no type of information that could give an investor an advantage, 
since all information is accounted for. To test the strong form of efficiency, you must determine if an 
investor with exclusive information could get a higher return than the market average. It was proven by 
Jeng, Metrick, & Zeckhauser (1999) that a person with this sort of information could get an abnormal 
return, and the strong form of efficient market could therefore be rejected. Fama (1970)  acknowledges 
the flaws of the strong form, as he says that such an extreme model cannot be expected to be an exact 
description of the world. He claims that the form probably is best seen as a benchmark against how the 
importance of deviations from market efficiency can be judged (Fama, 1970).  
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 Critics against the efficient market hypothesis 
Although the efficient market hypothesis has had an enormous spread and success, it has not been 
completely uncriticized. The main criticism aimed towards the hypothesis is that it assumes that the 
investors will act rationally and that they all perceive the available information in the same manner. 
Since investor may look for different attributes in the stock, they will probably come to different 
conclusions regarding the fair value of the stock. Another critic of the efficient market hypothesis is that 
it suggests that it is not possible to beat the market, even though investors like Warren Buffet beats the 
market year after year (Dhir, 2019). According to Fama’s research, there is no way to predict tomorrow’s 
stock price. Fama’s research interprets investors like Warren Buffet who beats the market year after year 
only has pure luck (Jarnestad, 2013). Shiller (2013) on the other hand do not agree with Fama, his 
research concludes that it is possible to predict tomorrows stock price only if you look far enough back 
in time. Thus, you can predict tomorrow’s stock price. His research shows that days and weeks before 
an event does not suffice as prediction data, you must go back several years to be able to predict the 
price (Jarnestad, 2013). 
 

 Returns on the Stock Market 
As companies grow, the need for capital often increases. One way to gain more money to the company 
is by selling shares of the company to the public. This is done by issuing shares which can be traded on 
the stock market. People then buy the shares in the company in the hope that the value of the company 
will increase and that they will get a positive return on their shares. A return can be described as the 
change in value of an investment (Kenton, 2018). The return of a share describes how much a share has 
changed in value from one earlier point in time to another. The return can be measured in different ways, 
where some are daily returns, weekly returns and monthly returns. The price of the shares fluctuates 
based on how the investors perceive its intrinsic value (Mitchell, 2019). The investors in a stock market 
are often assumed to rational and try to maximize their return whilst minimizing the risk, as done in 
Sharpe’s (1964) study. Sharpe (1964) also suggests in his study that an investor only can achieve a 
higher return by taking a bigger risk, similar to the ideas of the efficient market hypothesis. More than 
risk-minimizing, Merton (1987) propose that investors recognition of a certain company or company 
structure could be a factor when investing. 
 
The efficient market hypothesis is often discussed in the stock market, since the stock market is 
considered the most efficient market. The idea that the stock market is the most efficient market is a 
well-documented one and is based on many reasons. The main reason is the easy access to the 
information within the market, both given by the company but also by the change of stock value 
(Claesson, 1987). 
 
Studies of the stock market are often done in the form of an event study. Event studies are used to 
measure the effect of a certain event, for example implementing gamification. In order to do an event 
study of shares returns, normal and abnormal returns are needed (MacKinlay, 1997). The normal, or 
expected, return is the return that a given security is expected to have during a certain period, if the event 
measured had not occurred (Campbell, Lo, & MacKinlay, 1997). The abnormal return is the difference 
between the normal return and the actual return of the security (MacKinlay, 1997). 
There are multiple ways of calculating the normal return of securities when performing an event study, 
but MacKinlay (1997) argues that there are two most common ones, the constant mean return and the 
market model.  
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The marked model is a statistical model that assumes that there is a linear relation between the return of 
the security and the return of the market (MacKinlay, 1997). The market model uses one factor to 
describe the stock return, in comparison to other more sophisticated models that use multiple factors. 
Even though a multiple factor model takes more factors into consideration when calculating the return, 
the benefits of using them in comparison to a single factor model are limited (MacKinlay, 1997). 
 
There are other single factor models, like the constant mean return model. MacKinlay (1997) implies 
that the constant mean return model can bring similar result as the more advanced models, even though 
he calls it one of the most simple models. When compared to the market model, MacKinley (1997) 
suggest that the market model has a potential advantage over the constant mean return model. The 
advantage comes from the fact that the market model removes a portion of the return that can be related 
to the market’s return variation. This leads to a decreased abnormal return variance, which in turn can 
lead to an improvement in detecting event effects. MacKinlay (1997) argues that the market model has 
taken over as the dominant method when calculating returns in an event study. Previously, the Capital 
Asset Pricing Model (CAPM) was dominant and was used extensively in the 70’s. The fall of CAPM, 
according to MacKinlay (1997), was that deviations were discovered in the model, which rendered its 
validity. Since this potential validity threat could be easily avoided by switching to the market model, 
the use of CAPM ceased almost completely (Campbell, Lo, & MacKinlay, 1997).  
 
MacKinlay’s idea that the market model can be beneficially used in an event study is confirmed by 
Dyckman, Philbrich & Stephan (1984) in their article “A Comparison of Event Study Methodologies 
Using Daily Stock Returns: A Simulation Approach”. Their research aims to determine which one of 
three models, that are used for calculating normal returns in event studies, is the best at detecting 
abnormalities in the returns (Dyckman et al., 1984). The three models included in the research were the 
Mean-adjusted returns model, market-adjusted return model and the market model. Dyckman et al. 
(1984) compare the three methods by performing simulations over different portfolios, to investigate 
the effect of methods. The conclusion from Dyckman’s at al. (1984) research was that the three model’s 
ability to correctly detect abnormal performances are similar, but that the market model has a slight 
advantage compared to the other two. 
 
Even though there is support for the market model amongst researchers, there are some critics as well. 
Dimson (1979) argues that the model can give false results when used as a model to calculate the 
expected normal return. The fault lies in the model’s assumption that the historical estimates are constant 
after the estimation period.  

 Summary of Literature Review 
The literature on gamification suggests that there are certain factors to take into consideration before 
and whilst implementing gamification in order to achieve positive effects. If, however, gamification is 
implemented and used correctly the effects can indirectly affect a company's results and therefore their 
financial value. According to the theory of the efficient market hypothesis, a company's value is reflected 
directly in its share price. The semi-strong form of market efficiency also suggests that all available 
public information is used when setting today's stock price, which means that news announcements 
instantaneously can affect the share prices. The effect of a certain implementation, for example 
gamification, can be measured with the help of a combination of the theory of efficient markets and the 
method event study, on the stock market. The market model, or similar models, can be used to measure 
the difference in returns of a share as an effect of a certain event, for example the implementation of 
gamification, and therefore measure a difference in value of a company based on that event, in 
accordance to the efficient market hypothesis. 
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3 METHOD 
No previous studies have been found that have attempted to measure the value of gamification, making 
our study an exploratory study. With our methodology, we try to develop initial evidence about the value 
of gamification. This method is necessary for an unexplored topic in order to evolve the field of 
gamification (Mollick, 2013). 

 Literature Review 
The first thing that was done in this master thesis project was to do a literature review in three phases. 
The purpose why we divided the literature review into three phases was to not overlook any important 
information. The three phases were divided, in accordance with called Hamari, Koivisto & Sarsa’s 
(2014) study, into thorough, focused and searching by references. The thorough phase’s main purpose 
was to get a basic understanding of both the efficient market hypothesis and gamification. Here a 
collection of information was done with the help of Google Scholar and the database Web of Science. 
In this phase, there were no restrictions regarding what quality the articles had to have. What this means 
is that the articles did not have to be peer-reviewed because we were only looking for a basic 
understanding regarding the topics. After the thorough phase, we did a more focused search, where we 
wanted a deeper understanding of gamification and the efficient market hypothesis. This led us to search 
for peer-reviewed articles for both gamification and the efficient market hypothesis. Lastly, the third 
phase was done to ensure that we did not overlook any important information. This was done by using 
the references of the peer-reviewed articles and controlled that the relevant ones for this study were read. 

