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Abstract 

Effects of Blockchain on Game Development 

Irmak Berk Koçer 
Sami Sakari Tampio 
 
 
Purpose: 
Novel technologies such as blockchain alter the way games are developed, 
and cause paradigm shift in the game industry. This thesis explores how the 
blockchain impacts conditions for developing games, with a particular interest 
in the effects on the business model used for games, and the value 
proposition offered to prospective players. 
 
Methodology: 
Since blockchain games are a new emerging industry at the moment, semi-
structured interviews are conducted with five game developers to find first-
hand data on blockchain's effects on game development using a single case 
study of a blockchain game in the late development stage. Furthermore, an 
extensive literature review is conducted to help guide the thesis and increase 
the researchers' understanding of the subject. 
 
Analysis: 
The focus of the case, which is My Neighbor Alice, is explored in detail. Then, 
the analysis of the semi-structured interviews is executed with thematic 
analysis. Based on repetitions by different interviewees, several themes and 
concepts are identified. Finally, all the gathered aspects are explained. 
 
Findings: 
The business model of blockchain games has many changes compared to 
traditional games, mainly depending on the introduction of blockchain-enabled 
asset ownership. This introduces a new value proposition to the consumers in 
tradability and Play to Earn game models. Furthermore, the focus on the 
consumer relationship increases as they now are investors. This allows 
funding to be gathered at an early stage of development and highlights trust 
between developer and player. Finally, the value created by entrepreneurs 
reflects more on alternative entrepreneurship as the case game My Neighbor 
Alice intends to be run by a Decentralized Autonomous Organization which 
consists of stakeholders of the game. 
 
Value: 
While there is much literature on various game business models and 
blockchain technology, there is a gap in the research regarding game 
development related to blockchain games. This thesis pinpointed several vital 
areas that will increase importance when such games are developed.  
 
 
Keywords: Blockchain, Game Development, Business Models, P2E, 
Decentralization 

Supervisor: Loraine Gauteul 
Subject reader: Matthew Davis 
Examiner: David Sköld 
SAMINT-MILI 22020 
Printed by: Uppsala Universitet 

 
Faculty of Technology 
 
Visiting address: 
Ångströmlaboratoriet 
Lägerhyddsvägen 1 
 
Postal address: 
Box 536 
751 21 Uppsala 
 
Telephone: 
+46 (0)18 – 471 30 03 
 
Telefax: 
+46 (0)18 – 471 30 00 
 
Web page: 
http://www.teknik.uu.se/education/ 



 

 

 

Popular Science Summary 
 

After the development of technology, the game industry, especially video games, emerged in 

the late 20th Century and attracted people worldwide. Also, players started to feel enjoyment 

and fun together with their friends and large online communities. The game industry was and 

still is eager to attract new users by offering a better experience.  

Blockchain technology has been a hot topic in the last years and influenced various industries, 

such as banking, logistic, and entertainment. Thus, the game industry is also started to pay 

attention to this unique technology which offers players asset ownership, transparency, 

engagement with community, and others.  

There is barely any existing scientific research on blockchain games, especially how 

blockchain affects the key value propositions for players and game business models. 

Therefore, the researchers aim to investigate these burning questions, so they collaborated 

with ChromaWay, a Swedish blockchain company that develops and refines blockchain 

technology platforms. Hence, the researchers performed a single case on My Neighbor Alice, 

a multiplayer builder game developed by ChromaWay. The necessary data is collected 

through semi-structured interviews with the My Neighbor Alice developers and analyzed with 

thematic analysis. 

After analyzing various aspects, our findings indicate that the paradigm shift from traditional 

to blockchain game development needs a keen focus on the economy. A sustainable economy 

could be possible in the game if the users are bringing more assets than the game pays out. 

The development phase of the game necessitates support from players and the community. 

Furthermore, compared to traditional games, blockchain games have a game funding method 

to encourage small investors to venture into their projects in return for assets or coins. The 

game economy is also not made up in blockchain games, so players should be aware of any 

potential negative and positive consequences. Even though players are more careful about 

malicious activities such as scams and hacking in these days, the governments must create 

regulations that protect the customers/players against any possible damage. 
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1 Introduction 

Each chapter will begin with a short introduction such as this one, to ease the reading 

process and guide the reader through this thesis. The introduction will disclose in short, the 

contents of the chapter. As an example, this chapter will introduce the reader to our thesis 

subject, our partner company, the aim, and purpose as well as the limitations of the thesis. 

The chapter ends with a disposition that will disclose the structure of the thesis. 

The first seeds of the video game culture were sown in the latter half of the 20th century 

(Wolf, 2007) as the technology allowed the development of home gaming systems. After their 

occurrence, video games have encaptivated people around the globe and developed into the 

rich gaming culture we have today. The industry has throughout the years undergone many 

changes that impact the way we play games and where we play them. While the term “video 

game” has its roots in specific technology used for displaying games, the term nowadays is 

widely used and has adapted with technological advances to encompass a wide variety of 

games (Ibid.). The technological advances in microprocessing and form factors, allowing 

smaller and more efficient components, have moved the games from arcades to our homes 

and onto our smartphones. Furthermore, advances in networking have allowed players to 

share the game experience either through remotely playing together or sharing game content 

in large online communities. Games use technological advances, and even serve at the 

forefront of graphical design and computational efficiency development, and thus evolve to 

use the latest technologies (Serada et al., 2021) for the best gaming experience.  

1.1 Background 

Blockchain technologies and cryptocurrencies have been a trendy subject for some years now, 

it was only a matter of time until this type of technology moved into the entertainment 

industry. As mentioned before, games have evolved rapidly, especially in the last 20 years. 

The games have become more advanced both technically and graphically, utilizing technology 

to the fullest. Video games are often made based on books, movies, and TV series. Such 

games are for example Alien, The Walking Dead, and The Witcher. What is important to 

remember is that video games evolve in a trend-like pattern, where the developers react to 

what is popular. In other words, the business case moves to where the money is. In another 

aspect, genres often originate from the community and become part of the trend, such as 

Battle Royale games (BR games), which is one of the newest gaming trends, however already 

several years old. BR games include Apex: Legends, Fortnite, and PlayerUnknown’s 

Battlegrounds (PUBG), which in 2017 started the whole Battle Royale craze. PUBG was born 

from a user-made game mode for the military simulation game Arma. More of this is even 

discussed in the article by Giovanni Colantonio (2021) published in digitaltrends, where he 

even claims the “death circle” which is a popular feature in BR games is closing in on the 

genre. This would leave a gap in the industry and something new could take the spotlight as 

something different would more easily attract new players. This gap could be an opportunity 

for blockchain-enabled games to become more mainstream. Finally, it is also important to 

remember that genres never die, they ebb and flow depending on whatever is popular at the 

time (Colantonio, 2021). There are of course many genres, a good overview of these can be 

found from (Qaffas, 2020). 
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The game industry is one of the fastest-growing entertainment industries. In 1999, the video 

game industry in the US had a sales revenue of only $7.4 billion, while the global market 

number was a mere $32 billion (Osathanunkul, 2015). 12 years later when Activision released 

the game Call of Duty: Modern Warfare 3, it generated revenues of $1 billion in only 16 days. 

This was 11 years ago and only an example of how much the game industry had grown at that 

time. 25 years prior to 2010, it was estimated that the industry grew at an annual rate of 9-

15% (Marchand and Hennig-Thurau, 2013). In 2021 Newzoo estimated that the global games 

market will generate $180.3 billion in revenues and out of this, mobile games account for 

52% of the global market, which is a 7.3% growth compared to 2020 (Wijman, 2021) – which 

already had a massive growth in mobile gaming due to Covid-19. In Figure 1 below you can 

find the cumulative annual game industry revenue growth between the years 2012-2021 

(Tomić, 2018).  

 

Figure 1. Image displaying the growth year-to-year of game industry total revenue split into 

three individual market segments (Tomić, 2018). 

It is evident that the mobile game industry is and has been rapidly growing while console and 

PC gaming have had minimal change in total revenue. The move to mobile gaming was 

disruptive for the game industry, however, the statistics above also seem to note that mobile 

gamers are “additional” revenue streams as the total revenue from consoles and PC remain 

quite similar. As such, mobile gamers were an untapped market even though various mobile 

gaming consoles have been introduced for decades. The mass adaptation of smartphones is 

probably the key explanation as they allow for quicker payments with linked credit cards and 

easy access to games on marketplaces such as the Play Store and App Store. As the mobile 

game market revenue mostly consists of micro-transactions, blockchain games running a 

similar revenue model can become very successful, as the blockchain allows the player to 
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keep, trade or resell the assets bought in the blockchain game within and beyond the game 

ecosystem.  

1.1.1 Winds of change in the game industry 

Traditionally games, either Free to Play (F2P) or Pay to Play (P2P), have a set of content that 

the game developers have implemented in the game. This content can be expanded by 

expansion packs, but traditionally the players commonly have little say in what this content 

may be, depending on the game type etc. Furthermore, in traditional games, the game 

companies own the full rights to their game and the game assets used in the game. While 

game developers of modern traditional games might listen to their audience, rarely would 

user-generated content (UGC) become official game content. UGC has been part of the game 

industry for decades, however, it has not always been as welcomed. The typical UGC that can 

be found is non-official player-made mods or modifications, which somehow alter the game. 

Usually, these mods are distributed through third party sites and have been typically viewed 

by some game studios as unauthorized changes to their work, and as such discourage the use 

of mods or even punish creators of UGC (Hulse, 2020). In recent years UGC has become 

more accepted and is warmly welcomed by game studios such as Bohemia Interactive and 

Paradox. There are even games like Roblox, which sole purpose is to have the game filled 

with UGC and has shown that user creativity is a valid business case. Studies show that user- 

or fan-based innovation is a successful concept (Li et al., 2019), which could also apply to the 

game industry. After all, the users are the ones buying and using the end product. Games such 

as Roblox which fully rely on the UGC as their main attraction, open up the discussion if it is 

right for the game company to own the assets the players have created which then is used by 

the game owner to generate revenue. A game such as Roblox with Lego-like graphics is more 

inclined towards young players. Young players are on the other hand very creative, and an 

excellent resource for a game relying its’ business model on UGC. In Roblox, the players are 

rewarded with some type of in-game currency which can be spent on the Roblox platform. In 

contrast, YouTubers who create content on the famous video sharing platform can make a lot 

of real-world money – why is this different in games? 

NFTs or Non-Fungible Tokens, which are unique forms of virtual merchandise located on the 

different blockchains have become very popular in the past year. They are defined as “a 

unique digital identifier that cannot be copied, substituted, or subdivided, that is recorded in a 

blockchain, and that is used to certify authenticity and ownership” (NFT Definition & 

Meaning - Merriam-Webster, n.d.) originally based on the token standard and smart contracts 

of Ethereum (Wang et al., 2021). NFTs are different from cryptocurrencies. Cryptocurrencies 

such as Bitcoin and Ethereum consist of coins, that are all similarly valued and 

indistinguishable similarly to fiat currencies (fungible) and may be used to purchase NFTs. 

NFTs are on the other hand distinguishable and therefore not of similar value when comparing 

one NFT to another. NFTs are unique and are not meant to be traded like-for-like, in other 

words, they are non-fungible (Ibid.) and could be described as tradeable rights to digital 

pieces of art or other similar assets (Dowling, 2022). These NFTs have also found their way 

into games enabling players to use unique assets bound to their wallets in games. A wallet is a 

place where the virtual asset is stored. There are different types of wallets, namely software 

wallets and hardware wallets. A software wallet is a downloadable program that stores your 

asset while a hardware wallet is a special type of hard drive which is used to store assets, such 



 

4 

 

as a USB stick. Furthermore, a wallet can either be hot – connected to the Internet or cold – 

offline. Typically, software wallets are more easily accessible but pose certain security risks 

while hardware wallets are safer, especially in cold mode, but similarly to ordinary keys they 

can be lost or in the worst case, broken (Suratkar et al., 2020). 

Implementation of this type of technology changes the dynamic of games and offers vast new 

ways of how games can be played or what value can be offered to the player. Since the NFTs 

are user-owned, they can be freely sold on marketplaces on the Internet, such as OpenSea, and 

as such, players can gain benefits from playing games. Players monetizing on games is not 

necessarily a new phenomenon. Sharing videos online or streaming (live broadcasting) 

gameplay on platforms like YouTube or Twitch TV or competing in e-sports events have 

allowed some players to make a living by playing games. This means that their full-time 

occupation involves playing games for their viewers, followers, or subscribers. This type of 

occupation often involves advertising or partnering but also donations from the community. 

Similarly, as with the case of Roblox, this phenomenon is usually called “Playbour” which 

can be defined as gamified labour or more simply put merging work with play (Törhönen et 

al., 2019). Sticking with Roblox as an example, it started the Developer Exchange programme 

in October 2013 (Roblox, 2013). This allows the players of Roblox to cash out in-game 

currency in real money. The exchange rate, currently at $0.0035USD/Robux (Roblox, n.d. a), 

which is the premium currency used in the game, is set by the developers of the game. This 

currency is also purchasable at an exchange rate of $0.012475USD/Robux (Roblox, n.d. b). 

The difference in the exchange rates is almost 200%, clearly benefiting the game developers. 

However, the developers naturally also have overhead costs. While the players are more like 

freelancers that are allowed to create on a platform provided for them. In the end, the update 

to add the Developer Exchange will probably be one of the most significant updates in the 

game’s history. This changed the game to a viable place for independent developers such as 

college or university students to make a passive side income by creating fun games for mostly 

children to enjoy. It is likely, that after this update the game platform saw a huge increase in 

the quality of developed games – as more mature coders arrived, that may even be working 

with the game full-time. This naturally encouraged more feedback to the Roblox developer to 

improve their developer tools so that more advanced coding and implementation could be 

done. While the community might be more split between children and the freelance 

developers, instead of just players and creators, it allowed the game to stay relevant, make 

more money and attract old and new players as well as developers onto the platform. 

Blockchain technology offers the potential for a step-change to this exploitation of player 

labour. It offers the possibility for players who are not into content creation on social media 

platforms to gain benefits from the time they spend playing games. This is commonly called 

Play to Earn (P2E). P2E games use cryptocurrencies as their in-game currency, which 

connects the game to a live market. However, it is also important to note that content creation 

is not a necessity in the P2E model, simply playing the game would suffice, depending on the 

type of game. According to the Reddit (social media platform with various communities) co-

founder Alexis Ohanian, P2E games will be the only type of games people play within five 

years. He predicts that 90% of people or gamers will learn to value their time and as such will 

not agree to play a game unless they are being properly rewarded for the time spent playing 

the game (Where It Happens, 2021). This would have a major impact on the current business 
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models and thus the value proposition used in games today, as it would make many games 

irrelevant in the face of the consumer. However, according to a meta-analysis conducted on 

the quantitative bodies of literature that have examined why we use games by Hamari & 

Keronen (2017), the six biggest variables ranked according to correlation with the intention to 

play games are: 

1. Attitude 

2. Enjoyment 

3. Perceived usefulness 

4. Satisfaction 

5. Perceived ease of use 

6. Perceived playfulness 

If Alex Ohanian’s prediction is to be true, P2E games must fulfil the above variables for 90% 

of gamers. Perceived usefulness could be a key factor here, as earning money on a game 

would significantly raise the usefulness of the game, however, this again could lead to the 

game losing points in enjoyment or ease of use when getting over the hurdles of getting into a 

P2E game, such as creating and connecting a wallet, figuring out regulations such as tax etc. 

Combining this with a competitive environment where you earn based on skill, could cause 

severe stress and a similar feeling that going to work imposes on most of us. 

Finally, there is a paradigm shift happening due to four main concerns in the gaming industry. 

First of all, centralised games have no transparency. Players cannot audit game rules since 

they are hidden in the centralized server and proprietary code of the game. Thanks to the 

characteristics of blockchain, players can audit the smart contract-based game rules (Attaran 

and Gunasekaran, 2019; Min et al., 2019). Secondly, all assets belong to the game operators 

in centralized games and on their servers. However, in blockchain games, these assets will be 

connected to their address/wallets. Hence, the players have a chance to own these assets even 

when games are no longer in operation (Ibid.). There is also a crucial perspective that the asset 

cannot be used in another game. However, there is a possibility to design blockchains as 

interoperable for the reuse of their assets in another game or metaverse (Ibid.). Another 

concern is user-generated content. Contents are restricted in the specific game in centralized 

games and as such the content belongs to the game operator. In blockchain games, the content 

can be retained by players and there is a possibility to share assets in the metaverse, which 

enables participation in a P2E or collector environment where the player is rightfully 

compensated for their time spent in the game. Therefore, this could encourage players to 

participate in building new content for the game (Min et al., 2019). 

1.1.2 Introduction to Blockchain 

Blockchain is a distributed database maintained by several devices simultaneously. A 

blockchain stores information in a digital format, which all the devices on the blockchain have 

access to. There are different types of blockchains, and these will be introduced in the 
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literature review. Blockchains are mostly known for cryptocurrencies such as Bitcoin, where 

they maintain a transparent, decentralized, and secure track of records. However, blockchain 

can be used for various purposes. A blockchain consists of blocks, where the 

information/transaction is stored and set in stone (Hayes, 2022). A new transaction is stored in 

a block, but the storage will be completed after the consensus process makes sure that the 

transaction is stored for a certain period, e.g., 10 minutes for the validity check of the block 

and transaction in the Bitcoin blockchain and afterwards will be attached to the distributed 

ledger (Nofer et al., 2017). 

The goal of the blockchain is to act as a distributed ledger, storing data in the previously 

mentioned blocks that can be easily distributed to any device on the blockchain however the 

data cannot be edited or removed. This allows data to be stored across several devices with 

not one single point of failure, which is possible with centralised server providers, thus 

increasing security and reliability. Furthermore, all these devices have the same data and thus 

if someone alters the data in one of these devices, it can be discovered and corrected by the 

other devices. As such, no single device can alter the information stored on the blockchain. To 

successfully alter the information stored, the person altering the data would need control of 

51% of the devices on the blockchain to make their altered information the main copy. With 

thousands or millions of devices, it would require a lot of skill and money to achieve that. 