 Event Study 
We chose to do an event study because the effect of an event is directly reflected in the security price, 
which in turn gives us the economic impact of the news announcement over a relatively short period of 
time in comparison to other methods (Campbell, Lo, & MacKinlay, 1997). Even though Wells (2004) 
suggests that event studies validity is decreased by the fact that they assume that no outside information, 
such as macro economical events, affect the study, we consider the event study to be a valid method in 
our research. The short period of time from an announcement to an effect on the share price facilitates 
the process of ruling out other factors for us. This, and the number of studies with a similar purpose as 
ours with successful results from the event study, laid the foundation to why we chose to do an event 
study. In our event study, the stock market is assumed to be of the semi-strong efficiency, declared by 
Fama (1970). 
 
The event study’s ability to easily construct measures using financial data has been appreciated amongst 
a broad field of markets and during a long time (Campbell et al., 1997). The first event study dates way 
back to 1933 (MacKinlay, 1997). Multiple contributions has been made to the methodology throughout 
the years and have contributed greatly to the capital market research (Corrado, 2011). The event study 
methodology continuously improved, but since Fama, Fisher, Jensen & Roll (1969) introduced the event 
study, in which abnormal returns are calculated by mapping a security’s deviation from the market 
model’s normal return, it has been the basically the same (Corrado, 2011). 

 Event Study Structure 
The structure of our event study was based on the Campbell et al. (1997) seven steps of outlining an 
event study. The seven steps, which cover the event study procedure from definition to conclusions, 
acted as a template in which we could adjust and shape the content to fit our purpose. We chose these 
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seven steps as an aiding tool to form our event study, to make sure that our event study was structured 
similarly to the praxis and to make sure that no relevant part of the event study was left out. 
 

 Event Definition 
The initial step when performing an event study is to define the events of interest and the timespan in 
which the security’s price will be examined, also known as the event window (Campbell et al., 1997). 
 
In our study, the events of interest were when a news announcement was made about a company listed 
on Nasdaq Stockholm. The content of the news announcement had to be related to gamification in order 
to be an event of interest. The event window was set from two days before the event occurred to three 
days after the event. In line with Currana & Moran’s (2006) research, we wanted to set the event window 
to as short as possible, to minimize the effect other events could have during the event window.  
 

 
Figure 2: Event study timeline 

Source: Authors own. Derived from (Curran & Moran, 2006). 
 
We examine two days before the event to capture eventual leak of information before the announcement 
day. Two days is the number of days normally used in event studies to capture this leak, without making 
the event window too big (Curran & Moran, 2006) and that is why we chose two days. We were 
interested in examining the three days after the event to see if the market overreacted from the news and 
if the security price adjusts from the overreaction which it, according to De Ridder (1990), could do 
when public news published in a semi-efficient market. 

 Selection Criteria 
After defining the event, the criteria for selection of companies and other relevant actors in the event 
study should be established to get valid data required to perform the study (Campbell et al., 1997). 
 
News announcement that was used in this study was collected from the database Retriever with a 
limitation that the source of the announcement had at least 10 000 daily readers. This limitation was set 
to ensure that each event reached a relevant amount of readers. The reason why we did not collect events 
from one single newspaper was to not target one specific group or specific area in Sweden. The downside 
of not collecting data from a single source is the difference in time to invest based on new information. 
The more rational investor that take part of the information, the faster will the opportunity window to 
invest close (Merton, 1987). Also, the news announcements chosen in our study were not biased towards 
gamification, but instead let the reader himself/herself decide if gamification brought value to the 
company or not. All of our media coverage can be seen in Appendix A. 
  
Since gamification is an upcoming trend, as suggested by Basten (2017) and Dicheva et al. (2015), and 
has not reached its full publicity, newspapers rarely write about gamification per definition. We searched 
for articles with different gamification-related techniques, events and game elements in the header and 
preamble. This limitation was done because a search for our selected keywords without any limitations 
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in the database Retriever would result in insignificant articles that only mention these keywords as a 
subpart of the article. During our article search, we noticed that one event was reoccurring for the same 
company year after year. We chose to analyze each of these reoccurring events to capture the affect of 
new investors every year. The different game elements and events that were used as keywords during 
the search are presented in table 1. We chose these keywords because they were the ones that had the 
most media coverage and also permeate most of the literature referring to gamification. 
 

Table 1: Keywords used in data collection 
Keywords 

Lojalitetsprogram 
Bonusprogram 

Hackathon 
Hackaton 

Innovationstävling 

Tävling 
Pris 

Innovation 
Motivation 

Gamification 
 
From the different events, we collected the financial data for each one from Nasdaq Stockholm. Each 
events data was collected manually because we wanted to ensure that each data collection was correctly 
gathered. Following table shows the percentage of all companies that had an event occur in the 
respective year. A full summary can be seen in Appendix B. 
  

Table 2: The year of which the articles used were published 

Year No. Of Articles 
Percentage of All 

Companies 

2011 5 13% 

2012 6 16% 

2013 6 16% 

2014 6 16% 

2015 9 24% 

2016 8 21% 

2017 12 32% 

2018 16 42% 

2019 6 16% 
    

  
 
 
 
 
To ensure that this study is not biased towards a specific industry following table show the different 
industries, in which the companies that our events refer to are active. This information was gathered to 
measure the effect of gamification in different industries and to amplify the validity of our research. 
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Table 3: Number of events per industry 
Industry No. Of Related Events 

Consulting 13 

Industrial Goods and Services 8 

Retailer 4 

Home Electronics 5 

Telecommunication 11 

IT Service 1 

Airline 6 

Energy 5 

Fashion 6 

Forest 7 

Construction 2 

Commercial Vehicles 2 

Technical 3 
 

 Normal and Abnormal Returns & Estimation Procedure 
To estimate the value of the event, there has to be a measure of the abnormal return, which is the 
difference between the expected return that would have been if the event didn’t happen (the normal 
return) and the actual return (Campbell et al., 1997). There are many ways to calculate the normal 
return, so a fitting model must be chosen.  After selecting the model, the parameters must be estimated 
by using data from before the event period, also known as the estimation window (Campbell et al., 
1997). 
 
After collecting the events, we researched which model to use when to measure the abnormal return. 
Studies from Dyckman et al (1984), MacKinlay (1997) and Campbell et al. (1997) suggest that the 
market model is the most used model when calculating the estimated return on event studies, due to its 
validity and simplicity. They propose that the market model is slightly better at detecting event effect 
than a similar model called the Constant Mean Return Model and has higher validity than the Capital 
Asset Pricing Model (MacKinlay, 1997). The market model is a single factor, and even though there are 
more sophisticated models that take multiple factors into consideration, the benefits for using them are 
in comparison to a single factor model are limited (MacKinlay, 1997). We chose the market model in 
our study because it provides more reliable and valid results than other one factor models, whilst being 
easier to use than the multiple factor models.  
 
For any security 𝑖, the market model is: 
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 𝑅𝑖𝑡 = 𝛼𝑖 + 𝛽𝑖𝑋𝑡 + 𝜀𝑖𝑡 
 

(1) 

 
 𝐸(𝜀𝑖𝑡 = 0) 𝑣𝑎𝑟(𝜀𝑖𝑡) = 𝜎𝜀𝑖

2  (2)(3) 
 
Where: 

𝑅𝑖𝑡= Security 𝑖’s return at time t. 
𝛼𝑖= Security 𝑖’s specific return that is not influenced by the market’s return.  
𝛽𝑖 = The systematic risk of the market that affects stock 𝑖.  
𝑋𝑡 = The market portfolios return at time 𝑡.  
𝜀𝑖𝑡 = The zero mean disturbance term.  