Thus, more connected devices increase the security of the blockchain. Naturally, the data 

stored in the blockchain is encrypted and a key is needed to access the records. Only the 

owner of said records can decrypt them to reveal their identity. This allows for complete 

anonymity within the blockchain while transparency is retained (Hayes, 2022). 

The critique of blockchain is often cost, slow speeds, illicit use, regulation uncertainties and 

data insufficiency. While blockchain can save money for the users, it is a far from free 

technology (Ibid.). The use of blockchain requires transactions to be made on the chain, which 

is also called mining. This requires a lot of computational power (Ibid.) which means 

investment in expensive equipment and an increase in energy consumption. Slow speeds are 

usually combined with the bitcoin blockchain, which requires at least 10-15 minutes for one 

transaction to complete. However, a transaction using a traditional bank is way slower than 15 

minutes and newer blockchains have achieved much faster transaction speeds (Ibid.). In the 

end, blockchains are still far behind other technologies when it comes to how many 

transactions per second (TPS) they can handle. Blockchains are also often connected to illegal 

activities on the dark web such as drug and weapons trafficking among others. Due to the 

provided anonymity, internet criminals have found cryptocurrencies such as bitcoin a very 

useful method of transaction. Regulation regarding blockchain is constantly changing as the 

technology is new. This can cause people to shun it as they are waiting for the situation to 

become clearer. Furthermore, countries like India and China – and even Sweden, have 

proposed to ban or have already banned ownership or mining of cryptocurrencies. Finally, 

data insufficiency. A block can only store so much data, which is a pressing issue regarding 

the scalability of blockchain (Nofer et al., 2017). 

Blockchain technologies are in a similar phase as the Internet was in its early stages. When 

the use of blockchain increases so will the solutions to its many problems. No technology is 
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born ready and may require years to become convenient and attractive to the average 

entrepreneur or consumer. 

1.1.3 Problematization 

While there is a lot of research about game business models (Osathanunkul, 2015), there are 

hardly any scientific studies available when it comes to blockchain games and the 

implications decentralization and blockchain technology imposes on the development, 

funding, and changes in business models of games. While being a hot topic of discussion 

across industries, we were in contact with our partner company ChromaWay which was 

hoping to find some university students willing to look into this novel area – especially in 

relation to games. It is highly unlikely that only ChromaWay alone is interested in the topic 

and while blockchain-enabled game projects are sprouting like mushrooms in a forest after a 

heavy rain, the subject is extremely interesting – especially when new technologies emerge 

with the potential to disrupt the dynamic of traditional industries, there is often ground for 

research to fill wider gaps in knowledge. We, as researchers, struggled to find pre-existing 

studies on blockchain game business models, or how the key value propositions of blockchain 

have affected the game industry. Hence, we decided to take this chance to challenge ourselves 

with the goal of building a thesis that fills some of the gaps that were identified in the 

currently published research. 

Considering the game development field, mobile games are dominating the industry since 

revenue for mobile games is higher compared to PC and console games (Newzoo, n.d.). 

According to Kang et al. (2020), mobile games are currently in high demand since they are 

convenient, popular, flowing, and entertaining. In addition, the customers can get effective 

results such as pleasure and fun, with less effort than PC games because they require a 

keyboard and mouse. The mobile games became the revenue leaders in such a short time, as 

was seen in Figure 1, moving from a 18% share of revenue in 2012 to a 59% share in 2021, 

indicating how the development of games is business driven. With the help of 

decentralization, blockchain games adds further value to the players in the form of P2E. 

Furthermore, this is a burning question for game developers or game studios. We are curious 

therefore as to how game developers see blockchain impacting their industry. 

1.1.4 ChromaWay 

As we know, many appealing advancements are taking place in the game industry. Especially 

after the emergence of blockchain technology, it may be the start to a new era of gaming. Due 

to this reason, the researchers were keen to conduct a study on blockchain games in order to 

catch up with the immature stage of the industry. Thus, the researchers collaborated with 

ChromaWay, one of the most crucial actors in the worldwide and Swedish blockchain 

industry. 

ChromaWay is a technology company that refines and develops blockchain technology 

platforms. ChromaWay was founded in 2014 and is based in Sweden. They developed a 

protocol which is an initiative for emerging tokens on the Bitcoin network. They utilized this 

protocol to build fiat currency with LHV Bank in 2014 (ChromaWay, n.d.). In addition, they 

are the inventor of relational blockchain architecture which merges the error-resistant 

decentralized security of blockchain and the “power and flexibility” of a relational database 
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(ChromaWay, n.d.). Moreover, this blockchain provides a foundation for Chromia, a platform 

for decentralized applications. Chromia particularly fulfils cases such as managing complex 

data sets or having high I/O(Input/Output) capacity(Chromia White Paper, 2019). For 

instance, massively multiplayer online games (MMOGs) have complex data sets. Even though 

there are a lot of multiple-player online games, most of them are not based on blockchain 

gaming. However, Chromia is capable of facilitating MMOGs to build on the blockchain. In 

other words, Chromia has created a unique platform for developers and users. For instance, 

My Neighbor Alice is built on Chromia. It is a multiplayer builder game where the player can 

collect/build existing items, buy, and possess virtual lands and also meet with others (My 

Neighbor Alice Whitepaper, n.d.). 

1.2 Aim & Purpose 

This thesis aims to answer our research questions  

1. “How does Blockchain change the business model in game development, and the 

economic model of the game?”  

2. “How does blockchain affect the value proposition for the players of such games?” 

These are burning questions for our partner company ChromaWay, and we are to study the 

issue with a set of fresh eyes. While games are being developed constantly, the blockchain 

game applications are fewer in total at this moment, though many are currently in 

development. By comparing the “traditional” games with blockchain games, we may find 

answers to our research questions. 

This novel area of game development and economic models relating to blockchain-enabled 

games has not been thoroughly studied and lacks academic studies (Min et al., 2019; Scholten 

et al., 2019; Serada et al., 2021). This master thesis has the potential to contribute to future 

researchers/developments in the gaming industry. For instance, based on these analyses, 

fitting economic models for games could be developed and more customers could be reached. 

In addition, new developers can realize the development process in the field and be more 

aware of the situation in general. 

1.3 Limitations 

There are many ways to go about and execute a thesis on this novel and unexplored subject, 

and thus we must limit ourselves somewhere. There is not enough time to thoroughly 

investigate subjects like practical game development and developments in the entire game 

industry. Furthermore, we will also exclude programming-related subjects that do not relate to 

our research questions. Rather, we will limit ourselves to the move from centralized to 

blockchain game development and study the changes that happen in the process and what 

blockchain games can learn from their centralized counterparts when it comes to business and 

economics. 

As has also been an important topic regarding bitcoin especially, mostly regarding the energy 

consumption of mining activity in a Proof-Of-Work consensus algorithm (Giungato et al., 
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2017; Schinckus, 2021), we wish to point out that sustainability and the environmental impact 

of blockchain-enabled technologies will not be regarded in this thesis.  

1.4 Disposition 

Now you have reached the final part of the introduction, the disposition. We trust that you 

now understand the reasons for the execution of this thesis and why research in this novel 

field is warranted. 

In the following chapters, we will introduce the reader to the theoretical backbone of the 

thesis, which includes information on the subject, which is necessary for the reader to 

understand the thesis. The third chapter will disclose our methodology, which is the methods 

we used to gather our results. The fourth chapter will present the results we have found, and 

the last two chapters will provide a conclusion made from the gathered results as well as a 

discussion on the topic. 
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2 Literature review 

In this chapter, the necessary literature and theory will be presented and explained to the 

reader, to offer the reader the possibility of understanding the technical subjects that are 

discussed further on in this thesis. The literature review will offer the backbone upon which 

this thesis is built. 

2.1 Blockchain 

Blockchain technology appeared after the establishment of Bitcoin. Bitcoin is the first 

decentralized cryptocurrency developed by Satoshi Nakamoto. It consists of two different data 

structures which are blocks and transactions. Transactions are gathered in blocks. Blocks are 

fettered via hashes and constitute a data structure which is a blockchain (Judmayer et al., 

2017). In other words, a blockchain is a distributed database maintained by multiple devices 

simultaneously. 

According to Banafa (n.d.), the description could be elaborated more easily. For instance, 

there are 20 students in a class and the teacher will check every student regarding a list of 

students if the student is present/authorized or not. This is the demonstration of a centralized 

network but thanks to blockchain technology, all 20 students will have a list with pictures of 

the students who are attending the course. Thus, when somebody comes in, they will check 

whether the person who is present/authorized to enter or not. If not, they will start to talk with 

each other “Is this person authorized to enter our lecture?”. The presented phenomenon could 

be referred to as a gossip protocol within the Blockchain and actively demonstrates that 

human logic is added on top of cryptography. 

According to Puthal et al. (2018), there are three main types of blockchain systems which are 

public blockchain, private blockchain and consortium blockchain. Public blockchain provides 

an infrastructure that is open to everybody from different backgrounds and organizations. In 

other words, it’s called a “permission-less” blockchain. Members of this blockchain can 

execute transactions and inspect any part of the blockchain every time. On the other hand, 

only a group of people has permission to be part of and swap information in the private 

blockchain. Therefore, it’s also referred to as a “permissioned” blockchain. This blockchain is 

not associated with decentralization but more with centralization (Puthal et al., 2018). In 

addition, a consortium blockchain is both permissioned and not fully private. There are 

predetermined nodes that have a right to be part of the system. Every decision in the system is 

agreed upon by the consortium. In other words, the consortium blockchain is not a completely 

centralized or decentralized system (Puthal et al., 2018). According to Puthal et al. (2018), 

there are three main types of blockchain systems and Cai et al. (2018) introduce another one 

which is the hybrid blockchain system. A hybrid blockchain means that it is governed by a 

single authority with some permission-less operations. In other words, transactions can be 

executed privately but are confirmable by the public blockchain as an immutable record. 

The purpose of the blockchain is to eliminate the third party in the system. Thus, it provides 

an environment for a decentralized system. In other words, the participants of the blockchain 
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make the decision. The involvement of the third party causes some disadvantages. Since some 

issues can be occurred due to the third party, the blockchain is a disruptive technology that 

resolves these problems. For instance, Golosova & Romanovs (2018) mentioned that the 

blockchain solves one of the big financial problems which is double-spending without a 

middle man. There are various advantages of blockchain technology. Each transaction is 

recorded in the blockchain. All participants have data of the records and cannot be changed so 

the blockchain is an immutable system. This technology can be used in the business, logistic 

systems and government to make it safer, trusty and reliable (Golosova & Romanovs, 2018). 

According to (Blockdata, n.d.), 81 of the 100 public companies are working on the 

mainstream topic and they’re currently at different adoption stages (see Figure 2). 

 

Figure 2. Blockchain Adoption Stage of Top Institutions (Blockdata, n.d.) 

There are many use cases which are developed by these institutions. For instance, some of 

these companies are putting into operation the blockchain in order to track products and 

identify their identities thanks to its unique properties such as verification of data, and 

immutability (Blockdata, n.d.). 

However, blockchain technology also has some disadvantages. For instance, Golosova & 

Romanovs (2018) state that there could be implementation problems due to legislation and 

government. Even though there are some challenges to blockchain technology, the blockchain 

has enormous potential to solve several problems. At end of the literature review chapter, we 

will return to the challanges. 

2.1.1 Cryptocurrencies 

The most common implementation of blockchain is cryptocurrency. Considering the word 

cryptocurrency, crypto is a shorthand for cryptography which is a technique to accomplish the 

secrecy of messages (Qadir & Varol, 2019). While analysing the cryptocurrency from an 
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attribute perspective, Harwick (2016) defines cryptocurrency as a virtual currency that 

provides secure ownership and transaction thanks to cryptography.  

Also, Härdle et al. (2020) describe the typical attribute of cryptocurrencies as a network of 

peers with an equal position since every participant of this network has a replica of the ledger. 

On the other hand, fiat money, which is in use now, has value as a currency because people 

confide in the central banks. However, the key value proposition of cryptocurrencies is that 

people do not have to trust any entity and just rely on networks and algorithms established on 

the specific blockchain. 

As mentioned before, the first cryptocurrency is Bitcoin. Then, there is various type of 

cryptocurrency that is developed. According to Härdle et al. (2020), the fundamental 

differences between cryptocurrencies are cryptographic hashing algorithms, latency, and the 

selection of the consensus mechanisms. Hence, Härdle et al. (2020) divided them into seven 

different groups (see Table 1). 
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Table 1. Types of Cryptocurrencies (Härdle et al., 2020) 

 Example Description 

 

First Group 

 

Bitcoin and Litecoin 

 

Constructed as a transaction mechanism 

 

 

Second Group 

 

 

Tezos, EOS, Ethereum, etc. 

 

Designed as a distributed computation token. 

Users could execute smart contracts and 

programs on this network and when they were 

called upon 

 

 

Third Group 

 

 

FileCoin, Sia, Golem, etc. 

 

Named a utility token. For instance, these 

cryptocurrencies could be thought of as allowing 

the users who can purchase computing power 

from the network or sell it to others. This gives 

access to services/ products on the network for 

users. 

 

 

Forth Group 

 

STOs 

 

Constructed as a security token that performs as 

financial assets which are bonds, derivatives, 

stocks, etc. These cryptocurrencies could help to 

improve efficiency in settlement and clearing. 

 

Fifth Group 

 

ERC-20 which is a protocol on 

Ethereum 

 

Fungible tokens which are divisible and non-

unique 

 

 

 

Sixth Group 

 

ERC-721 which is an Ethereum 

protocol (CryptoPunks, 

Decentraland, Cryptokitties, 

Bored Ape Yacht Club, etc.) 

 

Called a non-fungible token 

 

Seventh Group 

 

Tether (USDT) and USD Coin 

(USDC) 

 

Named stablecoins which are collateralized with 

fiat money 

 

The researchers presented Table 1 in order to explain cryptocurrencies’ characteristics and 

uses, even though it is not comprehensive. In addition, despite Härdle et al. mentioning NFTs 

as a cryptocurrency, Wang et al. (2021) state that NFTs are different from cryptocurrencies 
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and could be considered as an asset. In this study, the researchers decided to assume NFTs as 

an asset. 

The reason why researchers explain the cryptocurrency is that it has many uses in the gaming 

industry such as game funding, vote right for the players, and buy or sell in-game items. More 

detailed explanations will be made in the following sections. 

2.1.2 Smart contracts 

With the enhancement of blockchain technology, smart contracts became one of the centres of 

attention. According to Cong & He (2018), smart contracts are virtual contracts that enable 

terms conditioned on decentralized consensus. They are self-enforcing and tamper-proof with 

automated execution. In addition, smart contracts are not just virtual contracts. They have the 

potential to increase efficiency and reduce cost in high degree human interpositions such as 

arbitrators, courts, etc. For instance, the Ethereum project was introduced as a unique platform 

for decentralized applications and smart contracts (Buterin, n.d.). Thus, it is possible to 

develop various smart contracts for special needs on the Ethereum network.  

According to Alharby & Moorsel (2017), there are two types of smart contracts which are 

deterministic and non-deterministic. Deterministic smart contracts are not required any data 

from an external entity. However, non-deterministic smart contracts are contingent on 

information such as data feeds or oracles from outside of the blockchain. 

There are various application areas where smart contracts can be used. For instance, smart 

contracts are fitting to business models such as online insurance, equity crowdfunding and 

peer-to-peer lending (Wang et al., 2018). Smart contracts can also be used for the 

configuration of IoT (Internet of Things) devices with the purpose of micropayment and 

recording data captures from sensors (Samaniego & Deters, 2017). In other words, it could be 

useful for controlling information by IoT devices. According to Rouhani & Deters (2019), 

there is a problem in the current healthcare system such as complicated access, consisting of 

disordered data and data consistency, privacy concerns, etc. Therefore, smart contracts can be 

utilized in various healthcare applications such as insurance claim process, document 

management and initiation of a healthcare data ledger (Kuo et al., 2017). 

2.2 Decentralization 

Decentralization stands for a shift of the power from a central authority to distributed and 

diffused among local authorities (Winthrop, 1967). For instance, decentralization implies 

removing power from a centralized organization such as the EU and moving this power to a 

more local level such as countries or states inside of the EU. In government and politics, it is 

believed that decentralization can lead to an increase in governing efficiency, reduced 

corruption and improved relationships between the people and the state. It is a way of 

bringing the government closer to the people. Decentralization further allows easier change 

and trial of new policies as the decision-making process is less centralized, thus speeding up 

the localized process in which decisions can be made. For decentralization to be successful, it 

requires a tremendous amount of preparation (Yerkes & Muasher, 2018b). While these 

examples are not related to blockchain technology and are about the decentralization strive in 
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Tunisia, the definition stays the same. More local control and less power to central powers 

such as banks, thus cutting out the middleman in a monetary transaction. 

The most crucial attribute of blockchain is decentralization. The ledger of a blockchain 

network is present on various nodes. Hence, these nodes operate like a Peer-to-Peer way for 

verifying access information without any centralized authority. In other words, the blockchain 

network utilizes distributed system architecture for verification, storing, recording, 

transmission and updating (Bhutta et al., 2021). Therefore, decentralization gives individuals 

an opportunity to make the system more secure by themselves. In addition, it targets 

robustness and scalability thanks to the lack of centralized control (Atlam et al., 2018). 

2.2.1 Trust 

There is also another perspective on decentralization which is the issue of trust. Trust is 

crucial in a digital context because digital content is so easy to copy and falsify (Varian, 2000; 

Shen et al., 2019). In addition, trust is not limited in the real-world economy; central 

authorities enable it, but people do not require an established trust relationship in the 

blockchain since transactions are executed on a distributed ledger (Shin, 2019). In this way, 

blockchain transforms the essence of the digital trust which can be explained as people 

heuristics formed between privacy and security(ibid). According to Miyazaki & Fernandez 

(2001), information privacy is a vital issue in different technological environments. Typically, 

a user’s data is saved and used in a centralized entity for some purposes. However, even 

though users’ data is transparently visible mostly on public blockchains, there is anonymity 

regarding their identity. Users do not need to provide their real identity to engage with a 

blockchain or own a wallet. Hence, decentralization enables privacy for the users against 

possible disclosure of their data to the central authority. 

Even though decentralization provides trust to some extent, it is essential to mention its 

mistrust. According to Bucko et al. (2015), cryptocurrency technology is secure. However, 

there are many concerns regarding privacy, scams, and hacking. According to Shin (2019), 

the user data is being proceeded in the blockchain and distributed among the chain, so 

malicious system members may access it by hacking the nodes despite enriched technology in 

the blockchain system. In addition, US and EU dictate rigid rules regarding data privacy. 

These regulations are enforcing the companies to protect the privacy of their customers. For 

instance, the EU constraints the user data given to the companies from going outside the EU. 

Therefore, it increases some questions regarding regulations constructed with trust-building 

strategies. 

Another concern is a rug pull, kind of scams that which founders/developers of the 

cryptocurrency project relinquish the project and capture the investor’s money 

(CoinMarketCap | Alexandria, n.d.). The rug pull generally happens in decentralized finance 

ecosystems since the developer can create a project/cryptocurrency without any audit. On the 

other hand, if the developers have a desire to publish their projects on centralized exchanges, 

there is an audit process. According to Bucko, et al. (2015), these possible malicious actions 

actively demonstrate that scams can cause massive volatility in cryptocurrencies and mistrust 

against cryptocurrencies. Therefore, regulators should take an action for the organizational 
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and behavioural measures to increase and protect trust in decentralization and 

cryptocurrencies. 

2.2.2 Consensus mechanism of blockchain 

The main purpose of the consensus mechanism is to execute safe updates on the distributed 

ledger regularly. The technique behind the consensus mechanism is the state machine 

replication that makes sure the existence and execution of shared states are according to 

preordained state transition rules (Lashkari & Musilek, 2021). In other words, the consensus 

mechanism is employed to maintain a pact among nodes in the network. Different consensus 

mechanisms are developed for various applications with unique principles. 

Proof of Work 

Proof of Work (PoW) is a consensus mechanism that is used for Bitcoin. The main idea is to 

distribute the bookkeeping authority and rewards with the hashing power contest between the 

nodes (Mingxiao et al., 2017). Various nodes try to find the solution to a unique mathematical 

problem according to the information of the last block. Moreover, it’s hard to solve this 

problem. For instance, the node, which is solved the problem initially in Bitcoin, earns the 

predetermined amount of Bitcoin. The founder of Bitcoin used HashCash to construct 

mathematical problems. The complexness of the mathematical problem is determined 

according to the total power of the network. In other words, the algorithm of the bitcoin will 

alter depending on the hash rate of the network (Mingxiao et al., 2017).  

Proof of Stake 

Proof of Stake (PoS) is acquainted as an energy-friendly consensus mechanism compared to 

PoW. In brief, PoW is using a lot of energy to keep alive the network. Thus, thanks to PoS, 

the energy waste issue could be disappearing. The main idea behind PoS is that the node 

which has more stake has an opportunity to add blocks to the network more often. The 

selection of a new block signer will be according to the amount of stake that miner has 

(Chaudhry & Yousaf, 2019). 

Proof of Activity 

Proof of Activity (PoA) functions like PoW with a less complex solution which can take only 

a second to several minutes. It has a hybrid attitude which is a combination of PoW and PoS. 

In other words, the miner unravels the problem like PoW and diverts to PoS. The main 

difference compared to other consensus mechanisms is that the block contains the template 

which has the header information and address of the mining award (Aggarwal & Kumar, 

2021).  

Delegated Proof of Stake 

Delegated Proof of Stake (DPoS) is a high-speed consensus mechanism. It is utilized for 

developing a cryptocurrency called EOS. According to the meaning of delegate, an 

organization or individual can create a block on the blockchain. Thus, they obtain the 

maximum number of votes from nodes, which is on the network, to produce the block and 

obtain the reward. There are two ways to get rewards which are from transaction fees and 

producing coins during inflation with a fixed amount (Aggarwal & Kumar, 2021). In the 
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process of the DPoS, the nodes can stake their coins and elect the delegates. The power of the 

vote is contingent on the number of staked coins. If the node has more staked coins, it will 

have more rights to vote. In addition, DPoS is unwasteful compared to PoS and PoW 

(Aggarwal & Kumar, 2021). 

Proof of Authority 

Proof of Authority (PoA) is an authorized and regularized consensus mechanism that is alike 

the Byzantine Fault Tolerance algorithm family. The purpose of this mechanism is to create a 

consortium via validators or authorized nodes (Joshi, 2021). Thus, only authorized nodes have 

the right to process the transactions and enhance the blockchain. PoA has more advanced 

performance and better scalability compared to Byzantine Fault Tolerance algorithms since 

the algorithm of PoA necessitates fewer message exchanges (Liu et al., 2019). 

2.2.3 Governance in Blockchain 

Governance is a collection of “culture and norms”, the “code and laws”, and the “institutions 

and people” that facilitates coordination and collectively act under a given structure (Fischer 

& Valiente, 2021). The blockchain system has two different structures which are governance 

by the infrastructure and governance of the infrastructure. Governance by infrastructure 

means administration by hard-coded regulation behind the blockchain system. In other words, 

it alludes to having a restricted understanding of decision making from the point of handling 

rule enforcement rather than amplification and enhancement of the rules firstly (de Filippi et 

al., 2018). 

Governance of the infrastructure means to all forces that operate at the institutional or social 

level and exist outside of a technological platform but still affect its operation and 

development. It is also called “off-chain governance” in a blockchain system since the 

administration rules exist and operate outside of the blockchain system (de Filippi et al., 

2018). 

The governance of blockchain is a comprehensive topic that must be also explained in the 

layers of the blockchain stack. According to de Filippi et al. (2018), the governance of the 

blockchain is divided into four layers which are the Internet protocols layer, the blockchain 

layer, the Dapp framework, and the Dapp layer (see Figure 3). 

 

Figure 3. The layer of the blockchain stack (de Filippi et al., 2018) 
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The Internet Layer 

The operation of the blockchain network is dependent on Internet access. In other words, the 

proper functioning is linked to Transmission Control Protocol/Internet Protocol (TCP/IP). The 

TCP/IP is the executive for transmission and routing packets among nodes on the Internet (de 

Filippi et al., 2018).  

The Blockchain Layer 

The blockchain system is executed over the Internet layer. Thus, it receives limitations, 

competencies, administration processes and technical structure through the Internet layer. In 

addition, the blockchain systems have their own governance mechanisms due to different 

consensus mechanisms. 

The Dapp Framework 

The Dapp Framework is developed on the blockchain network. It provides the fundamental 

building blocks for Dapps. Moreover, it is built with loosely identified logic that developers 

can reuse in nearly any Dapp (de Filippi et al., 2018). 

The Dapp Layer 

The Dapp is a decentralized application developed over an existing Dapp framework or 

blockchain network. For instance, CryptoKitties and Gnosis are produced on the blockchain 

network and executed on the Ethereum network as smart contracts (de Filippi et al., 2018). 

Since the governance of the blockchain is explained, it could be beneficial to mention the 

governance of the organizations. For instance, the current governance system for 

organizations can be related to conventional board games. It is common to debate the board 

game rules since it requires players to watch each other if the game rules are obeyed. In other 

words, conventional organizations function in an exact paradigm like board games (Sims, 

n.d.). Even though rules are apparent, there is a possibility of breaching the rules so that the 

organization could be affected negatively.  

Vitalik Buterin stated his observation about governance as follows: 

“Although our modern communications technology is drastically augmenting 

individuals’ naturally limited ability to both interact and gather and process information, 

the governance process we have today are still dependent on what may now be seen as 

centralized crutches and arbitrary distinctions such as “member”, “employee”, 

“customer”, “investor”- features that were arguably originally necessary because of 

inherent difficulties of managing large number of people.” – (Buterin, 2014) 

However, there is a term called Decentralized Autonomous Organizations (DAOs). DAOs 

stand for a new approach to how an organization can be formed and executed along with 

profit distribution, decision-making, and governance (Sims, n.d.). Blockchain can be utilized 

as a life-changing way to build DAOs. For instance, DAOs will adopt two essential types of 

smart contracts. Firstly, smart contracts are constructed to be performed without any third 

party. Secondly, smart contracts are designed for the rule of DAO itself (Sims, n.d.). In other 
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words, the utilization of smart contracts in DAOs indicates that laws and rules can be encoded 

into the DAOs activities (Sims, n.d.). In addition, this actively demonstrates that DAOs cannot 

be executed without several smart contracts. 

Explaining the governance model of a blockchain game could be also helpful to provide a 

general perspective on governance. For instance, My Neighbor Alice has a DAO called the 

Community Council which is governed by the community. Thus, the game targets to evolve 

into a truly user-owned game (My Neighbor Alice, 2021). The Community Council has a 

crucial role to manage in-game issues such as future funding and game development. My 

Neighbor Alice has an in-game token called ALICE. Every ALICE holder has an opportunity 

to become an associate of the DAO. Thus, holders will receive the right to vote on possible 

proposals in the ecosystem. In addition, there are various principles of the Community 

Council (see Table 2). 

Table 2. Community Council principles (My Neighbor Alice, 2021) 

Principles Description 

 

Voluntary membership 

 

It is an optional membership that depends on the 

player 

 

Democratic member control 

 

It is a liquid democracy model adopted by the 

Community 

 

Autonomy and independence 

 

Community Council has a target to overwhelm the 

preponderance of the in-game decision making 

and be independent against third party intervention 

 

Education and information 

 

One of the main missions of the game is to 

educate the player on economic and political 

models which are infused by the actual world 

 

Community cooperation 

 

The game has various activities that the players 

need to expend energy on for communication and 

cooperation. Thus, the connection between players 

will be stronger. 

  

2.3 Gamification 

As explained in the previous section, blockchain games aim to involve customers more in 

every process of the game, such as decision-making and governance. Therefore, it is crucial to 

explore gamification practices in order to understand customer engagement and motivation. 

García et al. (2017) define gamification as “the use of game design elements in the non-game 

structure”. The target of gamification is the enhancement of the user’s performance, 

motivation, and engagement when executing a specific task. In order words, users engage 

with game elements and mechanics to perform the task more effectively. Hence, Parizi & 

Dehghantanha (2018) state that gamification enables any technology appealing to the morality 

of users’ engagement to covetable behaviour. Therefore, many industries have massive 
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potential to utilize gamification in their products/processes. The blockchain could be suitable 

to achieve gamification since it has unique abilities such as transparency and secure records to 

transform customer engagement and motivation for businesses (Parizi & Dehghantanha, 

2018). Some projects, such as POINTToken, Sandblock and HoToKeN, have a system to 

administer loyalty and reward programs on the blockchain network. Loyalty/reward programs 

are usually intended to achieve more profit for companies, but the distribution of 

loyalty/rewards could be equitably thanks to blockchain. Thus, the transaction of 

loyalty/rewards will be transparent and secure (Parizi & Dehghantanha, 2018). 

There are various types of gamification happening in games. The game itself could be defined 

as gamification of entertainment as an example, however, the actions taken in the game are 

also part of the gamification which will keep the player entertained, attached and ready to 

spend time and money. First of all, games like Runescape, often called MMORPG (Massively 

Multiplayer Online Role-Playing Game) or RPG (Role-Playing Game) games in general, offer 

the player a vast number of skills to develop for the game character. This is often combined 

with level progression of some sort which may unlock new skills, items, spells or new levels 

for the player. This motivates the player to unlock more content and keep playing (Nousias et 

al., 2019; Lichtenberg et al., 2021). Furthermore, commonly in such games, it is possible to 

compare your character with other players’ characters through some sort of leader board, 

enabling gamification of competition. Another way used is to enable the collection of 

achievements or completion of quests and tasks which also gamifies competition and 

progress. Often these quests, tasks and achievements gradually increase in difficulty meaning 

more hours need to be spent in the game to complete them. Secondly, a somewhat newer 

approach to rewarding players is loot-boxes. Loot boxes are gamified gifts (Ibid.), that are 

rewarded to the player for time invested or progress made in the game. However, these loot 

boxes also enable and allow gamification of gambling which we will return to later.  

2.4 Metaverse 

A popular term brought up when discussing blockchain games and cryptocurrencies is 

Metaverse, as it has the potential of connecting blockchain games. The metaverse is a virtual 

world that imitates and integrates the physical world. It enables users to create avatars for 

executing various activities including display, social, entertainment, and trading (Yang et al., 

2022). In addition, the meaning of the word “Metaverse” is a universe beyond the physical 

world. It alludes to a computer-generated world from conception beyond the physical realm 

(Dionisio et al., 2013). Furthermore, compared to online games where the player may have 

objectives or loading between maps or levels, the metaverse will be a single, seamless, and 

persistent world with no objectives (Kumar et al., 2008). One of its main features is economic 

governance and commerce using its own currency (Vidal-Tomás, 2022). 

According to Yang et al. (2022), the metaverse is an entirely different concept that could 

influence the physical world and indeed alter the behaviours and thoughts of the people in the 

real world. For instance, there is a different economic system which is a self-consistent, chain 

of the consumption, and production of virtual items. At this point, blockchain has a massive 

advantage to deliver various opportunities to the metaverse. In other words, it can trigger an 

industrial formation and technological innovation. Blockchain could help to create a 

decentralized economic system in the self-organized and fair digital world. A crypto 
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metaverse would thus incorporate blockchain into the underlying metaverse economy (Vidal-

Tomás, 2022) which enables the inclusion of all NFT applications into the metaverse. 

Consequently, this leads to the integration of P2E games and marketplaces to trade assets or 

virtual properties such as virtual land or art into the metaverse ecosystem (Wang et al., 2021). 

It is also important to delineate the preliminaries of the economic system in the metaverse. 

The first point is digital creation. Metaverse is founded thanks to digital creation. For 

instance, there is a project called the Decentraland which is a game platform that procures two 

application tools (the Decentraland SDK and the Builder) (Ordano et al., 2017). These 

applications are useful for users to conceive their applications for the metaverse. The second 

point is digital currency. Users/avatars can use digital currencies for trading and exchanging 

products in the metaverse since real-world fiat currency cannot satisfy the demands of 

improvement of the metaverse because of the high cost of transactions (Yang et al., 2022). 

The last point is the digital market. In the metaverse, the users/avatars can earn income and 

trade products through a digital market. In addition, according to Bourlakis et al. (2009), the 

metaverse could influence the evolution from traditional retailing to metaverse retailing. 

The metaverse or the thought of it is not exactly brand new. As is written in Barlow’s A 

Declaration of the Independence of Cyberspace (1996) 

“Cyberspace consists of transactions, relationships, and thought itself, arrayed like a 

standing wave in the web of our communications. Ours is a world that is both 

everywhere and nowhere, but it is not where bodies live.” – John Perry Barlow (1996) 

This quote by Barlow fits surprisingly well with what metaverse is building up to be today. 

One of the most famous virtual worlds or metaverses is called Second Life. Many universities, 

artists and even corporations have created a virtual presence in Second Life (Kumar et al., 

2008). As explained by the name, Second Life is offering an experience like life itself 

unbound by government laws or the laws of nature to some extent. The following quote is 

from their website. 

With thousands of virtual experiences and communities, you'll never run out of places to 

explore and people to meet. Music clubs, roleplaying communities, virtual cinemas and 

more. Second Life is always wonderful, sometimes weird, and 100% wow-worthy. 

(Second Life, n.d.) 

After all the buzz and an interesting launch with several big brands rushing in to create virtual 

storefronts in Second life, the once-popular platform was left without a big crowd. Why? 

While still being played by hundreds of thousands of people, it is very empty considering the 

vast and endless virtual world that it is – especially if compared with how many people use 

services such as Facebook every single day. However, it is yet too early to tell if Second Life 

was a failure or a success. 

As was predicted by previously mentioned Reddit co-founder Alexis Ohanian, we will care 

more about our virtual made-up pseudonym than our government-issued identity – five years 

from now (Where It Happens, 2021), if his prediction remains true. 
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Metaverses combined with blockchain technology offers further value to the traditional 

metaverses by introducing asset ownership. In a sense, the metaverses can be connected 

through blockchain, allowing interoperability and free usage of assets in between the linked 

metaverses. This could evolve on the notion of the virtual digital identity that was mentioned 

in the paragraph above – making it all seem so much real with ownership of land, houses and 

so on in a not so made-up world – as it all has value. Figure 4 below is an excellent 

illustration by Herbert Sim (2021), which depicts the interaction of the real and virtual world, 

clearly pointing out big tech companies, cryptocurrencies and famous people such as Elon 

Musk. 

 

Figure 4. Herbert R. Sim’s illustration of the metaverse (Sim, 2021) 

2.5 Evolution of games 

As was already mentioned in the introduction, games constantly evolve to utilize the current 

and upcoming technologies to provide the best gaming experience. As in the early ages of 

gaming, and even today to some extent, games were played at arcades. As time went on the 

gaming industry started to focus more on the home markets, when devices got smaller and 

less expensive as the technology improved. This was especially evident during the 1990s 

(Wolf, 2007). Until this point, most games were P2P. At arcades, see Figure 5 below, you pay 

a smaller amount to play the different games while playing at home meant you would 

purchase games and a system to play those games on. The business models were quite simple, 

earn money as a one-time transaction when a game is purchased. 
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Figure 5. An example of a game arcade (Arcadeclub, n.d.) 

The development of the Internet allowed the industry to evolve. Arcades became internet-

café, for example. As many games were single-player, meaning you play alone against a 

computer player or Artificial Intelligence, or multiplayer which allowed teaming up with one 

or more other people locally by using several controllers. This was changed, as eventually, it 

became possible to play over the Internet, teaming up with other gamers around the world or 

locally over local area networks. The physical limitations of several players playing together 

were thus dissolved, see Figure 6 below. 
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Figure 6. An old picture from Dreamhack, one of the biggest and most known LAN parties in 

the world. Picture presumably from early/mid-2000s judging from the number of CRT screens 

(Wikipedia, n.d.) 