 
We used this to calculate the normal return. We then calculated the abnormal return by subtracting the 
actual reported return with the normal return that we got from using the market model. The following 
formula was used:  
 𝐴𝑅𝑖𝑡 =  𝑅𝑖𝑡 − 𝐸[𝑅𝑖𝑡| 𝑋𝑡] 

 
(4) 

 
where 𝐴𝑅𝑖𝑡 is the abnormal return of security 𝑖 during time 𝑡, 𝑅𝑖𝑡 is the security’s return at time 𝑡 and 
𝐸[𝑅𝑖𝑡  | 𝑋𝑡] is the expected, or normal, return. Since we use the market model to calculate the abnormal 
return, 𝑋𝑡 is the market return at time 𝑡. 

  
For every event, we calculated the normal return for each day in the event window by using the market 
model. 
 
 𝐸[𝑅𝑖𝑡 | 𝑋𝑡] =  𝛼𝑖 + 𝛽𝑖𝑋𝑡 

 
(5) 

 
The normal return was achieved by multiplying the security’s return explained by the market, 𝛽𝑖, with 
the actual market return of that day 𝑋𝑡 and then adding the return that wasn’t related to the market’s 
return, 𝛼𝑖. 

 
𝛼𝑖 was calculated with a best-fit regression line, which determines the value of the dependent value 
when the independent value is 0 and is calculated as: 
 

𝛼 =  �̅� −  𝛽 �̅� 

 

 
(6) 

where the slope 𝛽 is the vertical distance divided by the horizontal distance of two points on the line, 
is calculated as: 
 
 

𝛽𝑡 =
∑ (𝑥𝑛 −  �̅�𝑛)(𝑦𝑛 − �̅�𝑛)250

𝑛=0

∑ (𝑥𝑛 −  �̅�𝑛)2250
𝑛=0

 
(7) 

and where x and y are the averages of the OMX Stockholm All-Share Cap_GI (the market) returns and 
the company’s returns during 𝑡, which is the estimation window period. (Microsoft, 2019). Our 
estimation window is set from 252 days before the event day to two days before the event day, making 



 

20 

it a total of 250 days before the event window. We chose 252 days before the event day, which represents 
one year of trading, since is considered to be the usual length of the estimation window during event 
studies (Benninga, 2014). These calculations were done in a Microsoft Office Excel program we built, 
where we also stored the data for all the companies returns, from the beginning of the estimation window 
to the end of the event window. These were compared to the index OMX Stockholm All-Share Cap_GI. 
We used the OMX Stockholm All-Share Cap_GI since the market because all the companies analyzed 
are listed on Nasdaq Stockholm, and because it focuses on returns, how the share prices are changing 
and it also takes the share dividends into consideration. Compared to other indexes, such as OMX 
Stockholm All-Share Cap_PI, it gives a better understanding of the returns of the stocks (Nasdaq, 2019). 

The change in returns of a stock was calculated as:  

 𝑅𝑖𝑡 = ln (
𝑃𝑖𝑡

𝑃𝑖(𝑡−1)
) (8) 

Where 𝑃𝑖𝑡 is the actual reported stock price of security 𝑖 at time 𝑡. We used the logarithms when 
measuring the change to normalize the values. The mentioned formulas allowed us to calculate the 
abnormal return of a specific day. This was used to see if the news announcement about gamification 
had an effect on the return of the shares on the actual event day. The abnormal return value was also 
used in later calculations to get an overview of the change in abnormal return during the entire event 
window for all of the 91 events. 
 
When a news announcement gets published, the investors sometimes already have reacted, due to a 
leakage of news or slow announcement from the publisher and sometimes have a delayed reaction or 
overreact to the news. Since investigating the abnormal return on the event day only gives us information 
about that day, we had to research the other days of the event window. In order to calculate the days 
before and after the event, we started with calculating the Cumulative Abnormal Return (CAR), which 
is the sum of all the abnormal returns during the event window. 
 
 

𝐶𝐴𝑅𝑖(𝑡𝑗 , 𝑡𝑘) =  ∑ 𝐴𝑅𝑖𝑡

𝑡𝑘

𝑡=𝑡𝑗

 
 
(9) 

 
Where 𝑡𝑗 is the start of the event window and 𝑡𝑘 is the end of the event window. In order to get an 
understanding of how big the is abnormal return was per day, we calculated the average of CAR, the 
Cumulative Average Abnormal Return (CAAR). 
 
 

𝐶𝐴𝐴𝑅𝑡 =  
1

𝑁
 ∑ 𝐶𝐴𝑅𝑖(𝑡1, 𝑡2)

𝑁

𝑡=1

 
 
(10) 

 
Where N is the number of days. 
 
The CAAR calculations were used for three purposes. Firstly, we used it to calculate the cumulative 
average abnormal return for the event days, to see the average change in returns and if it was significant. 
Secondly, we calculated the two days before the event days with the formula, to see if information had 
leaked before the news announcement and had gotten reactions from the investors. Thirdly we calculated 
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the CAAR of the three days after the event days, to understand if there was a delay in investing after the 
news announcement or if there was an adjustment of the share price from an eventual overreaction on 
the event day. With the information about the investor’s reactions the days before, during and after the 
event, we managed to come to a more reliable conclusion about the effect of the news announcement. 
 
By using the mentioned formulas on every observed event, we managed to get the normal and abnormal 
return for every event. The next step was to control how significant the deviation in return was, based 
on the news about gamification.  

 Testing Procedure 
Once the estimation procedure was completed and the parameters estimated, the abnormal returns 
could be calculated. The framework in which the abnormal returns are tested must be designed and null 
hypothesis should be defined (Campbell et al., 1997). 
 
Once we collected the data from all the events, we had to test if the results achieved were significant in 
order to answer our research question. We started with doing a test on each of the event days separately. 
We performed a student’s t-test to test the significance of the events. An AR t-test for every event day 
was performed to see if the results from the actual announcement day were statistically significant on 
any of the events. After that, we did a CAAR t-test on the two days before the event and the three days 
after every event day, to see if the results were significant. After that we conducted another CAAR t-
test for the three days after each of the statistically significant event days, to see if they caused an 
overreaction, which then would have been adjusted during the following days. 
 
These tests were followed by three more CAAR t-test, to see the significance of the cumulative average 
abnormal return of the 91 events combined. The three tests covered the two days before the event day, 
the event days and the three days after every event day combined. 
 
When performing out AR t-test, we use a two-tailed test with a 95% confidence level to test our null 
hypothesis. We use a two-tailed test because we want to test the possibility that the result is statistically 
significantly greater or less than the normal return. Also, our main purpose of conducting the t-test was 
to determine if the results were significant or not, and a one tail test is not appropriate in those 
circumstances (UCLA, 2019). The null hypothesis when performing the AR t-test on a single day was 
that the abnormal return is equal to the normal returns.  
 
The formula used to calculate the AR t-test were: 
 
 𝑡𝐴𝑅𝑖𝑡

=  
𝐴𝑅𝑖𝑡

𝑆𝐴𝑅𝑖

, (11) 

 
 

Where  𝑆 =  √
1

(𝑛−2)
[∑(𝑦 − �̅�)2 −

[∑(𝑥−�̅�)(𝑦−�̅�)]2

∑(𝑥−�̅�)
2 ] 

(12) 

  
If the null hypothesis is rejected, there is a significant difference in return of the shares due  
to the event. 
 