2.5.1 Innovation in the Game Industry 

Continuing the topic of change, games have evolved using the latest technologies, and as 

Sandqvist (2015) wrote, games were not only entertainment but also had a secondary semi-

commercial purpose. Games were used to promote computers by demonstrating their 

capabilities. As we have mentioned, blockchain could be the next paradigm shift in the game 

industry, however, it is hardly the first. Consequently, it is possible to study the impact of 

previous technological advances on game business models and gaming in general. According 

to Zackariasson & Wilson (2010) there have been four other paradigm shifts in the industry – 

one of which gave birth to the entire industry. From Zackariasson & Wilson (2010) we can 

learn what exactly a paradigm shift is. They identified from previous literature, that science 

does not progress smoothly, but goes through periods of turbulence in which one paradigm 

replaces another. In other words, it is the time when the people have a change in beliefs or a 

change in the way we perceive our realities (Zackariasson & Wilson, 2010).  

While video games existed as early as the 1960s, the big companies tried to figure out the 

value proposition consumers would gain from playing these games. These companies, Apple 

included, all had some sort of success in the early video game industry, but it was in fact a 

start-up that set the tone for ensuing advancements.  



 

25 

 

The paradigm shifts identified by Zackariasson & Wilson (2010) and the impact they had are 

presented in the Table 3 below. 

Table 3. The shifts identified and their impact on the industry (Zackariasson & Wilson, 2010). 

No. Development Impact Nature of shift Change in 

competition and 

competitiveness 

Characterization 

1 Entry of video 

games into arcade 

sector 

Shift from pinball to 

electronic 

entertainment 

Major – changed 

way segments 

looked at 

entertainment 

Rapid rise of new 

entrants. 

Established firms 

faced change or 

decline 

Initiation of a 

sector in the 

entertainment 

industry 

2 Development of 

home cartridge 

Shift from arcade to 

home and eventually 

hand-held 

Business 

approach in 

taking 

advantage of 

available 

technology 

Similar rise of new 

entrants with 

eventual shake-out 

Could be seen as 

an industry life 

cycle change 

3 Entry of 

independent game 

developers – 

publishers 

Changed industry 

structure, but 

increased market 

size 

Major within the 

industry 

Shook power of 

integrated 

developer-to-

platform firms 

Eventually set up 

co-operation 

presently effective 

4 Development of 

MMOGs 

Changed way 

games were played. 

Emphasized 

computer nature 

Shift in both 

distribution and 

payment 

Sophistication 

helped some firms, 

hurt others. Big 

impact in far east 

Really an industry 

life cycle change 

 

As Zackariasson & Wilson (2010) concluded, it is difficult to capture present shifts in such a 

fast-growing industry and that it is very difficult writing a paper that is not outdated by the 

time it gets into publication. Therefore, to understand how blockchain could change the 

industry in several ways, we will focus on how the Internet impacted and shook the industry, 

as it is first of all one of the most recent major changes in the industry, and is the enabler or 

several other key changes, blockchain included. 

As seen in Table 3, the development of MMOGs was found to be the fourth and most recent 

shift in the industry. However, MMOGs rely on the Internet, which connects the players 

together in one virtual world. Without the Internet, there would be no MMOGs. Devices today 

are often connected to the Internet and are capable of facilitating many different services and 

activities such as payments. Portable devices such as mobile phones have become a major 

gaming platform and capable of displaying graphics that was only previously achievable by 

computers or consoles. The progression and adoption rate of network technology have opened 

up for a digital economy, e-business, and companies now have the potential to experiment 

with new business models (Sandqvist, 2015). As such, new possibilities have emerged by the 

transformation from physical form to digital distributed forms. Less than 50 percent of 

computer games sold in 2010 were digital copies, but only three years later that figure had 

increased to over 90 percent. It is an efficient way to take control over the value chain and 

facilitate a more direct transaction between developers and consumers (Ibid.). 
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Thanks to the diffusion of the Internet all around the World, new ways to communicate, share 

information and most importantly, play games were introduced and available for the 

consumers (ICMAC, 2013). Hence, various MMOGs such as World of Warcraft and 

Everquest emerged. Their revenue stream was a monthly subscription rather than selling a 

physical copy of the game. This monthly subscription model allowed the developers a 

continuous stream of income (Ibid.). Therefore, the Internet offered novel ways of accessing 

games and consequently new business models. The popularity of subscription based MMOGs 

was the first big event to shake the traditional boxed game sales business (Ibid.). However, 

this is not the end of the changes brought by the Internet. Developers became aware of 

popular social networks such as Facebook. It was a suitable platform for developers to deliver 

their games and enabled players to engage with other players. These games were often F2P 

and gained revenue from In-App-Purchases also known as micro-transactions or by displaying 

advertisements. Thus, internet-based social networks altered both the development process for 

games and business models. As F2P games became more available, accessible and popular, 

MMOGs using subscription-based models had to adapt as the model proved itself unable to 

sustain the game. MMOGs started using the F2P model with micro-transactions in order to 

keep people engaged. In the end, even World Of Warcraft started losing players to F2P 

alternatives at an alarming rate and had to allow F2P access in the end, showing that games 

based on the subscription-based model alone are not sustainable any longer (Ibid.). 

With the release of iPhone in 2007, mobile devices and online stores became increasingly 

popular and are becoming the devices of choice for surfing the Internet and gaming (Ibid.). 

According to Sandqvist (2015), the expansion of the video game industry in recent year is the 

result of reaching out to new customer segments such as younger children and older adults. 

The reason for this is that games are available on several new platforms and are as such easily 

purchasable and accessible – they are newer more than a few clicks away (Sandqvist, 2015). 

This rapid development is almost hard to comprehend. Looking back at the global game 

revenue market, mobile games have increased from contributing 18% of the total revenue to 

59% in a decade. In the early 2000s, mobile phones were not very “smart” and were mostly 

used to make phone calls – not to even mention tablets which were like science fiction back 

then (Ibid.). Sandqvist further mentions that Joseph Schumpeter (1939) argued that major 

technological innovations will occur in intervals, and as a result reshape the structure of the 

economy. Lennart Schön, among others, found evidence that the cycle is roughly 40-years 

long. The cycle starts with a structural crisis and is followed by a period off transformation. It 

is possible that the 2007-2009 financial crisis marked the beginning of a new cycle – 

considering the last cycle was started in the 1970s (Sandqvist, 2015). 

2.5.2 Recent Developments in the Game Industry 

By being connected to a gaming community over the Internet, it became possible to not only 

play together but also to gain achievements and track progress. On top of this, the game 

communities started sharing and working on UGC, which was easily shareable online. 

Services such as Xbox Live and Steam made it possible to buy games and expansions 

electronically and unlocking extra paid or free content was now made easier. Expansion packs 

exist even for board games, but online content can be cheaper and have a lesser in-game 

impact to still be considered value-adding for the players. A great example of this was the two 

optional horse armour, which was available for purchase through Xbox Live for the Bethesda 
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studios game The Elder Scrolls IV: Oblivion. While the content was merely cosmetical and at 

first considered too expensive for a cosmetical item, it continued to sell for a few years after 

its release, proving the point that smaller additional purchases would still be wanted by the 

consumers (Hassan, 2021). The age of micro-transactions had begun. The micro-transaction 

model is often seen in online F2P games where it is used to sell virtual goods or currency in 

exchange for real money. An important note is that these cannot be exchanged the other way 

around (Osathanunkul, 2015).  

With micro-transactions becoming popular, especially prevalent in Electronic Arts games 

such as FIFA’s Ultimate Team. The Ultimate Team game mode allows the player to build his 

“ultimate squad”, basically a football team consisting of real-life stars with varying skills (EA, 

2021). Due to games like this, concerns about gambling addiction have sprung up (Hassan, 

2021). The developers are introducing gambling to players of young ages which naturally can 

lead to addiction in the long run. The way the gambling works is by implementing the 

previously mentioned loot boxes, which naturally feature some more rare items and a bunch 

of common items. Loot boxes feature a random gift that enhances gameplay – commonly 

characters or visual content, which can be earned by the player through playing the game or 

by using real money, see Figure 7 below. Depending on the game, the box itself could be 

obtainable for free or purchased. Some loot boxes may require a key to be opened. The key to 

open one costs something, whether it be in-game currency or real currency (Kourosh, 2020; 

Hassan, 2021).  

 

Figure 7. Buying loot box bundles in Overwatch makes the cost per loot box decrease – an 

incentive to buy more boxes perhaps? (Coldeway, 2018) 

As was already established previously, loot boxes are gamified gifts, however, it also enables 

gamification of gambling (Perreault et al., 2021). When it comes to loot boxes, it is hard to 

see where the line goes between what is gaming and what is gambling. The loot boxes are 

usually configured to grant rewards purely based on luck and not skill (Kourosh, 2020). 

Gambling in video games has become very popular and especially kids and youth are at risk 
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when it comes to gambling in games, leading to serious mental health concerns. In the UK, 

the NHS health director has called upon companies to ban or remove the loot box systems 

from their games, as they are perceived as harmful (NHS, 2020). In the popular FPS (First-

Person Shooter) game CS:GO (Counter-Strike: Global Offensive), this issue has become 

evident. Players do get loot boxes in form of drops, which are completely random and not 

dependent on skill. However, a purchasable key is required to open the box. As previously 

mentioned, the box contains a random item – visual enhancements, and in the case of CS:GO 

these items have various degrees of wear and patterns on the skin. Often the skins that look 

new – called Factory New in the game, are the most expensive however not always, it 

depends on the skin and the demand for that particular item. The item, usually called skin, is 

sellable on the developer’s marketplace, the Steam market, which uses several fiat currencies 

depending on which region the player is located in. The potential money earned is only usable 

within the market ecosystem and it is not possible to cash out to your local bank. What was 

mentioned so far could already be considered gambling. You can buy a box and a key and 

expect a reward, either nearly worthless or valuable, which you can keep, trade, sell or even 

lend to anyone on the Steam platform. All of this is doable on the Steam platform. However, 

at a certain point, players started to note that the skin pattern changed, regardless of the type 

of wear on the skin. Two skins with the same name and same wear have a different pattern, 

and some people were ready to pay more for certain patterns, which was not possible on the 

steam market – as they were classed only according to skin and wear. Third-party sites were 

sprouting that promoted betting and gambling with skins and it was very popular in the 

CS:GO community. At some stage the developers of CS:GO took action and the biggest sites 

were closed. 

A study by Zendle et al. (2019), found some of the motivations for purchasing loot boxes 

among adolescent consumers. Only the data on those who had purchased loot boxes in the 

past month was analysed, and out of 468 respondents, 449 offered a motivation for their 

purchase. The results from these 449 participants found the following motivations presented 

in Table 4 below. 
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Table 4. Motivations of purchasing loot boxes among adolescent consumers (Zendle et al., 

2019) 

Motivation % of 

respondents 

Gameplay advantages 

 

21,9% 

To gain specific items and characters, and to create 

a collection 

 

19,2% 

The fun, excitement, and thrills of opening the box 

itself 

 

16% 

Appearance reasons 

 

15,3% 

Support the developers or pay for the game 

 

10,7% 

The perception that loot boxes are good value 

 

9,8% 

Time advantages 

 

6,2% 

Profit 

 

0,9% 

 

Combining these results with the meta-analysis by Hamari & Keronen (2017), games with 

loot boxes would fulfil three of the main variables affecting the intent to play a game, namely 

1. Enjoyment 

2. Perceived usefulness 

3. Satisfaction 

In the end, loot boxes introduce external motivators to make the player purchase them, which 

on the other hand triggers intrinsic motivators such as fulfilment and desire (Lloyd et al., 

2021). Several studies have confirmed the causal relationship between purchasable loot boxes 

and problematic gambling behaviour while the gaming industry is trying to disprove and 

discourage this connection. This problem becomes even more evident in mobile gaming since 

the game will always be with the player, in the pocket, ready to go at any given moment 

(Perreault et al., 2021).  
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 Blockchain games 

There are already several blockchain games that have large player bases. In this section, we 

will introduce one of the first blockchain games, so that the reader can gain a broader 

understanding of what a blockchain game is and the industrial context around them.  

Blockchain games are defined as games that use blockchain technology or cryptocurrencies, 

often a combination of the two (Serada et al., 2021). There are a few names used for this type 

of game such as crypto games, decentralized games and NFT games. From now on however, 

we will use the notion of blockchain game to describe this type of game in this thesis. The 

game first regarded as a blockchain game, utilizing blockchain and NFTs and gaining major 

financial and press attention is CryptoKitties. 

CryptoKitties is a blockchain game where the player is supposed to collect NFTs of cats. 

While access to the game itself is free, as in most blockchain games, it however requires some 

capital in cryptocurrencies to get started with the game. The reason is that the actions in the 

game that are on-chain, such as breeding cats, function as transactions that require a gas fee to 

be processed by the blockchain. Furthermore, to get into cat breeding, you first need to get a 

cat to start with, which is purchasable from other players on the free market. These cats can be 

further bred, sold or even used in other games on the blockchain or the KittyVerse, which 

includes community-built games for your cats (CryptoKitties, n.d.). The game is based on the 

Ethereum network and at its most popular time even caused outages or very slow transfer 

rates across the whole Ethereum blockchain (Serada et al., 2021). This type of game where 

the player is supposed to collect NFTs, in this case, cats, is well suited for blockchain-enabled 

games and nowadays there are several other games like it. CryptoKitties is an experiment 

regarding scarcity on the blockchain (CryptoKitties White Pa-Purr, 2018). The business 

model of the game is rather simple, build a community that wants to breed and collect cats as 

NFTs – which facilitates supply and demand. The scarcity of cats with special traits will drive 

this demand and increase the prices of the NFTs. Finally, the game will charge a fee for the 

transactions made within its ecosystem. According to Serada et al. (2021), this scarcity 

quickly turned into abundance due to several reasons. Many of these were tied to the fact that 

the game was only so popular for a short time, and a bigger audience for the game was 

missing. Without the demand, the NFTs in this collectable game became somewhat valueless 

due to an abundant supply. This is one of several challenges blockchain games face currently 

in their early stage of revelation. We will return to these challenges at the end of the literature 

review. 

Since the release of CryptoKitties, the sheer number of blockchain-enabled games has 

skyrocketed. According to a Coindesk article, (Ledesma, 2022), the number increased by 92% 

compared year on year. The number of active blockchain games is approaching 400 at the 

time of writing the article, active as defined by having one active wallet during the past 24h. 

The article suggests that wallets directly linked with blockchain games have increased 4-fold 

since 2020. It further mentions that there are no signs of the pace of expansion slowing down 

and that we should expect the number of games to further double in the following years. 
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2.6 Business Models and Game Economics 

To further delve into the business economics of game development, it is also valuable to learn 

what an entrepreneur is and what an entrepreneur does. Entrepreneurship enjoys various 

definitions and has been a popular research topic for centuries. Jean-Baptiste Say first 

presented the French term entrepreneur in his early works, after reading Adam Smith’s The 

Wealth of Nations (1776), or so it is claimed (Davis, 2018). The definition of entrepreneur in 

Say et al. (2001), goes 

“…the person who takes upon himself the immediate responsibility, risk, and conduct of 

a concern of industry, whether upon his own or a borrowed capital.” (Say et al., 2001)  

As Johansson (2006) mentions in his thesis, the commonly shared view among academics and 

people is the definition of an entrepreneur based on the “Schumpeterian” combined with the 

resource view of a shrewd individual who can bring an idea into action by gathering the 

necessary resources and then manage these resources to be more successful (Johansson, 

2006). Davis (2018) concludes in his thesis from the literature he studied to answer the same 

question, that an entrepreneur is someone “capable of seeking out and actively embracing 

opportunities…” and “…deliver increased value”. Gartner (1988) however argues that there is 

no clear definition of entrepreneurship and pushes away the definition of an entrepreneur 

being determined by their characteristics. So rather than it being something someone is, he 

instead argues that entrepreneurship is what someone does. Schumpeter was one of the first to 

explore how technology-based firms caused economic growth and development (Spencer & 

Kirchhoff, 2006). The concept of Creative destruction was formalized by Schumpeter in 1942 

as a process “that incessantly revolutionizes the economic structure from within, incessantly 

destroying the old one” (Ibid.). It is safe to assume that a core ingredient of entrepreneurship 

is the creation of value, whatever that value may be. Technology-Based Entrepreneurship 

(TBE) focuses on entrepreneurship driven through innovation, according to Schumpeter, such 

as a new product, solution, or technology, such as blockchain. Alternative entrepreneurship 

aims at creating more and other types of value such as political, environmental, or social 

rather than focusing on economic growth, which is a key ingredient in entrepreneurship and 

TBE. An alternative entrepreneur would thus make the non-monetary aspects of value 

creation their main concern. Alternative entrepreneurship is comparable to company culture, 

where the initiative is taken across the entire organization (Berndt, 2018).  

“Alternative entrepreneurship is a general term for various types of entrepreneurships 

wherein companies consider it a natural aspect of their core business to assume greater 

responsibility for an increasing number of social problems” - (Berndt, 2018) 

As we now are familiar with some different notions of entrepreneurship, we are ready to move 

on to things that an entrepreneur needs to consider when developing a game. 

2.6.1 Business Models 

A business model describes a company’s value creation logic. It is how value is created for 

the targeted market segment and how the company gains sustainable profit from offering this 

value to its’ customers (Cagnina & Poian, 2011). According to Osterwalder et al. (2010), a 
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business model can be split into nine different building blocks, which together make the 

business canvas model, see Figure 8 and Table 5 below for further clarification. 

 

Figure 8. An example of Osterwalder & Pigneur’s business model canvas for Niantic Studios 

PokemonGO (HeriotWattUniversity, 2017) 

Table 5. The 9 building blocks of Business Model Canvas (Osterwalder & Pigneur, 2010) 

Customer Segments The key customers that you are trying to reach 

Value Proposition The main value you bring your customers 

Channels Where your service or value is offered 

Customer Relationships How you maintain customer relationships 

Revenue Streams Result of value proposition successfully offered to 

customers 

Key Resources The key resources you hold, such as intellectual 

property 

Key Activities The key activities needed to maintain your idea 

Key Partnerships Most valued partners 

Cost Structure Costs needed to maintain your idea 

 

The business model for games has changed throughout time. In the past, it was common that 

purchases were done in person at an arcade or at a store that sells games, also known as retail 

sales. With the introduction of the Internet, the place of sale has moved to online stores or at 

the game’s own marketplace or website which allows quicker and spontaneous sales of 
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content, a type of digital distribution. The Internet has further revolutionized the business 

models for games allowing more direct connection with the customers. New channels for 

advertising and UGC on social media have taken over TV or magazine advertising, even 

though they still exist to some extent, allowing more efficient marketing as well.  

The way of profiting from games varies a lot, ranging from one-time purchases of the game 

itself or additional content packs to more modern solutions where the player can purchase 

items directly or indirectly with money or types of tokens earned by playing the game or 

bought with real money (Osathanunkul, 2015). Sometimes these purchases are just “refills” or 

other bonuses that can make the game easier. This is especially obvious in mobile games 

where you can use money to get health refills or unlock beneficial gear (Flunger et al., 2017). 

Some games that utilize such mechanics to an extremely unfair degree are often called ‘Pay to 

win’ games, which is abbreviated as P2W. While some items could give the player advantage, 

there are also purely aesthetic items available. On other platforms and especially in 

multiplayer games, it is more common to offer unlockables such as playable characters or 

heroes and various skins to both characters and weapons. Often these types of games are F2P, 

where the company would rather earn the money from the various micro-transactions offered 

in the game or by selling paid memberships that unlock more content. This is all part of 

Revenue Streams, which we remember from the business model canvas. Below you can find 

Table 6 with some revenue streams mentioned by Osterwalder et al (2010), that could be 

relevant to the game industry and a brief explanation about them. 

Table 6. Revenue stream examples in the game industry 

Revenue Stream Description 

Asset Sales Game sales or game asset sales, DLCs and 

cosmetics 

Subscription Fees Monthly or yearly subscription fees to have access 

to the game 

Brokerage Fees Fees on marketplaces as an example 

Lending/Renting/Leasing Renting servers or renting out NFTs 

Licensing Monetizing game content or game engine 

Advertising Allowing advertisements in the game 

 

Pricing of fees or products can be predefined meaning the price would be set according to 

what the seller decides, or dynamic, changing price based on market conditions such as supply 

and demand (Osterwalder & Pigneur, 2010). 

According to Michigan State University’s Coursera course – Business of gaming, part 4 – 

held by Brian Winn, the four prominent revenue models of games are Game sales, Game 

subscription, F2P and Indirect. The first three can be broken down further, please see Figure 9 

below. 
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Figure 9. The various revenue models mentioned by Brian Winn (Winn, n.d. b) 

‘Game sales’ is the main revenue model used for games, even today. It has its roots in the 

arcade game industry, where the pay per play model was used. This is a micro-transaction 

where the player would insert a coin to extend the time allowed to play. As systems evolved 

and playing games from home became more prevalent, the pay per game model became more 

popular. In this model, the player pays for the game in one macro-transaction and is thus 

allowed to play the game however much they desire. Pay per content is an extension of this, 

as publishers release further content to extend a game’s lifespan and increase its value in the 

form of missions, scenarios, levels etc. This is usually called downloadable content or DLC. A 

DLC is a great way to make further sales based on an already engaged audience (Winn, n.d. 

b). 

Game subscription or game as service is typically arranged in a way that the player makes 

recurring payments in exchange for access to a service, in this case, a game. Furthermore, a 

player incentive of this revenue model is continued support and more content to a game as 

time goes on if people keep playing and paying for the game (Ibid.). 

Free to play games are as the name suggests free for the player. According to Winn, this 

revenue model became popular with the rise of mobile gaming but has also spread to other 

platforms. Winn suggests many free to play games are of a so-called freemium model, where 

players are incentivised to make micro-transactions for additional access in the game or 
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speeding up play by paying for different kinds of shortcuts. The journal article by Davidovici-

Nora (2013) claims that the F2P model is often used incorrectly in reference to other models 

such as freemium. Freemium acts as a free demo that offers free gameplay up to a certain 

level after which a payment needs to be made to unlock the rest of the game. The freemium 

model does not have any micro-transactions but rather is a P2P game with a free demo period 

(Davidovici-Nora, 2013). Whatever may be the case, free games tend to have player 

incentives to attract players to spend money (Flunger et al., 2017), whether it be by micro-

transactions, single, or recurring payments. F2P games often make use of advertisements in 

especially for mobile games but also for web-based browser games. In a sense, we are moving 

back to a game sales model as sometimes paying for the game will remove the ads. As such, 

the F2P game is a preview of the P2P game (Winn, n.d. b). The final revenue model discussed 

by Winn is the Indirect model. The indirect model consists of revenue that is not made from 

the players directly. This includes various methods such as sponsorships, licensing, sale of 

game rights, and e-sports events. 

Play to Earn 

As opposed to F2P or P2P, P2E is a new type of game business model which commonly 

combines F2P games that contain micro-transactions with asset ownership, meaning the 

money is not spent only on entertainment purposes but rather as an investment, in the form of 

NFTs or Tokens. In P2E games, it is also possible to earn these tokens or NFTs through 

playing the game (Vidal-Tomás, 2022), only paying whatever is necessary to get started with 

the game. These costs could relate to setting up a wallet and owning some type of currency 

that can be used in the game platform. P2E is currently the prominent model used for 

blockchain games. 

This quote from the Axie Infinity whitepaper sums up what P2E is about and explains it in a 

simple manner, even comparing it to traditional games. 

A key difference between Axie and a traditional game is that Blockchain economic 

design unlocks the ability to have complex player-owned economies and reward players 

who are able to reach advanced levels of skill. Players are able to have fun and work 

towards ambitious goals while simultaneously earning potential resources that will have 

real monetary value due to an open economic system and demand from other players - 

“Play-and-Earn”. (Axie Infinity, 2021) 

P2E is not only focused on giving back to players who play the game but also aims to increase 

the earnings as the player’s skill grows, which was mentioned in the quote above. 

Blockchain game revenue streams 

To find out how the decentralized blockchain games intend to make money, we investigated 

the whitepapers of a few up and running blockchain games such as CryptoKitties, Axie 

Infinity and Gods Unchained. Using the previously presented table made with the information 

regarding revenue streams gathered from Osterwalder et al (2010), Table 7 below is a 

summary of what is written about the revenue streams of each mentioned game. 
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Table 7. Revenue streams of a few blockchain games visualized 

Revenue stream type CryptoKitties Axie Infinity Gods Unchained 

Asset Sales NFT sales (50,000 gen 0 

kitties in total) 

Physical or Digital 

merchandise 

 

 Pre-sale of Axies at the 

start 

NFT Content packs 

Subscription Fees - - - 

Brokerage Fees Transaction fee 3,5% Transaction fee ~5,25% Transaction fee (future) 

Lending/Renting/Leasing - - - 

Licensing - - - 

Advertising - Experimental token 

drops have been made 

- 

Other Holding X amount gen 0 

kitties for future special 

uses 

The developer holds 

20% of tokens in 

circulation 

25% of tokens in reserve 

 

The leading driver for the blockchain games revolution CryptoKitties was already introduced 

earlier. CryptoKitties makes money by taking a fee for all transactions made in the game, 

namely 3,5% (CryptoKitties White Pa-Purr, 2018). Taking fees for transactions made on a 

platform is not something unique to blockchain-enabled games as it is also used by companies 

such as Blizzard Entertainment and Valve. In addition, CryptoKitties held an auction at the 

project start of 50,000 gen 0 (first generation) crypto kitties, of which one kitty was released 

every 15 minutes (CryptoKitties White Pa-Purr, 2018). These are the source of all the crypto 

kitties in existence today. Furthermore, not all of the gen 0 kitties were released, and they are 

currently holding some number of kitties for use in future special events. 

Axie Infinity is a game resembling the famous Pokémon series. It is a universe filled with 

creatures, Axies, for the player to collect as NFTs, which will be of different value depending 

on rarity, abilities, and appearance (Axie Infinity, 2021), like in CryptoKitties. According to 

Axie Infinity, they are the number one game based on the Ethereum blockchain, and so far, 

more than $3 Billion has been spent to progress in the game. The developers of Axie Infinity 

claim the only way they make money, is by holding roughly ~20% of the total AXS tokens 

used in the game. They are focused on growing the player-to-player economy and the 

economy is 100% controlled by the players (Ibid.). The money made from the marketplace 

such as fees, no amounts specified in the white paper, will go into a community treasury 

which the holders of AXS will control.  
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You can think of Axie as a nation with a real economy. The holders of the AXS token 

are the government that receives tax revenues. The inventors/builders of the game, Sky 

Mavis, hold ~20% of all AXS tokens. (Ibid). 

We eventually found the marketplace fee is to be hiked up to 5,25%, though it says this 

change was reverted according to community demands (The Lunacian, 2022). We were 

unable to find a reliable source for the current fee but it seems to be around 4,25-4,5%. In 

addition, there was a pre-sale of axies at the start of the project (Axie Infinity, 2018) and the 

Axie Infinity white paper (2018) mentions a few other revenue streams as well, such as 

• Advertising other cryptocurrencies among the axie community – leading to 

experimental token drops 

• Sales of physical or digital special or limited merchandise 

 

The next game is Gods Unchained which resembles card games such as Blizzard 

Entertainment’s HearthStone and the famous trading card game Magic: The Gathering. In this 

game, the trading cards are NFTs that the player can gain through playing the game (P2E) or 

by purchasing additional content packs which include more rare or scarce NFT trading cards. 

Up until this point the main revenue consists of card pack sales, which have sold for a total 

revenue of $10 Million. In the future, however, they intend to include a fee in all trades like in 

CryptoKitties, which is to be included in the game very soon. They intend this passive 

revenue to be their main flow of cash (Clay et al., 2021). The whitepaper also mentions a 25% 

amount of token supply being held in reserve. It is not mentioned what this reserve is and 

possibly it could be the number of tokens held by the developers. 

In conclusion, blockchain games are currently often F2P and make money for the developers 

by taking some fees during in-game transactions or by directly selling special physical or 

digital merchandise such as NFTs in scarce amounts to the players. Often the development 

team also holds some percentage of the total coin supply, which can end up a great payday if 

the coin value soars. The success of the business models relies on an active player base, who 

believe in the right to own assets and thus see these funds put in blockchain games as 

investments. This is opposed to traditional games, where money is spent on pure 

entertainment value and no asset ownership, at least not outside the game ecosystem. 

2.6.2 Game Funding 

In any industry a key component of driving your business and especially needed when getting 

started is capital. In-game development there are several ways to fund games, and 

decentralization and cryptocurrencies offer refreshed solutions to this developer’s dilemma. 

Developing games is not an in-expensive task. Costs for major AAA or blockbuster games 

often reach up to hundreds of millions in US dollars. Often the development of a game will 

take several years, racking up costs even further, depending on what the developer must pay 

to develop the game. On top of this, the marketing costs will cost a further 1-2 times the 

development cost. The main cost is time and labour, but often also hardware, software, 

facilities, utilities, legal costs, supplies and so on (Winn, n.d. a). 
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Independent developers, often called “Indie” or small dev teams can be self-funded which is 

also called “sweat equity”, which means work is done for free to build something of value. 

Often investors or publishers are involved in the game development process if the developers’ 

assets are insufficient. At this point, the goals of the publisher or investor might clash with the 

developer, and the developer might not be able to freely create what they had in mind from 

the get-go (Winn, n.d. d). Funds or NGOs exist that grant sponsorship or funding but 

naturally, the project would have to benefit them in some way (Sotamaa et al., 2019). 

Another very popular way to fund games, especially for smaller dev teams, is crowdfunding. 

Crowdfunding was something that allowed smaller games that publishers were not interested 

in to find public backing to realize their visions. It was also partly a show of opinion about the 

“cruelty” of publishers, as famous Wasteland creator, Brian Fargo also mentioned (Makuch, 

2012). Crowdfunding is and has been very popular and was even adopted by bigger publishers 

like Sony (Mochizuki, 2014; Belleflamme et al., 2015). It allows players to invest in 

development projects of games that they want to play. Kickstarter is a big platform allowing 

crowdfunding games or other projects (Guillaud et al., 2013). Some projects are more 

successful than others, but this entails which type of game that has market potential. Games 

such as Kingdom Come: Deliverance, Wasteland 2, and The Banner Saga (Ibid.) are games 

that have been met with popular feedback and have seen rounds of crowdfunding. A notable 

crowdfunded game is Star Citizen, which has raised a whopping $400 Million and has been in 

development since 2012 (IGN, 2021) with no end in sight. Apart from Star Citizen, which has 

received criticism for how little has been achieved after the hundreds of millions poured into 

the development (Ibid.), a successful crowdfunding campaign raises the positive attitude of 

the projects among consumers with regards to buying intentions and brand attitude as well as 

the consumers’ willingness to recommend said venture to their peers (Maier et al., 2021). 

Furthermore, crowdfunded games tend to keep the community informed about the 

development process which enhances transparency, unlike publishers who usually keep the 

games a bit more secret so as not to spoil the fun before the game launches and keep up the 

hype. In a way, you could say the community who is backing a crowdfunded project act as the 

investors that the developers must keep updated regarding the project’s progress. 

Another alternative to gain funds without big publisher financing, especially used by indie 

games, is selling the game as an Early Access Game (EAG). This is extremely prevalent on 

the most popular game distribution platform Steam for instance, where 15% of the games for 

sale are EAGs. 88% of these EAGs are classified as indie games by their developers, noting 

how common it is for an indie game to be released as an EAG. The EAG release strategy 

allows for players to try out games early, which enables feedback to the developers and thus 

they may influence the game development process (Lin et al., 2017). However, the popularity 

of the EAG release strategy has resulted in many game releases on the Steam platform that are 

broken or unfinished – often compared to scams or money grabs (Mullen, 2021). Thus, it 

could be that the gamers buying and EAG will never get to play the finished version of the 

game. A problem for indie games could be mismanagement of costs, and insufficient cost 

estimates, according to the Star Command developers, out of a $37K crowdfunding pledge, 

they got to spend only $4000 on actual game development. Most of the money went into other 

costs (Chalk, 2012). This could be a reason why very few indie games ended up being 

commercially successful (Banks & Keogh, 2021). However, according to Banks & Keogh 
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(2021), many developers were less interested in growth and profit and more invested in 

simply keeping the team together to make the next game. 

Like crowdfunding, ICOs or Initial Coin Offerings are a viable method of funding blockchain-

enabled games (CryptoKitties White Pa-Purr, 2018). In an ICO the company or publisher of a 

product seeks to gather funding by pre-selling the access to a to be released service (Li & 

Mann, 2018), such as a game for instance. The way an ICO works is that the campaigner will 

grant a funder ‘tokens’ in exchange for cryptocurrencies or fiat money. While ICOs are a fast, 

easy, and cheap method for raising finance (Tiwari et al., 2019), they are also known for fraud 

and thus have a bad reputation (CryptoKitties White Pa-Purr, 2018; Tiwari et al., 2019). An 

important difference between ICOs and a crowdfunding campaign is that a person investing in 

an ICO can sell their share at any time if they lose interest in the project, while a 

crowdfunding pledge is permanent and non-refundable (Kickstarter, n.d.). 

Most blockchain games are not made by game companies and they do not follow the typical 

business models or assumptions such as making a profit. Many of them are merely “proofs of 

concept” to gather further funding for their projects. Due to this, it is natural that decentralized 

blockchain games will be mostly made by smaller dev teams (Serada et al., 2021) and 

therefore crowdfunding is rather important to the developers to get the funding needed to 

finish a project.  

2.6.3 Game Economics 

According to Samuelson & Nordhaus (2010), 

“Economics is the study of how societies choose to use scarce productive resources that 

have alternative uses, to produce commodities of various kinds, and to distribute them 

among different groups” (Samuelson & Nordhaus, 2010) 

From this can be concluded that an economy requires production, consumption, and scarcity. 

In a game world, production happens when players create something within the game 

economy. Usually slaying monsters as an example will drop the player either gold or items 

that are directly transferable to in-game gold by vendors or tradeable with other players. 

Furthermore, especially in MMOGs, players may use their skills to craft or create something 

of value that can later be sold or traded. To be able to produce something in a game world, it 

often requires supplies such as weapons, potions, gear and so on. This creates consumption. 

Furthermore, crafting items usually also requires some base resources driving demand for 

such goods. Finally, some items are rare – meaning either hard to acquire or require high skill 

to be crafted. This creates scarcity which makes some items more valuable than others. 

Several games use in-game trading systems such as auction houses, where they can trade 

goods with other players in the game. This is a way for players to obtain or sell important 

equipment or materials that otherwise could take up to several hours of game time to obtain. 

In some cases, in the past, in-game trading has even been shut-down because the trading took 

over actual gameplay because the purpose of the game was greatly shifted from the original 

idea. This was the case with Diablo III as Blizzard (developer) found out that the marketplace 

had shifted the game’s core values (Prax, 2012; Moore, 2013). The reason why the auction 
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house did not work out in Diablo III is that the core element of the game is to grind your way 

to better gear and improve your chances of better drops as you progress through the game. 

Depending on the nature of the in-game trading system, if it uses in-game currency or if you 

can use “real” money, players have in some cases been able to make money by playing the 

game. In World of Warcraft, also a game by Blizzard, the in-game auction house still exists, 

but it has been set up in a way that doesn’t allow major shortcuts by buying the best gear, 

instead you can buy rare materials or ingredients to craft your own (Moore, 2013).  