We use the same method to test the CAAR t-test. A two-tailed test with a 95% confidence level to  
test our null hypothesis. When performing the CAAR, the null hypothesis is that the mean abnormal 
return is equal to the mean normal return. The formula used to calculate the CAAR t-test were: 
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 𝑡𝐶𝐴𝐴𝑅𝑖𝑡

=  √𝑁 
𝐶𝐴𝐴𝑅

𝑆𝐶𝐴𝐴𝑅
 , (13) 

 
 where 𝑆𝐶𝐴𝐴𝑅

2 =  
1

𝑁−1
 ∑ (𝐶𝐴𝑅𝑖 − 𝐶𝐴𝐴𝑅)2𝑁

𝑖=1  (14) 

 
 
If the null hypothesis is rejected, there is a significant mean difference in mean abnormal return and the 
normal return. 
 
After we got the t-test value, we compared it to a t-distribution table to determine if the event was 
significant or not. When we tested 91 event windows, each containing six days, we use a degree of 
freedom (df) that goes towards infinity. This means that every absolute t-value that is higher than 1.96 
will be significant. The df varied, depending on which test we were doing. 
 
After the t-tests, we performed second pass regression with dummy variables in order to get a better 
understanding of what caused the results from the t-tests. In the second pass regression, we investigated 
if the abnormal returns were dependent on either which type of industry, game element or technique the 
news covered, with a 95 % confidence interval. We chose these criteria when selecting events because, 
according to Wood and Reiners (2015), it is by the utmost importance that gamification is focused on 
the users. Their research in combination with Nevogt’s (2017) studies, which suggests that using the 
right game elements and techniques towards the users is of the utmost importance when implementing 
gamification, laid the foundation for our choice. Nevogt (2017) also emphasized the importance of 
industry in gamification and how different industries respond to different gamification techniques. 
Therefore, the question regarding how the investors react towards which industries, type of game 
elements and techniques that use gamification may differ. In an attempt to clarify what techniques and 
what industries respond the best to gamification, we chose these as our factors when attempting to 
explain the results. 
 
When performing a regression, it can be crucial to add control variables. These variables act as insurance 
to make sure the result from the regression is not affected by an outside event. If you do not take control 
variables into account when performing the regression, there is a chance that the result will be 
misleading. Although control variables can be helpful in explaining the results, they should only be 
added if there is a suspicion that these values will have a correlation towards the independent and 
dependent variables (Sundell, 2012). In our regression, we added a controlling variable of company size 
because we suspected the size of the different companies can have an effect on the abnormal return 
based on the news. We divided each company into three different categories, large cap, mid cap, and 
small cap. These categories refer to how big the companies are and the information was gathered from 
Nasdaq.  
 
This regression was calculated with the help of dummy variables, which is a binary variable that takes 
the value 0 or 1 depending on the presence or abstinence of a certain attribute. In our case, that attribute 
was if the difference in abnormal return of the event was significant in the t-test or not. If it was 
significant, the dummy variable takes the value 1, otherwise 0. With the help of this regression, we 
performed two separate tests to see if either the different industries or game elements and techniques 
had an impact on the abnormal returns.  
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To increase the validity for these tests, each regression was performed before-, after- and during the 
announcement date. This was done because sometimes, as previously mentioned, there is a leakage of 
information resulting in investors reacting to the information before the news is published. There can 
also be a delay for investments because investors sometimes need to reflect upon the news meaning that 
their investments are made after the event happens, or an overreaction from the news. 
 
In the first regression, where the industries acted as an independent variable, we used the dummy 
variables as a dependent factor. From this test, we could then determine whether the industries acted as 
a depending factor for the abnormal returns. Then for the second regression, we tested the different game 
elements and techniques in the same way as industries were tested. But, instead of having the different 
industries as an independent factor we used the different game elements and techniques. 
 

 Empirical Results 
When all data has been collected and calculated, a presentation of the results should be done in an 
econometric design. Risks, such as the results being influenced heavily by one or two firms should be 
considered when presenting the data (Campbell et al., 1997). 
 
When we had collected all of our data and our calculations were made, we presented the result with the 
help of an econometric design. It was important for us that our result was presented in a clear and 
coherent structure, which lead us to present our result with the help of tables.  

 Interpretation and Conclusions  
Interpretation and insights from the results are made. Additional analyses may be necessary to single 
out relevant factors that affect the share prices (Campbell et al., 1997). 
 
After the data presentation, we analyzed and interpreted the results in order to understand why we got 
the results we did. We attempted to distinguish the factors that indirectly and directly affected the results. 
This was done simultaneously as we linked the result to previous theory in order to see similarities and 
differences. Lastly, we conducted a conclusion based on our analysis where we present the result for our 
master thesis and also our own ideas for future research.  
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4 RESULTS 
In the event study, the effect news announcements about gamification had on the company shares was 
tested. The results are given in abnormal returns, which is the difference between expected return and 
the actual reported return. The abnormal return was calculated before the event, on the event day and 
after the event. When the first regression was completed, another one was done in order to get a deeper 
understanding of the results from the first analysis. 

 Abnormal Returns 
The abnormal result was calculated for the event day and the cumulative average abnormal return was 
calculated for the two days before the event day and for the three days after the event day, for each event. 
The significance for each event was calculated and the number of significant observations is presented 
in table 4 below. It should be noted that a period is considered significant even if only one out of three 
days gave statistically significant results. 
 

Table 4: Number of significant events 
Period Number of significant observations 

ED -2 & -1 days 5 out of 91 events 

ED 4 out of 91 events 

ED +1 to +3  
days 

11 out of 91 events 

As shown in table 4, a minority of the events provide statistically significant results. This test calculates 
every event separately. In table 5, the result from calculating the cumulative average abnormal return of 
each period in the event window is presented. 
                   

Table 5: CAAR during the event window 
Period CAAR t-test Significant? Number of observations 

ED -2 & -1 days −0,17% −0,57 No 182 

ED −0,13% −0,69 No 91 

ED +1 to +3  
days 

0,10% 0,19 No 273 

 
In the first period, ED -2 & -1 days, we examine the results from the two days before the event day, for 
each of the 91 events. The result from the 182 days shows a negative CAAR of -0,17% which means 
that the abnormal return is lower than what it is estimated to be, if there weren’t a news announcement. 
It should be noted that the result from the t-test was -0.57, which proves that the result is statistically 
insignificant. 
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The result from measuring the CAAR on the event days was -0,13%. This result, similar to ED -2 & -1 
days, show that the event has a negative effect on the abnormal return. The results from the t-test were 
-0.69, which makes the results statistically insignificant. 
 
In the last period, ED +1 to +3, we study the difference in return during the three days after an event 
day. The results show that the abnormal return increases in comparison to the estimated abnormal return 
during three days after the news announcement with 0,10%. The result of the t-test, which was based on 
273 days, was 0.19 which renders the results statistically insignificant. 
 
The CAAR results show an average change in cumulative abnormal return per day, which in our case 
mean that an average change in return during an event window will start with two days of -0.17%, 
followed by one day of -0.13% and then three days of +0.10%. These results show that the average event 
window decreases the value of a company’s return with 0.17%. 
 

Table 6: CAAR three days after a statistically significant event day 
Period CAAR t-test Significant? 