Runescape has a very interesting market that has changed drastically during the years of its 

existence. One drastic change over the years is the gold inflation. One of the reasons for 

inflation is that typically MMORPGs such as Runescape create gold from nothing. What this 

means is that every monster you kill or the tasks you complete grant rewards. These rewards 

are created from thin air and eventually, this causes inflation of the in-game currency (Lahti, 

2015). This inflation naturally has similar implications as in a real economy. Prices start to 

rise, and the currency loses value. This can cause certain problems for the game and the 

economy. A highly inflated game economy is not very approachable to new players as more 

grinding is needed to get somewhere, and even older players returning to the game might find 

out their previously rich characters are now poor. A way to manage this inflation is by 

integrating necessary expenditures into the game, money sinks. While necessary, they may 

further burden the player with costs which can take the fun out of the game. These costs can 

be either in-game currency or items and are designed to make things of value or currency 

disappear from the game forever. The thesis written by Lahti (2015) has more examples and 

information regarding money sinks in a few different MMOGs. In Runescape, there is a max 

possible amount of an item that a player can hold. While some items are stackable and others 

are not, the bank, in which the player may keep their belongings, has the same limit for all 

items. This limit also decides the max amount of currency an item can be worth since holding 

more is impossible. To circumvent this max amount, players have started to use other 

stackable items that are worth more than currency to trade for scarce items.  

The trading in Runescape used to be decentralized, where you would sell and buy things 

directly from players. Scamming people through the trading system was common and is 

probably one of the reasons why trading was centralized. While player to player trading is still 

possible, it now has many anti-scam features such as displaying the suggested price for 

offered goods, which is according to the centralized economy pricing. After the in-game 

auction house was added to Runescape, the economy changed forever and faced similar issues 

as Diablo III. The players made money work instead of putting in the hours of mastering skills 

to farm or create certain goods (Bilir, 2009). Some players used the marketplace like a stock 

exchange, where they benefit from buying items for a cheap price and selling when there is 

higher demand. This is usually called flipping among players or more properly known as 

merchanting. An interesting point with games similar to Runescape, in which players usually 

tend to put in hundreds or even thousands of hours, is trading accounts, in-game gold or other 

items through sites such as eBay. The existence of this type of off-platform trading is a clear 

indication that players would be interested in such endeavours – supported by game 

developers.  
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Managing a game economy has similarities to managing the real economy (El-Shagi & von 

Schweinitz, 2016). This is also mentioned in the CryptoKitties White Pa-Purr (2018) as 

developers influencing the ecosystem of the game and by Serada et al. (2021) where they 

refer to the CryptoKitties White Pa-purr claiming it is indirectly implying Blizzard, the Diablo 

III developers’ involvement in the economy. When there are many independent players 

someone will likely find a way to exploit the system and then a “fix” must be applied to plug 

the exploit. 

When it comes to blockchain games, the game economy will relate to the real-world economy 

through cryptocurrencies. While otherwise having similar traits as traditional game 

economies, the blockchain game economy will be more player-focused, in a way that takes 

control away from the game developer, thus making it more decentralized. The aim of the 

game project My Neighbor Alice is to have a game controlled by players and other investors 

in a democratic way. The game is meant to live on forever without centralized control 

(MyNeighborAlice, n.d.). 

2.7 Cheating 

As this thesis relates to games and especially multiplayer online games, cheating is something 

that cannot be left unmentioned, because it has a detrimental impact on the enjoyment of the 

game. And as we learned from the meta-analysis by Hamari & Keronen (2017), enjoyment is 

seen as one of the main variables when measuring the intent of playing a game. Cheating is a 

problem for both players and developers. It can cause the game to be unplayable, depending 

on the nature of the game, either by ruining the fun for non-cheating players or by impacts on 

the in-game economy. For developers, it can mean early retirement for the game if not dealt 

with properly. Cheaters can use software to simulate human actions in the game, which can 

run faster and longer than a human can. In such cases, the accomplishments that are supposed 

to take months to achieve for a normal player, a cheater can reach in days (Davidovici-Nora, 

2013). This naturally creates an imbalance. The nature of the imbalance depends on the type 

of game. As an example, cheaters can use software, macros or scripts that mimic human 

activity, thus being able to “play” games more than a human player is capable of. This type of 

cheating is usually called botting and is common in MMOGs where bots are used to farm or 

gather resources, items or in-game currency directly. This would cause imbalance and further 

inflation of the game economy in an economically intensive game such as MMOGs. For less 

economically intensive games such as Fortnite, cheating will create an artificial advantage for 

the cheater, being able to use hacks such as “aim” (automatic target lock-on) or “wallhack” 

(seeing through the game world and objects) makes sure the cheater will likely win every 

round of the game. The two mentioned cheating methods are directly linked with the client-

side of the game. What this means is that the server-side of the game picks up the movements 

of the client which it sends to the server through the Internet. Several anti-cheating solutions 

exist that find repeating patterns and other give-aways thus banning the cheater from the 

game, however, cheating is still a huge issue in several games and manual reporting of 

cheaters by players is commended in most games. Server-sided cheating or hacking is nearly 

impossible, as it would be much more difficult to change variables on a game server than on 

the client-side local variables. To simplify the meaning, we may present an example. An 

MMOG is mostly server sided, the client is only to pick up on the movements and the actions 

of the user. This means while you could potentially change local variables to increase your 
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money in an MMOG, the server-side will quickly overwrite your changes as the data is not 

only stored on your computer. Instead, hackers would use bots, scripts and macros that mimic 

client-side actions – which the server will or cannot overwrite. In other words, multiplayer 

games have better protection from cheaters, as cheating in such games would be of harm to 

the economy and players. Cheating on a local offline game is barely harmful to anyone and is 

thus not monitored unless this same game instance can be used in online mode. 

2.8 Challenges with blockchain-enabled gaming 

According to (ButtePatil, n.d.), Humanity will be affected by technological advancements. 

Even though there are some positive effects of technology, humanity will eventually realize 

some disadvantages of emerging technologies. There is a famous quote from physical chemist 

Charles Percy Snow. He expressed that: 

Technology is a queer thing. It brings you great gifts with one hand, and it stabs you in 

the back with the other. – C. P. Snow 

Therefore, the challenges of blockchain-enabled gaming are explained under various topics in 

this part. 

2.8.1 Security 

Compromised consensus mechanics could turn a public decentralized blockchain network into 

a centralized system controlled only by a few miners. A public blockchain is more vulnerable 

to such incidents as the ledgers that are available can be accessed by anyone who wants to 

join the blockchain network (Attaran & Gunasekaran, 2019). 

Mid-April 2022, news spread that hackers from North Korea had hacked the game Axie 

Infinity and stole hundreds of millions worth of cryptocurrency (Olson, 2022). While it is 

more complicated than simply hacking a game and involves a “bridge”, which is called Ronin 

where the player’s assets are moved faster than directly on the Ethereum blockchain, it was 

thus an obvious target for the thieves. The article written by Olson (2022) and published in 

The Guardian, mentions that in 2021, $3.2 billion worth of crypto was stolen from individuals 

and services. 

2.8.2 Privacy 

For easy access, most blockchains are public. This means all the information stored on the 

blockchain is available to anyone within the network. This information or data could contain 

sensitive information which opens the risk of privacy violations (Attaran & Gunasekaran, 

2019). For instance, Ethereum is called a permission-less network. It has delicate information 

such as bytecode, transactions, and the balance of smart contracts (Chen et al., 2021). All this 

information is open to the public. Therefore, the features of Ethereum can cause some privacy 

concerns.  

2.8.3 Scalability 

Scalability of blockchain may be problematic as was seen with the CryptoKitties launch 

(Serada et al., 2021). Slow transactions and high gas fees are an obstacle when trying to have 
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a blockchain execute millions of transactions per second which is on par with non-blockchain 

technology (Attaran & Gunasekaran, 2019). For instance, all transactions must be performed 

by all nodes in Ethereum. In addition, Ethereum permits only approximately 15 transactions 

per second (Chen, et al., 2021). Therefore, it causes low throughput and slow transactions. 

This has caused some to claim that games based on blockchain technology cannot compete 

with AAA games such as Call of Duty, due to the scalability issues (Serada et al., 2021). 

However, a blockchain game called Lightnite is aiming to release a AAA version of the game 

in 2023 (Lightnite, n.d.), which would probably be something like PUBG. Another blockchain 

game striving for grandeur is Star Atlas, with a release date officially confirmed and cited by 

various sources as sometime in 2022. It is also worth to mention that parts of games can be 

on-chain such as economy or trading while keeping some parts linked with actual gameplay 

that require many user-inputs can stay off-chain on the game providers centralized server. 

This could help solve scalability issues and it is worth considering if everything must be on 

the blockchain. 

2.8.4 Governance and Community Support 

Managing a blockchain with many stakeholders will require effective governance models to 

successfully and efficiently manage the blockchain (Ibid). In addition, one of the crucial 

resources for blockchain software is community support (Chen et al., 2021). Developers can 

share their project with the community and get some reviews about it. These reviews may 

include bug reports, user feedback, development requests, etc. For instance, there is not 

enough community support for smart contract developers since there is no decent amount of 

smart contract developers (Chen et al., 2021). 

2.8.5 Gas Fee 

Gas refers to a transaction fee or fuel that allows the blockchain network to execute 

transactions (Ethereum.Org, n.d.). Gas fees are paid with the currency sent to another wallet 

address. For instance, gas prices in Ethereum are demonstrated as Gwei, which is equal to 

0.000000001 ETH (10−9 ETH) (Ethereum.Org, n.d.).  

There are some concerns regarding gas fees. As shown in Figure 10 below, high gas fees and 

fluctuation might negatively affect the blockchain-enabled gaming industry. 

 

Figure 10. Average Gas Price of Ethereum with Gwei (Ethereum Average Gas Price, n.d.) 
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For instance, Faqir-Rhazoui et al. (2021) state that high gas fees may slow down the adoption 

of DAOs and different decentralized systems so the users could feel pushed away from these 

decentralized mechanisms. 

2.8.6 Conclusion regarding challenges with blockchain-enabled games  

Even though blockchain has various cutting-edge attributes that impact various industries, it 

also faces some challenges. Here are some outcomes: 

• Security - Malicious activities such as compromised consensus mechanisms and 

hacking incidents may raise a question in people’s minds. In addition, there are 

privacy concerns such as the disclosure of sensitive personal information since the EU 

and other public authorities have strict rules, as mentioned in the Trust section. 

• Governance and Community Support - The Governance model of the blockchain 

must be executed successfully and effectively in order to accomplish coordination and 

control of stakeholders within the blockchain (Pelt et al., 2021). In addition, the 

support of the community is essential for blockchain software development, but there 

is an absence of enough developers at the moment. 

• Scalability - Executing millions of transactions could hinder providing scalable 

blockchain so the users could experience slow transactions. For instance, AAA games 

have millions of users and operate different actions for them, so possible scalability 

issues for blockchain games can affect the experience of the players while playing the 

game. 

• Gas fee - Even though Faqir-Rhazoui et al. (2021) state that high fees could cause an 

issue, they also claim that various side chains have emerged to solve the problem. 

These side chains are working to be interoperable with the major chain such as 

Ethereum and provide an environment for lower or even no gas fees. For instance, 

Gods Unchained uses the Immutable X side chain, which provides zero gas fees to the 

players’ (Clay et al., 2021). 
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3 Methodology 

In this chapter, research methodologies will be introduced. Moreover, the methodology for 

this thesis will be explained and the choice justified. Then, the type of data collection will be 

demonstrated, and the chapter ends with limitations and some ethical considerations. 

3.1 Research methods 

Various methods can be used by researchers to understand and elaborate on the study with a 

wide range of perspectives. Generally, the research is conducted to verify or improve 

knowledge and contribute to a specific field. Moreover, research methodologies are utilized to 

execute the study. There are two common research methodologies which are qualitative 

methodology and quantitative methodology. Quantitative methodology is gathering and 

analyzing numerical data (Bell et al., 2019). It is a distinctive method that demonstrates the 

connection between research and theory. In addition, Bell et al. (2019) address that 

quantitative methodology is a deductive reasoning and objectivist notion of social facts. On 

the other hand, qualitative methodology indicates the broadest sense of research that generate 

descriptive data which are people’s observable behaviour or spoken/written words by people 

(Taylor et al., 2016). In other words, the qualitative approach attempts to understand the 

people from their perspective and reality as interpretivism. However, the researchers need to 

be careful about as Blumer quote, “The qualitative researchers have to set aside their own 

views of the world” (Taylor et al., 2016). In addition, according to Rist (1977), this 

methodology is not just a data-gathering technique. It is a unique way to apprehend the 

empirical world. There is also a crucial ontological point of view. A qualitative study has a 

tendency that entails social characteristics with the outcome of an interaction between people 

instead of phenomena out there (Bell et al., 2019). Taking into consideration all these 

perspectives, the qualitative methodology is selected for this thesis. The main reason is that 

there is not enough quantitative data to execute the study since blockchain games are a new 

topic.  

3.2 Research Design 

A research design ensures a structure for the examination and gathering of data. The selection 

of research design demonstrates the precedence that is dedicated to various aspects of the 

research process. Bell et al. (2019) outlined that there are five outstanding research designs 

which are cross-sectional design, experimental, longitudinal, comparative and case study 

design. For this thesis, the case study method has been chosen. The case study is a unique 

field of qualitative research method. The case seeks to reach a broad understanding of the 

phenomena under study. However, it generates more common theoretical assertions about 

regularities in ascertained phenomena (Fidel, 1984). There is no strict plan for case studies. 

According to Becker (1976), the case study trains the researcher to handle the abrupt findings. 

Thus, the researchers need to reconstruct the study considering all these findings. According 

to (Brönnert, 2016), a case study aims to generate background information to deliberate on the 

problem. The difference between the case study from other research methods is the spotlight 

on a confined system or situation, an entity with an aim and operating parts (Bell et al., 2019).  



 

46 

 

There are various case studies such as single case studies and multiple case studies. The 

dissimilarity between multiple case studies and single case studies is that the researcher is 

working on multiple cases to comprehend the similarities and differences between these cases 

in multiple case studies (Baxter & Jack, 2008). The multiple case study has the advantage to 

construct a more persuasive theory since they’re considering various empirical evidence. 

However, multiple case studies can be time-consuming to carry out the study (Baxter & Jack, 

2008).  

Since the researchers have limited time, a single case study has been chosen for this thesis. 

The researchers will focus on My Neighbor Alice as a case. Since the thesis aims to answer, 

“How does decentralization change the business model in game development and the 

economic model of the game?” and “How does blockchain affect the value proposition for the 

players of such games?”, the researchers will focus on these aspects with ChromaWay. First, 

the choice of focusing on My Neighbor Alice is out of convenience due to our partner 

company overseeing the game development. This allows us to get in direct contact with the 

developers currently working on the game. Second, the game is still in development and 

bound for official launch during 2022, which also means it is a fresh project that similarly to 

Axie Infinity also relies on launching a DAO – moving the control of the game towards its 

players rather than a centralized entity. Finally, as more blockchain games are now moving 

towards including DAOs, seeking to empower the players in a P2E game, one could argue 

that My Neighbor Alice is a critical case, defined by Flyvbjerg (2006) as a case that has 

strategic importance in relation to the general problem, our problem being the research 

questions stated above. A critical case would allow assumptions to be made that if something 

is prevalent in this particular case, it would also apply in other cases and can thus save money 

and time, as generalizations can be made (Flyvbjerg, 2006). 

According to Bell et al. (2019), The most used method in qualitative research is probably the 

interview. There are two common qualitative interviews. The unstructured interview and the 

semi-structured interview. Robert Burgess (1984) expressed that an unstructured interview is 

almost identical to a conversation. On the other hand, the researchers have pre-prepared 

questions which cover reasonably the chosen topic in a semi-structured interview. The list of 

questions is decided before the interview and developed using the interview guide. According 

to Kallio et al. (2016), there are five main stages for the development of the interview guide: 

1. Establishing the requirements for utilizing semi-structured interview 

2. Recapturing and utilizing previous knowledge 

3. Defining the initial semi-structured interview guide 

4. Making a pilot test for the interview guide 

5. Demonstrating the final version of the semi-structured interview guide 

Semi-structured interviews were chosen for this thesis because of a few reasons. First, our 

interviewees do not have all the time in the world as they are very busy working on their 

various projects. Second, semi-structured interviews allow us to stay within our 
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predetermined topic without wandering off too far from the subject which is prevalent in 

normal conversations. Finally, semi-structured qualitative interviews are excellent when 

deepening understanding of an issue (Queirós et al., 2017). Furthermore, semi-structured 

interviews allow enough flexibility to still dig deeper into the way the interview participant 

understands the subject and allows the researcher to pose follow-up questions if need be. Our 

initial semi-structured interview guide (see Appendix 1) was presented to our thesis seminar 

group at Uppsala University from which we got some feedback. This feedback guided us in 

finalizing the interview guide (see Appendix 2) 

The semi-structured interviews should be transcribed with the interview still fresh in mind 

(Bell et al., 2019), and then the researchers will conduct coding to identify repetitions that 

build up to common themes and concepts in the interview participants’ answers which relate 

to the research questions. This is also called thematic analysis. Coding reduces the gathered 

data into smaller chunks, making it easier for the researchers to conduct data analysis and 

consequently make sense of the gathered information, rather than reading through an 

interview transcript repeatedly (Ibid.). 

Thematic analysis is a method for orderly defining, structuring, and attempting to give insight 

into relations of connotation across data sets (Cooper, 2012). Thanks to thematic analysis, the 

researchers can grasp common experiences and meanings regarding the data set. In other 

words, Thematic analysis allows the researchers to describe the need which is significant in 

relation to a specific topic. According to Cooper (2012), the researcher could identify various 

patterns across the data set. However, the thematic analysis aims to describe relevant ones for 

the specific research questions.  

According to Braun & Clarke (2006), there are six phases to executing thematic analysis. 