Significant ED1 
 +1 to +3 days 

−1,56% −0,85 No 

Significant ED2 
 +1 to +3 days 

−0,83% −0,77 No 

Significant ED3 
 +1 to +3 days 

0,89% 0,71 No 

Significant ED4 
 +1 to +3 days 

−0,88% 5,08 Yes 

 
The result in abnormal return proved to be statistically significant on four out of 91 event days, as shown 
in table 4. Table 6 reports the CAAR of the three days after each of these significant event days. In three 
out of the four days, the abnormal return converted from positive/negative abnormal return to the 
opposite during the following three days. Out of the four days, three were statistically insignificant. 
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 Influence Test of Industries 
To test if the different industries had an impact on the result for the abnormal return, a linear regression 
was made with the help of dummy variables. Table 7 shows the result of these regressions on, after and 
before the event day. 
 

Table 7: Results from regression on industries effect on significant events 
Period Variable R square Beta t Sig. 

 
ED -2 & -1 days 

(Constant) 
  

0,812 0,419 

Company size 0,000 -0,024 -0,212 0,832 

Type of industry 0,000 0,025 0,219 0,827 

 
ED 

(Constant) 
  

-0,169 0,866 

Company size 0,002 0,046 0,408 0,684 

Type of industry 0,020 0,142 1,266 0,209 

 
ED +1 to +3  

days 

(Constant) 
  

0,696 0,488 

Company size 0,005 0,068 0,599 0,551 

Type of industry 0,000 0,018 0,164 0,870 

Dependent variable: Gamification 
* Significant level: 0.05 
 
These results show that the type of industries has a 2 % correlation with the abnormal returns on the 
event day. This suggests that for some events the type of industry could have an impact on the abnormal 
return. Since the significant value is greater than 0.05 (0.209), the result is statistically insignificant. 
This means that from 91 different events, the result for the abnormal returns do not depend on which 
type of industry the event refers to, on the event day. Same goes for both before and after the event day. 
The correlation is 0 % between the abnormal return and the type of industry during the periods before 
and after the event day, with significant values of 0.870 and 0.827. These results indicate that the 
different type of industries that our events refer to do not affect the abnormal returns.   

 Influence Test of Game Elements & Techniques 
To test if different game elements or techniques had an impact on the result for the abnormal return, 
linear regressions were made with the help of dummy variables. Table 8 shows the result of these 
regressions.  
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Table 8: Results from regression on game elements & techniques effect on significant events 
Period Variable R square Beta t Sig. 

 
ED -2 & -1 days 

(Constant) 
  

0,723 0,472 

Company size 0,018 -0,135 -1,191 0,237 

Game elements & 
Techniques 

0,066 0,256 2,261 0,026* 

 
ED 

(Constant) 
  

1,027 0,307 

Company size 0,000 0,019 ,159 0,874 

Game elements & 
Techniques 

0,003 -0,050 -,429 0,669 

 
ED +1 to +3  

days 

(Constant) 
  

1,063 ,291 

Company size 0,004 0,060 0,520 0,605 

Game elements & 
Techniques 

0,000 0,003 0,024 0,981 

Dependent variable: Gamification 
* Significant level: 0.05 
 
These results show that the period after the event and on the event day has 0% and 0,3% correlation 
with the abnormal return. The significant values are 0.669 and 0.981 which results in that these values 
are not statistically significant. Before the event day, we get a statistically significant correlation on 6.6 
%. This could indicate that game elements and techniques can have an effect on the abnormal return in 
the timespan two days before the event occur.  

 Summary of Results 
A minority of the events examined show a statistically significant effect on the abnormal return on the 
company shares, during the event window. The tests on how news about gamification affects the return 
of a company’s shares do not, due to the lack of significant results, show a significant correlation, 
although the results imply that the news has an overall negative effect on the return. Our result from the 
second pass regression shows no indication that industries nor game elements and techniques can explain 
our results on the abnormal return, with the exception of two days before an event where game elements 
and techniques have a slight impact on the significance of an event. 
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5 ANALYSIS  
In the analysis chapter, the abnormal returns and second pass regression findings from the event study 
are examined and analyzed. Potential explanations for the results, anchored in previous event studies 
and studies of about gamification, is brought forward. 

 Abnormal Returns 
In table 4, the number of significant observations per period is presented. The number of significant 
observations per period is spread evenly amongst the periods, with a slightly lesser amount of days 
during period one. The spread amongst the periods suggests a variation amongst the different events, 
where some might have had information leaked with early reactions and others have had a delayed 
reaction to the news. The number of significant observations is low in comparison to the total amount 
of events. This could be explained by outside information, such as macro economical events, being 
disregarded in this event study. As mentioned by Wells (2004), event studies validity is decreased by 
disregarding outside information, which could be the case here. 
 
The result from the first period (ED -2 & -1) presented in table 5, show a CAAR of -0.17%. Out of the 
three periods, this one had the biggest effect on the abnormal returns. The fact that the actual return had 
the biggest separation from the normal return during this period suggests that, as mentioned possible by 
Curran & Moran (2006), the information published in the news announcement leaked before being 
published and was available for the investors before the news announcement. The negative CAAR result 
shows that the investors' reaction to the information was negative, and in line with the theory of the 
efficient market hypothesis, therefore considered the company’s value to decrease with the usage of 
gamification.  
 
On the event day, the CAAR result maintained negative with a value of -0.13%. Similar to the period 
before the event day, the negative results give us an insight in the investors' pessimistic thoughts about 
gamification as a value increaser, since the stock price is a reflection of all information and also a 
reflection of a company’s value, and it was decreased with the news (Fama, 1970). Even though 
statistically insignificant, the result from the event day implies that the news announcements affect the 
price negatively. This contradicts the implications made about gamification indirectly increasing the 
financial value of a company, since the semi-strong form of efficient markets states that the share price 
is a direct reflection of the value of a company (Fama, 1970). Although gamification isn’t mentioned in 
their study, the implication of our results also contradicts Roberts & Dowling’s (2002) statement that 
intangible assets, like gamification, are of great importance when creating company value. If 
gamification were to increase the value of the company, the share price should according to the efficient 
market hypothesis increase. A potential explanation for the unexpected results could be the rationality 
of investors. As suggested by Sharpe (1964) and in the obligatory conditions of efficient markets 
(Shleifer, 2000), the investors are assumed to be rational. Rational investors are profit maximizing and 
risk minimizing, which could explain our results. Since implementing gamification is a difficult task 
that requires research and an understanding of the company (Dale, 2014), it could be done incorrectly, 
harming the company more than helping by creating hostile working environments (Loughrey & Broin, 
2018) and indirectly decreasing the value of the company (Krchnak, 2015). If this is the reasoning of 
the risk-minimizing investors is not safe to assume, but it could play a role in the negative implication 
of the results. Another reason for the results could be attributed to a lack of recognition. As stated by 
Merton (1987), investors tend to invest in companies and structures that they are familiar with. Since 
gamification still is in the development phase (Dicheva et al., 2015), the recognition of it can be assumed 
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to be low and therefore not as attractive to invest in, assuming Merton’s (1987) statement is applicable 
to gamification. 
 
During the three days after an event day the CAAR result presented in table 5, was +0.10%. This is the 
first positive CAAR during the event window and this suggests, in line with the efficient market 
hypothesis, that the investors believe that the company became undervalued during the two first periods 
of the event window. This could be the effect of, as stated possible by De Ridder (1990) in a semi-strong 
market, a slight overreaction to the new information, which got adjusted during the final three days of 
the event window. 
 
The events examined in our study on average make the return of a company’s shares decrease with 
0.17% during the event window. The result suggests that the investors on average consider the new 
information to lower the value of the company. Although the result implies that the results reflect 
investors thoughts about gamification, it cannot be ruled out that the difference in results between the 
periods could be random, if the theory of random walks (Fama, 1965) is considered.  
 