These are: 

1. Familiarizing with the data 

2. Producing primary codes 

3. Exploring for themes 

4. Inspecting themes 

5. Identifying and naming themes 

6. Generating the report 

 

There are several reasons for choosing thematic analysis. For instance, it enables the 

separation of qualitative research from the extensive discussion. In addition, it makes the 

qualitative research results understandable which may help to reach a broader crowd. In other 

words, the main advantages of thematic analysis are accessibility and flexibility (Cooper, 

2012). 
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3.3 Data collection 

Before heading into data collection using semi-structured interviews, we must first understand 

the relevant information about the topic. Therefore, our primary data consists of a theoretical 

review of the subject and related subjects. An even more important aspect of the broad 

literature review and extensive literature review is that blockchain games have few scientific 

studies directly relating to our research topic. However, studies about the game industry and 

blockchain technology allowed us to piece together relevant information with the little 

literature that was found about blockchain games. The literature mostly consists of journals 

and papers as well as thesis or reports, while books on blockchain games are harder to find. 

A thorough literature view and deepened understanding of the subject area helps us to ask 

relevant questions from our interview participants (Qu & Dumay, 2011), which can help us 

answer the research questions. Thus, the interviews are our secondary data. Furthermore, we 

can also at this time find out if the theory studied before the interviews was enough or if some 

important aspects were missing. In other words, the interviews are to further strengthen the 

knowledge we have found, or possibly contradict our findings depending on the data gathered. 

For this thesis, we decided to interview five developers, who all work with My Neighbor 

Alice or under the parent organization, Chromaway. We further conducted a single interview 

with a developer not working in the target organization and as such did not include it in the 

thematic analysis. The interview was used to get another perspective on the subject at hand 

from outside the target organization. Developers are our main interview participants, as they 

offer valuable aspects regarding business and economic models. To make a successful game, 

you need to know the environment you work in. Developers constantly keep up to date with 

game trends and different business cases by for example trying out their competitors’ games. 

This was also confirmed by some of the developers we interviewed. As such, getting the 

developers’ perspective is crucial when answering our research questions. 

The sampling method used for the interviews and thus this study is purposive sampling. 

According to Bell et al. (2019), purposive sampling is a type of non-probability sampling, 

which means that the interview participants were not randomly chosen. Purposive sampling 

may be used when the researcher wants to choose research participants, that they believe are 

relevant to the research questions being posed.  

Snowball sampling is also used to find relevant people in the organization that can add value 

to the study. Snowball sampling is a method usually related to convenience sampling, a 

sample that would be available to the researcher by chance, but it can also be used for 

establishing new contacts within a group of people that are relevant to the study (Bell et al., 

2019), as in purposive sampling. 

While these sampling methods do not offer a chance to generalize the findings within a 

population, concerns of external validity do not loom as large with qualitative methods as it 

does with quantitative ones (Bell et al., 2019). 
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3.4 Limitations 

Based on our thorough review of theory, we concluded that a single-case study was suitable 

for our thesis. A multiple case study would require more time that we, unfortunately, do not 

have and would in any case not greatly impact the conclusion of our study. There are limited 

ways of how games are designed and those have been clarified in the previous chapter. 

Further diving into specific cases would not grant much new knowledge in comparison to 

what we already know and what we have established, therefore we limit the study to a single-

case study with semi-structured interviews to further gain insight into the subject. The 

interviews serve the purpose to confirm that what we found from the literature is accurate.  

Case studies have many critiques, some have claimed that the generalizability and validity of 

case studies are questionable and that they do not contribute to scientific knowledge 

(Flyvbjerg, 2006). As Eckstein (1975) discusses, the criticism of case study generalizability is 

of little relevance if a study intends to be more focused on the particulars rather than 

generalizability. Furthermore, interviewing people who are aware of game design in the 

current atmosphere or even experts in the field, could potentially be more valuable than 

focusing on another research method. Naturally, more people interviewed greatly increases 

the possibility of generalizing the research findings as we reach theoretical saturation, which 

is when the coding of interviews no longer provides new information (Bell et al., 2019). In the 

end, we cannot make an empirical generalization for a large population from a single-case 

study, however, this is not the purpose of qualitative studies (Flyvbjerg, 2006; Bell et al., 

2019). 

Another issue with qualitative studies is the lack of transparency in how the research was 

conducted (Bell et al., 2019) and thus replicability. To counter this, we clearly state how we 

choose our research participants and how the analysis of the interviews is performed. 

Transparency also builds trustworthiness (Ibid.). 

Bias is countered by not asking leading questions or trying to steer the research participants in 

answering a question under the researcher’s influence. Open-ended questions can help counter 

biased answers (Bell et al., 2019) by allowing the participants to speak their minds clear. 

Furthermore, while our case is My Neighbor Alice and we interviewed developers working on 

that game, we did not ask questions that would allow their preference of game or methods etc. 

to bias their answers. 

Finally, we decided to only include developers in our study for a few reasons. First, our case 

My Neighbor Alice is still in development and as such there are no players to interview. 

Second, when focusing on the revenue block of a business model we believe the value further 

interviews with players will grant us is minimal, however, it could potentially point out some 

aspects we have missed, though we believe enough interviews with developers will also help 

us estimate if all ground was covered. We do however understand that the players are an 

important aspect in similar research, especially if focusing on the incentives and how players 

relate to P2E games, which is why this would be an excellent research topic for another thesis 

project.  
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3.5 Ethical considerations 

Qualitative methods awaken some ethical considerations. Ethical concerns could arise at any 

time during the research process, which is why researchers need to ensure the integrity of their 

study by being aware and ready to address these issues when confronted by them (Bell et al., 

2019). However, extreme, and notorious cases of ethical violation are often associated with 

some research methods, namely covert observation, which means observing a research 

participant without them being aware of it. This gives false security to those that conduct 

semi-structured interviews for example, that the method is immune from ethical issues (Ibid.), 

which it is not. 

To steer clear of any ethical issues, it was obvious that we as researchers would have to 

respect the privacy of the research participants. And to further make them feel safer in giving 

us as truthful answers as possible, we let each participant know that the transcripts will only 

be seen by the students conducting the research and stored safely where other bodies cannot 

access them. Furthermore, we ask for the participant’s permission to record the interview and 

explain that they will remain anonymous. 

By doing this we will adhere to the ethical principles conveniently broken down by Diener 

and Crandall (1979) into four main areas. 

• Harm to participants – Can the participant get in trouble if someone finds out about 

what they have said? – Psychological, physical or career (Bell et al., 2019). 

• Lack of informed consent – Has the participant been told transparently about the 

research and what their responses will be used for? – The participant should be able to 

make an informed decision and give consent based on the purpose of the study (Ibid.). 

• Invasion of privacy – Evident trespassing on individual privacy? – People can feel 

wronged without being harmed by feeling like objects of research without respect for 

individual values and a sense of privacy (Ibid.).  

• Deception – Lying or tricking the research participant. – Presenting your research as 

something it is not (Ibid.). 

By not considering ethical issues, researchers can ruin the image of research in general as the 

trust of participants would be lost. 
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4 Analysis 

The Analysis chapter will present to you the case construction and the researchers’ findings 

from the thematical analysis of several semi-structured interviews. These findings are then 

analysed with the help of the literature review which will either agree with or contradict our 

findings.  

4.1 Case Construction – My Neighbor Alice 

As was mentioned before, we interviewed six people in total, of which five were used for the 

thematic analysis as they are all working on the case game My Neighbor Alice. The five 

people interviewed held the positions of Producers or in Operations, Head of Game Design, 

Director of Alice Foundation or the DAO, Chief Marketing Officer, and Head of 

Development. In other words, each person had a different position in the development of the 

game and naturally different backgrounds including vast experience in traditional or 

blockchain game development and business economics. This allowed us to get several 

different perspectives and diverse answers to our interview questions. 

And now, the focus of the case, which is My Neighbor Alice, will be explained in detail. My 

Neighbor Alice is a blockchain game that occurs in a massive island complex located in the 

Lummelunda archipelago and inhabits humans and animals (My Neighbor Alice, 2021). 

Humans can become a member of the community by purchasing land and participating in 

activities such as beekeeping, bug catching and fishing (ibid). Players can gain rewards by 

helping Alice with her everyday activities, interacting with neighbours, attending 

competitions, and working on their daily activities. Thus, they can exchange these rewards for 

in-game assets such as buildings, furniture, lakes, and plants to decorate and design their lands 

so that players could create a distinguished and unique environment as they desire (ibid). 

My Neighbor Alice aims to reach a large player base who do not need to have prior 

knowledge about cryptocurrencies. In other words, they aim not only at blockchain gamers 

but to introduce new players to blockchain games. Considering the target audience for the 

general game industry, even though many female gamers exist, not many games are created 

for them. However, My Neighbor Alice targets more females than males. 

Evaluating My Neighbor Alice from the business model perspective, as mentioned in 

literature by Osterwalder et al (2010), we may identify some key changes compared to 

traditional games in three of the nine building blocks of the business model canvas namely 

Value Proposition, Revenue Streams, and Customer Relationship. Please see Table 8 below. 

Table 8. Identified changes in three blocks of the business model canvas 

Block Change 

Value Proposition Asset Ownership, DAO, metaverse 

Revenue Streams P2E, F2P with Micro-transactions 

Customer Relationship P2E, DAO 
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My Neighbor Alice offers players to have right of ownership of their assets. In the traditional 

games, although the player has assets, they cannot get them out of games which means there 

is limited worth outside the game environment but potential value to the player and other 

players within the game. Another possible scenario is that if the game doesn’t continue its 

operations, players will lose all their hard work. Compared to traditional games, blockchain 

games have their unique virtual world which may be consider a type of a metaverse and there 

is a possibility to use in-game assets in several game’s metaverses if the game decides to 

connect its metaverse with another game. In this way, the usage area of the assets and 

entertainment will increase parabolically for the players in the multi-metaverse. 

Regarding the customer relationship, My Neighbor Alice has a P2E model in which both 

players and developers contribute to the game so there is a totally different customer approach 

compared to the traditional games. In addition, thanks to the planned DAO mechanism of My 

Neighbor Alice, players will have a right to vote when they hold ALICE tokens if there is any 

proposal in the ecosystem. Thus, players have a chance of getting involved in the 

development and future operations of the game. 

In addition, evaluating the revenue streams of My Neighbor Alice as mentioned in literature 

by Osterwalder et al (2010), the revenue streams for My Neighbor Alice are analyzed and 

demonstrated in Table 9 below. 

Table 9. Revenue streams for My Neighbor Alice 

Revenue Stream Description 

Asset Sales Selling virtual plots, houses, lakes, animals, 

plants, decorations in the form of NFT tokens as 

well as consumables 

Subscription Fees - 

Brokerage Fees Fees from in-game NFT transactions 

Lending/Renting/Leasing - 

Licensing - 

Advertising - 

 

Considering Osterwalder et al (2010) perspective of revenue streams for My Neighbor Alice, 

they have two main revenue streams that are asset sales and brokerage fees. My Neighbor 

Alice is selling various in-game assets in the form of NFT tokens. In addition, players pay 

fees to the game developers when they buy or sell in-game NFT. 

4.2 Thematic Analysis 

In our thematic analysis, we first found several concepts from the interview transcripts, which 

are based on repetitions of the same subject by different interview participants. Once several 

concepts are found, it is possible to group them under certain themes that relate to the topics 

or concepts mentioned (see table 10). In this way, it is possible to analyze the huge amount of 

data from our five interviews, which all lasted around an hour each. The themes should help 
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the researchers answer the research questions by focusing on the relevant data gathered from 

the thematic analysis. As such, it is then possible to present the found themes as subsections 

under this chapter, which contribute to analyzing the changes happening in the gaming world 

when moving from centralized to decentralized. Unfortunately, due to the sensitive topic, we 

decided not to publish the full transcripts from the interviews, as highly case-specific 

information was gathered from some of the questions. Furthermore, while the positions held 

by the interviewees were disclosed, we do not mention which person said what. 
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Table 10. Themes and Concepts from Thematic Analysis 

Themes Concepts 

Asset Ownership Re-saleability 

Return on spent time 

 

Sustainable Economy 

 

Scarcity  

Inflation 

Sustainability 

Resources 

 

Consumer Focus 

 

 

Community (blog/AMA, discord)  

Transparency 

Consumer needs 

Communication 

Decentralization 

Customer Base 

 

 

Knowledge of the customer related to crypto 

Complexity of getting started 

KYC Process 

Having a wallet 

Regulatory matters 

 

Revenue Models              Premium 

• P2P 

• Game as service 

 

             F2P 

• Freemium 

• Advertising 

• P2W 

 

             P2E 

 

Game development Selling original idea – no publisher demands 

Fun in-game mechanics 

Player engagement 

Expand to new players 

Token - Funding 
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4.3 Asset Ownership 

A strong theme brought up by all interviewees is Asset ownership. This is one of the main key 

points that blockchain games have to offer their players and can be tightly tied together with 

the P2E model. Interviewee 4 had an interesting take on the subject and mentioned that 

players have previously also traded in-game items or accounts on sites such as eBay which 

was also mentioned earlier. 

“I spent a lot of time I created something. I created a character with a set of tools and 

things, I spent time getting those things. And it should be my choice to decide what I 

can do with these. In a centralized game, it creates subversive economies, where the 

gamers act on their selves, like we traded things on eBay” – Interviewee 4 

With NFTs and by utilizing blockchain technology, games can ensure asset ownership 

reliably and quickly. Furthermore, rather than only owning the things players gather through 

hours of gameplay, the blockchain-based game can grant players rewards of monetary value.  

As interviewee 2 said 

“…Imagine you’re buying a car and can only buy it from the manufacturer and can 

never ever sell it again. Would you pay the same amount of money?” – Interviewee 2 

The possibility of reselling items in a game is of value in itself. Non-tradeable items are only 

usable by the player holding them and that’s it. Just the fact that something is resaleable 

would be enough for some to buy it. The resale ability is shaped both for the players and the 

business model. 

In the end asset ownership is so crucial to the function of blockchain games, that it links to all 

the other themes identified in the thematic analysis. Blockchain-enabled asset ownership 

allows NFTs to be used as an in-game token, which is not only linked to a certain game. 

However, it is also important to remember that even though some part of the game being on 

the blockchain or allows cryptocurrency transactions, it is not necessarily the case that it is a 

fully decentralized game. At this point, there are many games that function similarly to 

pyramid schemes or games where the asset control is just as centralized as in traditional 

games, where the only decentralized part is the inclusion of free trading of cryptocurrencies or 

other assets. 

4.4 Sustainable Economy 

During the interviews, interviewees expressed that there is a massive difference in terms of 

the in-game economy between centralized and blockchain games. For instance, the problem 

regarding the in-game economy is that people keep being rich in centralized games. This 

action creates hyperinflation. Interviewee 1 explained as: 

“The game studio shows you an apple so you can get that for free. However, this is a 

problem since if we give apples for free, the apple becomes worthless. On the other 

hand, getting an apple is based on the blockchain which is a transaction happening in 

crypto games. That is why even putting an apple in the game needs to be thought about. 

Everything needs to have a cost directly or indirectly.” – Interviewee 1 
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Since the products are produced from a cost point of view in the blockchain game, they are 

limited. Thus, scarcity occurs. This actively demonstrates that there is a real economy in 

blockchain games and build upon with strong foundation. According to Interviewee 4,  

“There is a transition happening from a fake economy to a real economy. Eventually, in-

game currency is like any real currency” – Interviewee 4 

For instance, in My Neighbor Alice, the players gather resources so they can utilize them to 

craft new items or exchange them with other players. There is an NFT marketplace where 

ALICE can be used by players to trade. The players can own different types of land that can 

grow various plants and fruits. The main idea here is that the player is not just selling NFTs 

and using them to create something. Thus, the players are recirculating the game economy. As 

a result, it creates a sustainable economy. Compared to centralized games, the game economy 

is more sustainable and has long-term benefits for players and game studios. 

However, some people try to use blockchain games for evil purposes. For instance, 

Interviewee 1 stated that: 

“You can see many games that are having troubles because they promise the returns to 

players, but in fact, they were a Ponzi scheme. But I think the problem is that some 

games are promising returns, and they are not admitting that returns at some point will 

not happen. Play to earn doesn't mean that everybody will earn because if everybody 

earns, nobody is earning of course.” – Interviewee 1 

4.5 Consumer Focus 

One of the crucial concepts that the interviewees emphasized in the interviews was that they 

position the customers at the centre of everything. The idea can be inferred in the sense of 

decentralization. For instance, Interviewee 3 mentioned that: 

“According to customer perspective, decentralization means that you don't want to have 

any single party which is dictating certain things. From the company perspective, if you 

wish the customer or at least your customers to continue patronizing your business or 

continue buying certain things, then the question is to give them sufficient power.” – 

Interviewee 3 

Decentralization is an opposite move where power is more dedicated to people who don't 

have the power. In centralized games, the companies embraced the "top-down" approach. 

Thus, the centralized game studios have no massive concerns regarding customer needs. 

However, blockchain games adopt the "bottom-up" approach. Hence, the blockchain game 

studios pay attention more the customer feedback. For instance, My Neighbor Alice has a 

public Telegram account called “My Neighbor Alice: NFT + DeFi Game”. This telegram 

group involves around 22 000 members currently. In the telegram, employees of the game 

seek to build strong communication between customers and the company. Thus, there is 

transparency about the current state of the game and what has been accomplished by the 

company. Important news/updates are published in the telegram channel and blog. In addition, 

there is a concept called AMA (Ask me anything). AMA is a session where a representative 

of customers has an open live discussion with one of the employees in My Neighbor Alice. 

Thus, players have an opportunity to ask questions regarding recent updates and plans for the 
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game. In addition, My Neighbor Alice’s developers get inside from customers to improve the 

game in a better way. The two-way flow of information provides a healthy environment since 

players are also game investors.  