It should be mentioned that the results show an implication of the mentioned changes, even though the 
results are not statistically significant. When analyzing the results from table 5, Dimson’s (1979) critic 
against the market model should be considered. Dimson (1979) argues was that the market models 
assumption the historic data are constant after the estimation period could result in false normal return, 
which would alter the abnormal return values received in this study. 
 
In table 6, the results from the three days after an event day with statistically significant results were 
presented. In three out of the four days, the abnormal return converted from the positive/negative 
abnormal return to the opposite during the following three days. This could be explained as an 
adjustment after an efficient market overreaction (De Ridder, 1990). The fact that the effect varied 
between positive and negative on the different event days but still got a counter effect the following 
three days suggests that an overreaction could be an explanation to the change in return the days after a 
significant event day. Although the test implies these results, there are few samples of significant event 
days, which mean that the conclusions are based on little data. It should also be mentioned that only one 
out of the four were statistically significant should be considered when reviewing the results.   

 Analysis of Industries 
From our second pass regression, where industries acted as a dependent variable, our results showed no 
statistically significant result (See table 7). The result contradicts the assumptions made that 
gamification differs significantly depending on which industry it is implemented in. The assumptions 
were based on various examples of companies using gamification differently to excel in their own fields 
of expertise. Airline businesses who have been using gamification for quite some time are mainly 
interested in two specific effects from gamification, customer satisfaction, and customer loyalty (Friend, 
2019). Facebook, on the other hand, is mainly interested in innovation (Weinberger, 2017). Since the 
use of gamification is broad and can be used in multiple kinds of ways, it was assumed to give 
significantly different effects to the company, an assumption which our results contradict. A potential 
reason for our insignificant result could be that potential investors have preconceived opinions about 
gamification. They may be hesitant that the implementation of gamification went wrong, as Dale (2014) 
points out in his research, resulting in a hostile working environment, which then would influence the 
daily operations negatively (Krchnak, 2015). Another reason could be the lack of knowledge amongst 
the investors. As mentioned by to Dicheva et al.  (2015) gamification is in a developing phase, and 
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therefore the full width of its potential, in general and specific industries, may be overlooked by the 
investors. 

 Analysis of Game Elements & Techniques 
The result from our second pass regression, where game elements and techniques acted as a dependent 
variable, was statistically significant with a 6.6 % correlation to the abnormal return (see table 8). This 
result was measured from the events that occurred in the timespan two days before the event. It should 
be mentioned that the remainder results from our event window showed statistically insignificant results. 
The result provided in this regression opposes the assumption made previous to the test, that the game 
elements and techniques would have an impact in explaining the results. The assumption was based on 
Kocadere and Çağlar’s (2018) research, which suggests that different game elements and techniques 
have a large impact regarding the successfulness of a gamification implementation. Similar to the 
assumption that different industries are significant due to the broadness of gamification, the quantity of 
game elements and techniques were assumed to provide different attributes to a company and therefore 
be significant in our study. This assumption was false in our study, which potentially could be explained 
by Wells (2004) statement, that event studies may be affected by factors not accounted for, and therefore 
alter the results. Another reason, as previously mentioned in chapter 5.2, could be derived to a lack of 
knowledge of gamification amongst the investors. 

 Summary of Analysis 
In the results from the abnormal return tests, the tendency was that the news announcements about 
gamification decreased the share price and therefore also the value of the company, in line with the 
efficient market hypothesis. Although there were a few statistically significant observations in the data, 
in which the tendency was shown, the general results conclude that the abnormal return tests of the event 
windows showed no statistical significance. The tendency from the results, that the new information 
affected the share price negatively, can therefore not be confirmed as true. We attempted to explain the 
result by performing a second pass regression, where the impact of the industries, game element and 
techniques written in the news announcement were tested. The results from the second pass regression 
were mainly statistically insignificant and could therefore not explain the results. There are many 
potential reasons for the insignificant result, some of which may derive from investors perspective of 
gamification and their potential lack of knowledge about gamification’s potential indirect effect on a 
company’s results. 
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6  CONCLUSION, LIMITATIONS AND FUTURE RESEARCH 
In the concluding chapter the purpose, research question and complete process are revisited and 
summarized along with the results. Potential limitations to the study are reflected upon and suggestions 
to future research are provided. 

 Conclusions 
 
The purpose of this study was to investigate if gamification has a positive effect on a company’s 
financial value. The goal with serving this purpose was to fill a hole in the research of gamification and 
thereby new relevant information that potentially could facilitate a company’s decision-making in 
whether they should implement gamification or not. An increase in gamification usage could lead to 
generally better work environments with higher motivation and engagement (Dale, 2014), to mention 
one of several potential benefits. 
 
To serve the purpose of the study, an event study was conducted. The reaction of investors when a news 
announcement about gamification got published was measured in the form of abnormal returns on 
stocks. The main objective of the event study was to calculate the difference in expected and actual 
return, in accordance with the event study procedure. The difference in actual return compared to the 
estimated return would then provide insight, in line with the efficient market hypothesis, in a change of 
value in the company. After determining whether the news announcement was significantly correlated 
to a change in stock returns or not, a second pass regression was conducted in order provide insight in 
why some news announcements affected the returns whilst others didn’t. 
 
The results from the event study showed no statistically significant difference in return between the 
actual return and the estimated return, suggesting that the news about gamification did not affect the 
share price of the company. According to the efficient market hypothesis, if the news about gamification 
did not affect the share price it didn’t affect the value of the company either. The result, even though 
statistically insignificant, showed a tendency that news about gamification lowered the return rather than 
increasing it. The result contradicted the assumption made that gamification indirectly increase the 
financial results of a company. The assumption was based on the financial drivers that are a result from 
implementing gamification, as suggested by Pettey & Van der Meulen (2012), Markopoulos et al. 
(2015), Basten (2017), Dale (2014) and many more gamification researchers.  
 
Based on the results from this study, it is not recommended to invest in a share merely based on the fact 
that they have implemented gamification, since this study shows no proof that it will increase the share 
price, on the contrary, the tendency is negative. On the same note, companies looking to increase the 
return of their shares might investigate different options. The method of this study is focused on the 
perspective of investors to get an insight into gamification’s effect on a company’s value. Although this 
study does not prove that news announcements from Swedish media about gamification in companies 
listed on Nasdaq Stockholm affect the return of their share, it is not equivalent to gamification not 
increasing the financial value of the companies. 
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 Research Question 
How will Swedish news announcements about a Nasdaq Stockholm-listed company’s use of gamification 
affect the return of their shares?  
 
Although the results from this study imply that news announcements about gamification decrease the 
return of the company share, the results provided were not statistically significant and we can therefore 
not rule out that the negative effect on the shares were random. Due to the statistically insignificant 
results, the answer to the research question is that Swedish news announcements about gamification do 
not significantly affect the shares of companies listed on Stockholm Nasdaq. 
 

 Limitations 
The results provided from the event study constitutes the main findings of this study and was therefore 
the main driver in attempting to serve this study’s purpose. It should be mentioned that the all limitation 
of performing an event study also affected the final result. The main limitation that should be highlighted 
is the assumption in event studies that outside information, such as macro-economic events, do not affect 
the results in the event window (Wells, 2004). Although we tried to counter this effect by using company 
size as a control variable in our second pass regression, to get an understanding if this affected the 
results, there are potentially other factors that affected the returns of the company’s and therefore altered 
the explanation of why we got the results we did. 
  
Within the framework of the event study, we set limitations of what types of companies to research, 
what news to accept and what sources of news to accepts, which greatly affected the result of our study. 
We chose to examine the change in return in companies that have issued shares and is listed on Nasdaq 
Stockholm. These limitations narrow down what the result explains. The results explain the investor's 
belief that news announcement about gamification increases the value of companies listed on Nasdaq 
Stockholm. The fact that it is only the investors view on gamification that is being analyzed could have 
a great influence on the result, and a study covering a larger target group could get another result 
completely. The result in this study does reflect society’s view on gamification nor the value for 
gamification to companies that are not listed on the stock market. 
  
When collecting data, we chose to search for gamification-related techniques, events and game elements 
in the header and preamble of articles. The keywords used in our searches guided us to the data used, 
which laid the foundation for the results in our study. Since we chose to use a variety of gamification-
related keywords, the data collected had a wide spectrum, which could have affected the validity of our 
study. If a narrower approach would have been used, the validity could have increased, while the results 
would have explained a smaller part of gamification. 
  
The news we chose to accept was from different sources that had a minimum of 10 000 daily readers. 
The choice of different sources effects for how long new information is relevant and therefore the time 
an investor has to invest in the information provided (Merton, 1987). With a greater number of readers, 
the window in which you can beneficially invest based on new information decreases, due to more 
rational investors taking part of the information. Since the data is collected from news sources with a 
difference in daily readers, the response from the information on the share price may vary between 
events, explaining a delay of reaction in some cases. We also chose to use multiple articles from the 
same companies that had yearly reoccurring gamification events. This may have led to the news having 
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a smaller effect on the stock return, since investors may already have invested based on the information 
about the company using gamification before. 
  
In order to perform an event study, the normal return of each event has to be calculated. We chose to 
calculate it with the market model, which has permeated the entire result. Although MacKinlay (1997) 
and Campbell et al. (1997) mentioned it as the most popular model in event studies and declared it a 
valid model for calculating the normal return in event studies, the model has flaws which affect the 
result of this study. The flaw we consider have had the biggest impact on our result is the assumption 
being made in the market model that the returns during the event window will continue in accordance 
to the returns from the estimation window (Dimson, 1979). This assumption can cause the calculation 
of the normal return to be false, which would make the abnormal return and the cumulative average 
abnormal return in the study to be false as well. Although we consider the effect of this flaw not to be 
significant enough to alter the significance of our results, it may have affected it slightly. 
 

 Future Research 
 

Our approach of the research, how gamification influence the financial value of a company, was limited 
to Nasdaq Stockholm and Swedish news publishers. It would be interesting to see if similar studies, 
conducted on different exchanges and with other national boundaries, would get the same results or if 
the views on gamification differ depending on the target groups nationality. A broader understanding of 
the general effect gamification has on a company’s financial value could be achieved, and we therefore 
suggest such studies to be conducted.  
 
As stated by Dicheva et al. (2015), gamification is in a development phase and is expected to evolve. 
We have noticed an increase in gamification articles when collecting data and the number of relevant 
articles for every new year. The implication from this is that the demand for gamification increases 
which could, despite the results from this study, very well be related gamification increasing the 
financial value. There are many ways of measuring the value of a company and even though we did not 
achieve a significant relation between gamification and the financial value, it doesn’t mean that there is 
none. Since our results, with a focus on the investors perspective on gamification didn’t answer whether 
gamification affects the financial value positively or not, a differently conducted research might be more 
appropriate. We suggest a study with a deeper focus on individual companies and their actual monthly 
results from before and after the implementation. This could give another view on the effect gamification 
has on a company’s value. The companies used in this study are all relatively big, considering they are 
all listed on Nasdaq Stockholm. Perhaps smaller businesses, where gamification becomes a core aspect 
of their operations would provide more significant results and a clearer affect from gamification on the 
financial value of the company. Since our assumption is that gamification indirectly influences the 
results, and thereby the value, the potential return on investment time could be long. In contrast to our 
study, we therefore suggest looking at the long-term effect of gamification on a company’s financial 
value.  
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A ARTICLE SUMMARY 
 

Table 9: Competition Newspapers 
Company Newspaper Headline Date 

Atlas Copco Uppsala Nya Tidning Uppsalafinalister i stor tävling 2017-03-06 
Billerudkorsnäs Branschkoll.se Hur ser en förpackning ut 2030? 2019-03-18 
Electrolux Dagens Industri Pr-projekt bygger Electrolux namn 2011-11-21 
Electrolux Dagens Media Electrolux suger spelare på Expessen.se 2015-03-25 
Electrolux M3 Tävling om framtidens design 2011-01-27 

Electrolux 
Sydsvenskan 
tematidning Designtävling för studenter 2013-03-15 

Ericsson Mobil Ericssons startar sin årilga apptävling 2013-10-17 

Fortum 
Lokaltidningen 
Stenungsund Orust prisas för satsning på laddare 2018-04-10 

H&M Dagens Industri 
H&M-miljoner delas ut till idéer för en hållbar 
klädindustri 2016-02-03 

H&M Nyteknik H&M letar teknik för återvinning av kläder 2015-08-25 

Mätse Group Packnews.se 
Metsä Board startar tävling för 
förpackningsdesigners 2017-11-29 

NCC Byggindustri Tävling bland anställda ska göra NCC säkrare 2018-06-06 

NCC Göteborgsposten 
NCC: Rumänsk arkitekturstudent vinnare av 
NCC:s och KTH:s tävling 2015-04-01 

Nokia Elektornik Tidningen Skriv Nokias nya Signal vinn 10 000 dollar 2011-09-06 
Saab Elektornik Tidningen Saab ber hackers om hjälp 2014-11-26 
Skistar Market Myskistar tar vara på åkarnas tävlingsinstinkt 2018-12-17 

Stora Enso Skog & Industri 
Företag rekryterar med Faceook och 
traineeprogram 2012-05-16 

Stora Enso Skog Supply Vinnarna utsedda i Stora Enso tävling 2016-05-12 
Stora Enso Svergies Radio Stora Enso lockar studenter till tävling 2011-04-13 
Swedbank Hallandsposten Tävling ska lyfta innovationerna 2018-10-22 

Swedbank 
Lantbrukets 
affärstidning Halv miljon till vinnaren i ny företagstävling 2019-02-06 

Swedbank Resume Så gick Swedbanks syftesdrivna startup-kampanj 2017-09-20 
Tele2 ComputerSweden Studenter är fenomenala på idéer 2011-10-07 
Tele2 Elektroniktidningen Tävla i Tele2:s Loranät 2017-01-13 

Tele2 Nyteknik 
Skänker bort det perfekta kontoret till bästa 
affärsiden 2018-02-07 

Telia  ComputerSweden Telias it-tävling lovar löneökning 2012-09-19 
Telia  Göteborgsposten Göteborg tog en trippel 2011-02-21 
Telia  Resume Telia och CP+B på appjakt 2011-07-06 
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Table 10: Gamification Articles 

Company Newspaper Headline Date 

Evry SvD 
It-företag skippar cv – anställer via 
tv-spel 2019-01-02 

HiQ 
Dagens 
Media HiQ satsar på Gamification 2015-10-12 

NetEnt Resume NetEnt släpper egen webb-serie 2017-05-08 
 
 

Table 11: Loyalty Programs Articles 
Company Newspaper Headline Date 

Finnair Cision News 
Finnair Plus blir det mest lönsamma bonusprogrammet i 
Norden 2018-05-25 

H&M Dagensindustri Ikea och H&M ger anställda miljardbelopp 2015-01-29 

KappAhl Webfinanser  
Bonus i unik app när KappAhl lanserar sin kundklubb i 
Norge 2014-08-20 

Norwegian SvD Norwegian inför nytt bonusprogram 2009-11-18 

Norwegian Affärsresenären 
Över fyra miljoner medlemmar i Norwegian Reward – 
2000 nya kunder varje dag 2016-04-18 

SAS Expressen Nytt bonussystem ska ge ökad vinst till SAS 2014-02-03 
SAS Dagens Industri Oro för bonuspoäng 2012-11-15 
SAS SvD Inlåst kund ingen hållbar affärsidé 2014-02-11 
Scandic Travelnews Ny app ska stärka lojaliteten 2018-01-31 
Scandic VA Finans Scandic Hotels lanserar kreditkort tillsammans med SEB 2018-11-15 
Clas 
Ohlson Cisionwire Idag sprängde Club clas enmiljongränsen - clas Ohlson 2014-06-24 
Clas 
Ohlson Dagens Handel Årets lojalitetsprogram 2016-03-18 
Acando Dagens Handel Kundklubb - Marginalätare eller intäktsskapare 2017-05-04 
ICA Icanyheter Plastkorten ger trogna kunder 2018-08-10 
ICA Market Icas förmåner går hem hos kunderna 2017-01-18 
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Table 12: Innovation Competition 

Company Newspaper Headline Date 

Fortum Affärsvärlden 
Fortum bjuder in till hackathon för att utveckla 
solcellserbjudandet 2016-09-05 

Fortum Kungsbackaposten Mer kreativ med egen dator 2013-01-15 
Fortum Resume Spara Värme och vinn en food truck 2015-01-26 

H&M Cisionwire 
Fem innovatörer prisade för idéer som kan bidra till en 
modebransch utan avfall 2017-04-06 

H&M Veckansaffärer Han ska ta H&M in i framtiden 2018-02-01 

Inission Cisionwire 
Simplex motion vann Inissions och Prevas 
Innovationstävling 2016 2016-04-19 

Inission Cisionwire Är du 2017 års innovatör? 2017-01-18 

Inission Cisionwire 
H&E Solutions vann Inissions och Prevas 
innovationstävling 2017! 2017-03-09 

Inission Cisionwire 
Tävla om 1,25 Miljoner i Inissions & Prevas 
innovationstävling 2017-11-08 

Inission Cisionwire 
Viscando Traffic Systems vann Prevas och 
Inissions innovationstävling 2018 2018-04-26 

Inission Cisionwire Nu har Inission Innovation award 2019 öppnat 2018-11-06 
Inission Nyteknik Innovationstävling med över 1 250 00 kr i potten 2019-01-17 

Prevas Cisionwire 
Simplex motion vann Inissions och Prevas 
Innovationstävling 2016 2016-04-19 

Prevas Cisionwire Är du 2017 års innovatör? 2017-01-18 

Prevas Cisionwire 
H&E Solutions vann Inissions och Prevas 
innovationstävling 2017! 2017-03-09 

Prevas Cisionwire 
Tävla om 1,25 Miljoner i Inissions & Prevas 
innovationstävling 2017-11-08 

Prevas Cisionwire 
Viscando Traffic Systems vann Prevas och 
Inissions innovationstävling 2018 2018-04-26 

Prevas Cisionwire Nu har Inission Innovation award 2019 öppnat 2018-11-06 
Prevas Nyteknik Innovationstävling med över 1 250 00 kr i potten 2019-01-17 
Prevas Nyteknik Innission innovation award går snart in i slutfasen 2016-03-16 
Konecranes Affärsvärlden Konecranes hackathon-vinnaren utsågs 2015-02-10 

Konecranes Affärsvärlden 
Cybercom team vinnare av konecranes andra 
hackathon 2015-09-08 

Mätse 
Group NTT Hackathon skapade LVL-hus 2018-11-23 
Nokia Smålandsposten Lukas Gustavsson vann stor tävling i London 2011-11-02 
Nokia SvD Man vill inte bara träna, man 2013-09-01 
Rottneros Fryksdalsbygden Efterlyser idéer 2014-02-04 
Sandvik Affärsliv LiU bjuds in till ingenjörstävling 2013-09-12 
Sandvik Arbetarbladet Briljanta hjärnor belönades 2015-10-07 
Sandvik Gefle Dagblad Sandvik ska bygga fiktiv miljöbro i tävling 2017-09-08 

SAS SvD 
Knowits algoritm för ansiktsigenkänning delad vinnare 
i SAS Hackathon 2019-03-25 

SEB 
Nya Wermlands 
tidningen Inission hyllar det idérika etreprenörskapet 2012-09-18 

SSAB Borlänge tidning Tävling ska lockka studenter till SSAB 2012-11-13 
SSAB Itkanalen Innovationstävling för att hitta framtidens stål-id 2018-09-20 
SSAB Norrbottens affärer SSAB håller tävling i hållbart stål 2014-07-22 
SSAB Södermanlandsnyheter Korar året stålvinnare 2013-11-19 
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SSAB Södermanlandsnyheter SSAB söker nya uppfinningar 2015-07-10 
Volvo Dagens Industri Så ska Volvo vässa sig i Kina 2012-11-21 
SaltX Cisionwire Vinnarna i SaltX hackathon ska lösa klimathotet 2018-02-09 
Tieto Norran Skelleftestudenter vann hackathon 2017-11-29 
Tieto Södra sidan, Huddinge 48 timmar Hackathon i Flempan 2016-11-19 

Knowit AB SvD 
Knowits algoritm för ansiktsigenkänning delad vinnare 
i SAS Hackathon 2019-03-25 

Studsvik Södermanlands nyheter 
Klimatsmart app vann hackathon - målet är att nå en 
guldfot 2018-11-16 

Sweco Veckans affärer Hitta idéer och talanger med ett eget hackathon 2016-03-10 
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B EVENT ARTICLES DURING SAMPLE PERIOD 
 

Table 13: Event Summary For All Studied Companies On A Yearly Basis 
Company 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total 
Acando No No No No No No Yes No No 1 
Atlas Copco No No No No No No Yes No No 1 
Clas Ohlson No No No Yes No Yes No No No 2 
ElectroLux Yes No Yes Yes Yes No No No No 4 
Ericsson No No Yes No No No No No No 1 
Evry No No No No No No No No Yes 1 
Finnair No No No No No No No Yes No 1 
Fortum No No Yes No Yes Yes No Yes No 4 
H&M No No No No Yes Yes Yes Yes No 4 
HiQ No No No No Yes No No No No 1 
ICA No No No No No No Yes Yes No 2 
Inission No No No No No No Yes Yes Yes 3 
KappAhl No No No Yes No No No No No 1 
Knowit AB No No No No No No No No Yes 1 
Konecranes No No No No Yes No No No No 1 
Metsä group No No No No No No Yes Yes No 2 
NCC No No No No Yes No No Yes No 2 
NetEnt No No No No No No Yes No No 1 
Nokia Yes No Yes No No No No No No 2 
Norwegian No No No No No Yes No No Yes 2 
Prevas No No No No No Yes Yes Yes Yes 4 
Rottneros No No No Yes No No No No No 1 
Saab No No No Yes No No No No No 1 
SaltX No No No No No No No Yes No 1 
Sandvik No No Yes No Yes No Yes No No 3 
SAS No Yes No Yes Yes No No Yes No 4 
Scandic No No No No No No No Yes No 1 
SEB No Yes No No No No No No No 1 
Skistar No No No No No No No Yes No 1 
SSAB No Yes Yes Yes Yes No No Yes No 5 
Stora Enso Yes Yes No No No Yes No No No 3 
Studsvik No No No No No No No Yes No 1 
Sweco No No No No No Yes No No No 1 
Swedbank No No No No No No Yes Yes Yes 3 
Tele2 Yes No No No No No Yes Yes No 3 
Telia Yes Yes No No No No No No No 2 
Tieto No No No No No Yes Yes No No 2 
Volvo No Yes No No No No No No No 1 
Total 5 6 6 6 9 8 12 16 6   
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