4.6 Customer Base 

All interviewees frequently stated that the customer base of blockchain games is limited 

compared to centralized games. There are various reasons for this statement. First of all, it is 

challenging for those who do not have general knowledge about crypto to start blockchain 

games. Interviewee 2 stated that: 

“We’re aiming for the people who don't have any crypto yet. We want to bring in a 

whole bunch of new gamers to the crypto world. We want to remove any form of 

complexity. For crypto exchange, you need to go through all the KYC processes where 

you need to show your passport or your ID and show a video of yourself and proof of 

life.” – Interviewee 2 

For instance, if the player wants to play My Neighbor Alice, they need to connect their Meta 

Mask wallet. Firstly, it is a new technology that gamers should know about it. In addition, 

they require to have an ALICE token. Thus, they can play the game. There is also a process 

called KYC to buy cryptocurrency from the exchange as all interviewees mentioned. KYC 

means "Know Your Customer". This process includes identity verification to limit fraud. This 

actively demonstrates that the process of getting started to play blockchain games is more 

complex than centralized games. In addition, regulations are one of the biggest problems for 

the customer base. Players buy and sell assets in the game. These transactions are executed 

with the ALICE token. However, My Neighbor Alice will have many players who are from 

various countries. Every country has different regulations, and most countries don’t have 

proper regulations for cryptocurrencies. Therefore, the customer base is limited compared to 

centralized games. However, the team of My Neighbor Alice has aware of all these challenges 

and currently working on all different scenarios. 

4.7 Revenue Models 

The existing revenue models that games have used previously and what they use today were 

presented in chapter 2.7. According to our interviewees, the major changes that happen in the 

revenue model when moving to a decentralized setting are involving the customer, managing 

the in-game economy as a real-world economy and the included assets. To account for these 

changes the P2E model was born, or even Play and Earn as one of our interviewees called it – 

which is a development from P2E relating to the issues which were discussed in the customer 

base section. 

P2E allows rewards to be given to the player, and while it is not new to get rewards from 

playing a game, such as drops in Steam (platform) or Valve (Developer) owned CS:GO, those 

drops were meant to only be sold or used within a centralized system, such as the Steam 

marketplace. Eventually, this however again spread to third-party sites, which was also 

mentioned earlier, and that’s the story of how CS:GO betting was born. With P2E, the 

economy of the game has to be perfect. The balance of the economy must have more assets 

entering than leaving. Many of our interviewees brought up Axie Infinity as an example when 
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discussing this. A problem with the Axie infinity economy was that people took out more 

assets than they put in. In other words, the movement of total net assets was negative. 

Comparing blockchain games with traditional games, it seems that the industry is moving 

away from the premium model or P2P, which is the revenue model based on game sales, as in 

selling many copies. Instead, the games are more about accessibility, so some sort of F2P 

model where the players may choose to invest money into the game or not. P2E as we have 

heard it from the development team of My Neighbor Alice, will be a mix of the F2P and P2E 

models, allowing inexperienced crypto players to join the game and as such eventually bring 

in more paying customers to the game economy. This was also the opinion of our non-case 

interviewee. Furthermore, interviewee 4 said: 

“I see that you need to create the dual economy right now. So one, that is kind of off-

chain, the mechanics could be on-chain, but you do purchases. So you have people 

buying things, just like in Fortnite buying customizations. You buy it, you burn it, it's 

gone. But if you then are interested in going into the blockchain, crypto NFT world, you 

can, but then you have to do that extra layer connecting wallets and so on. And then 

your assets that you just bought becomes NFTs that could be traded, openly, anywhere.” 

– Interviewee 4 

In other words, you can be a F2P player who can decide to make purchases within the game, 

however, like in traditional games, these purchases won’t consist of assets that you will own 

post-purchase, but rather some consumables that disappear after use. If the F2P player 

however wants to be a P2E player, it is entirely possible. 

4.8 Game Development 

When it comes to blockchain games, the change in the game development process, namely the 

funding, is very interesting. The game development theme brings together most of the other 

themes mentioned earlier, as it is all related to how the game is made. 

As was explained in the literature review, funding for traditional games usually means that the 

developer’s having to sell their idea to a bigger publisher or financial investor. And as our 

interviewees also mentioned, this could potentially mean giving up some features of the 

original game idea or giving in to certain demands posed by the investors. These unplanned 

changes could mean setbacks for the game development or implementation of features the 

consumers are not interested in. Worst case scenario is a broken game by hurried release 

demands from the investors. 

One of the first changes to this traditional system was, as previously discussed, the entrance of 

crowdfunding platforms. On these platforms, smaller developers pitched their idea to the 

platform community and gained funding to realize their idea for the game. This could also be 

a type of pre-order of an unfinished game, which is rather common in the traditional game 

market. Another move towards a similar system was platforms such as Steam to allow selling 

copies of games that are still in development such as EAGs. 

Funding a blockchain game is according to our interviewees easier and grants the developers 

free hands to finance their dream game projects. This means that rather than pleasing the 
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bigger investors, the developers must stay in close contact with the community that is funding 

the game. The funding itself happens through ICOs, which were also introduced earlier, or by 

selling NFTs or tokens pre-game release. This allows the developers to gain a lot of funds at 

an early stage compared to the traditional games. Furthermore, when traditional game projects 

seek funding, it is common that a lot of work has already been done on the game project – 

while no funding has been secured. This would mean a lot of the developer’s own money has 

to be spent on the development of a game. As interviewee 2 put it: 

“The biggest change is that in the traditional model you first spend years on developing 

something and then you sell it and then you spend years on developing something and 

that’s a huge change…and that [decentralization] makes it much more easier for 

developers because it’s super risky business…you have to think what if it doesn’t sell 

and then you spent all those years for nothing” – Interviewee 2 

Another major difference is that with blockchain games, investors can sell their share of 

tokens or gamble on the value appreciation of the token before the game is released. As such, 

it is entirely possible to use the assets outside its intended ecosystem. This applies both to 

cryptocurrencies and NFTs – while NFTs are hopefully in the future even more usable in 

several games instead of one. In a traditional game when pre-purchasing a game or supporting 

a crowdfunded project, the investor gets a copy of the game and possibly some merchandise 

or benefits inside the game, such as a special name tag. The game can mostly not be sold, nor 

will the game assets be usable outside of the game. And finally, as was mentioned previously, 

a crowdfunding pledge is not refundable while a blockchain game token can always be sold. 

When creating a blockchain game, a crucial step of the development is to consider how every 

decision impacts the game economy. The games are very economy centred due to the 

complexity of the real-world economy, which will be applied to the game as it is tied to the 

blockchain and its tokens. This includes measures of finding solutions to the creation of a 

sustainable in-game economy and controlling the inflation that will naturally occur in the 

game world. Interviewee 1 said: 

“Every decision that you're making in the game, would have economic consequence by 

default since everything you do, you pay via currency.” – Interviewee 1 

As one of our interviewees mentioned, the blockchain game will be less about selling many 

game copies so to speak, and more about the longevity of the game. He also mentions that 

there are many ways to further bring funds to the game world by monetizing game assets such 

as merchandising, movie rights and so on. And compared to traditional games this income 

would rather be given back to the game community in opposition the being a revenue stream 

for the publisher. 
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5 Discussion 

In the discussion chapter the presented results and analysis will be discussed – how the 

researchers understand and acknowledge the analysis as they have understood the subject 

based on the literature review and undertaken interviews. The researchers hope that this 

discussion will clarify the analysis. 

There is a gap in research on the blockchain game industry, and there are no literal gathered 

guidelines that game developers or publishers can follow to successfully adapt their game 

projects to the blockchain game market. Our research questions were to find out: 

1. “How does Blockchain change the business model in game development, and the 

economic model of the game?”  

2. “How does blockchain affect the value proposition for the players of such games?” 

5.1 Key findings 

In this subsection, the key findings from the empirical and theoretical parts of the thesis will 

be discussed and compared with one another. We found 3 themes that can be linked with our 

empirical findings and relevant literature. 

5.1.1 Decentralization and Trust 

Decentralization indicates a power shift from a central authority to among local authority. For 

instance, there are various centralized entities such as the EU. Decentralization could cause to 

move of power to more local levels such as states and countries inside of the EU as was 

mentioned in the literature. The aim is to make closer the people to the government and create 

a suitable environment for desired changes and policies. Even though decentralization has 

many benefits such as governing efficiency and reduced corruption in government, Yerkes & 

Muasher (2018) stated that it requires massive groundwork to be successful in decentralized 

systems. Considering the decentralized system from another angle, interviewee 3 expresses 

from the customer perspective that there is no single entity which imposes certain aspects in 

decentralization. This corresponds to our findings from the literature on decentralization 

generally. 

Another key element is that since a decentralized system is conducted as a distributed ledger, 

every member of the system should trust each other intrinsically. For instance, Bhutta, et al. 

(2021) stated that decentralization provides a chance to establish a more secure system via 

members. However, there is also the other side of the coin. Shin (2019) described that the 

privacy of the user data is under threat since a hacking could be accrued throughout chain 

nodes. Regarding data privacy, decentralized systems could face some issues linked to the 

current regulations which are established by central instructions such as the EU and 

governments. In addition, as Bucko, et al. (2015) stated that scams are taking place that can 

abuse the trust in decentralization. These malicious events could also happen in the 

blockchain game industry. At this point, the game studios have an ethical responsibility for 

their actions. However, the players must pay attention to their aims and promises. They could 

even read the game’s white paper, which is probably still not enough. For instance, although 
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all projects publish their code publicly, whoever wants to read and understand what the smart 

contract should do can explore the project in detail. However, not everyone has a 

technological background to investigate if there is a loophole to damage the project. 

Therefore, it raises the question, “Should the customer trust the developer blindly?”. 

Another perspective is that the players could follow their public channels (their websites, their 

Telegram channels, etc.) to examine the process of the game. As mentioned in Consumer 

Focus section, My Neighbor Alice has Telegram channel, so they constantly inform players 

regarding development process and get their feedback for the current situation. In this way, 

the players can decide to continue to buy their currency and play their games. Nevertheless, 

the government must take action to sustain the trust of the players/customers against possible 

evil game studios. For instance, public institutions could be created by every government 

according to their fraud laws so a more sustainable economy and development could be seen 

in the blockchain game industry. Even though people now are more careful to invest in 

projects that have developers with hidden profiles, some people will still fall into a trap. 

Considering these perspectives and aspects, the funding of blockchain games is enabled by the 

combined efforts of decentralization and trust. As was mentioned in the literature, the funding 

for blockchain games can be gathered from ICOs or NFT sales. This makes the focus of the 

game development even more consumer-centred, as the small investors should be treated 

similarly to any other investor. With the help of community funding, the developers are 

expected to create a game as promised, while keeping close contact with the community 

allowing feedback from players directly be heard by the developers. This enables polling or 

voting for the implementation of features or other important decisions, which all stakeholders 

can take part in if they want to. In the blockchain game world, the consumers will be these 

stakeholders. The blockchain game industry is less about explicit game sales and gathering 

revenue and more about building a community-directed game that will last for a long time. 

For instance, My Neighbor Alice is planning to publish Community Council as a DAO, so 

they aim to become a truly user-owned game. Thus, the players will be part of all the possible 

features mentioned before. 

5.1.2 Business Models and Game Economics 

We learned that moving from traditional games to blockchain games introduces some changes 

to the business model and in-game economics. Considering Ostwalder et al. (2010) business 

model canvas, out of the nine building blocks, at least three have substantial differences that 

have been identified through the literature review and interviews, namely Customer 

Relationship, Value Proposition, and Revenue Streams. At the end of the chapter, we also 

discuss entrepreneurship, as our theoretical and empirical findings seem to lean towards a 

particular type of entrepreneurship. 

Business model 

What we learned from both the literature review and interviews, is that the business model for 

blockchain games will be more focused on the consumer – involving them more in the game 

development process in comparison to modern traditional games. Lin et al. (2017) argue that 

EAG players get to try out the games early on and as such are used to provide feedback to the 

developers. This feedback may then influence the game development process. This also 
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relates to the crowdfunded games using platforms such as Kickstarter, and at first, the 

difference between modern traditional games or indie games and blockchain games is not so 

great. However, the decentralization aspect of the game has great implications on the end-

product when comparing modern EAG or crowdfunded indie games with blockchain games. 

As mentioned in the My Neighbor Alice white paper (2021), the game will have a DAO 

called the community council which is fully governed by the community. Every player who 

owns the game token is allowed to participate in the community council. As such, the game 

targets to evolve into a truly user-owned game, where the players will decide how the game 

evolves. This is not unique to My Neighbor Alice, as the game Axie Infinity has a similar goal 

(Axie Infinity, 2021). These were a few examples of how the customer relationship has a 

paradigm shift when moving into blockchain games. 

The next subject we would like to discuss is the value proposition. According to Cagnina & 

Poian (2011), a business model describes a company’s value creation logic and how value is 

created for the targeted customer segment finally extracting sustainable profit from offering 

this value to its customers. One of the biggest changes is the P2E model, which according to 

Vidal-Tomás (2022), enables the possibility of earning tokens through playing games. 

However, as we mentioned previously gamers can extract direct monetary value today from 

traditional games, through UGC in games like Roblox featuring the playbour model or 

indirectly by creating content on services like YouTube. The Axie Infinity white paper (2021) 

states that a key difference between the aforementioned and blockchain games is the ability to 

have complex player-owned economies and reward players based on their skill by awarding 

tokens that have monetary value due to an open economic system and demand from other 

players. This is enabled through asset ownership facilitated by the blockchain – allowing free 

trade outside the game ecosystem and the use of assets in the metaverse. As was mentioned in 

our analysis, one of our interviewees challenged us to think about how much we would be 

prepared to pay for a car that we are never able to sell again. Just the concept of tradability 

creates value. It is concludable by this evidence that the value proposition in blockchain 

games is directly relatable to the player, whom it benefits the most. If you spend hours on a 

game, it would be nice to know the assets you gather or buy are tradable on an open and 

decentralized market or usable in other games. 

According to Winn (n.d. -b), the four prominent revenue models of games are Game sales, 

Game subscription, F2P and Indirect. Blockchain games would according to our analysis in 

most cases fall under the F2P revenue model, in which according to Osathanunkul (2015) 

revenue is made by selling virtual content or currency in exchange for real money in form of 

micro-transactions. Flunger et al (2017) further mention this is especially prevalent in mobile 

games but that it is also spreading to other platforms. Winn (n.d. b) further suggests in such 

games players are incentivised to make micro-transactions to keep progressing in the game. 

He also mentions that the purchased content or currency is not exchangeable back to real 

money. And as mentioned by our interviewee, accounts for games were often sold on third-

party sites such as eBay, proving that players do want to extract value from the blood, sweat 

and tears they put into a game. The Gods Unchained White Paper (2021) further mentions 

sales of trading cards in form of NFTs or content packs including more scarce or rare NFTs – 

establishing that the F2P revenue model with micro-transactions is completely applicable to 

blockchain games. However, the assets bought with cryptocurrency can be exchanged back to 
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real money due to the conclusions about the P2E model made in the previous paragraph – 

which makes a major difference. As such, the revenue model of blockchain games is 

strengthened by the value proposition of a solution to a problem in the game industry. As 

mentioned by the Cryptokitties White Pa-Purr (2018), the developers may extract further 

revenue by imposing fees on trades made within the game ecosystem. 

Game Economics 

 

We learned from the interviews that decisions made in the game and during development have 

consequences on the in-game economy. Lahti (2015) mentions in his thesis how the money 

added to the game through player actions causes inflation. The actions comprise all in-game 

mechanics that somehow reward the player. The problem with this is that the in-game 

currency is created from nothing, and it has no particular impact. As one of our interviewees 

mentioned developers in traditional games can make use of commands or other dev tools to 

spawn or create in-game items. This would naturally fuel the inflation rate by adding extra 

wealth to the game. He then continued to say that even adding an apple into a blockchain 

game and giving one for free to every player will have an impact and cost something. How we 

understand his commenting is that in blockchain games they are trying to add the cost of 

production which in traditional games only consists of player invested time. Adding the cost 

of production will act as a natural money sink in the blockchain game which will help 

maintain inflation. Hyperinflation in a blockchain game could make it very hard for new 

players to enter the economy due to the in-game currency being linked with the real economy. 

We learned from the interviews that the game economy should have assets that are burned 

simply for consumption so that the P2E players can be rewarded, and inflation managed. If 

fewer assets enter the game economy than what goes out, the game will go bankrupt. 

Thinking back at the literature, and specifically Samuelson & Nordhaus (2010), the game 

economy requires a certain volume of players to gain the necessary production, consumption 

and scarcity. As an example, for the blockchain games, scarce NFTs will fuel the game 

economy. One of our interviewees mentioned that NFTs should be scarce and coveted by 

many, to fuel the real value of the asset. This scarcity can then be used to incentivize players 

to rather spend a thousand dollars US instead of a thousand hours of gameplay to gain a 

certain item. Many developers believe that having a layered economy with several currencies 

can lead to a more stable economy. As such, players that are less familiar with or uninterested 

in P2E or cryptocurrencies, have a way to enjoy the game – just as any F2P game. These 

players will contribute to the economy by doing in-game activities or by doing transactions 

that do not give them any type of token and by creating demand. These actions would fuel the 

economy with income that the P2E players can be rewarded with. If the F2P player wants to 

turn to P2E, it should be possible, though it requires some effort from the player to join the 

blockchain world. It is however necessary to mention that managing in-game inflation is also 

done by traditional games, however, the impact of inflation in a blockchain game is 

completely different – while the methods of controlling inflation are similar. In this case, 

blockchain game developers should study traditional MMOGs to learn about risks and 

possibilities regarding money sinks and inflation. 

Game funding is a complicated process and as we have learned from the literature, there are 

several ways to proceed. What used to be the norm in traditional games was pitching your 
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idea to a game publisher or other financial actor, which makes game development a risky 

business because of hard work and costs that must be paid before financing is granted. As was 

discussed by Sotamaa et al. (2019) and Winn (n.d. c) the publishers often come with demands 

of features or content that needs to be in the game that the developers had not planned to 

implement, which may cause delays or broken features. We learned from the interviews that 

crowdfunding of games and blockchain games using cryptocurrencies allows the developers 

to quickly gain funding as they are selling their idea and game assets or types of tokens very 

early in comparison with traditional games. In the blockchain game world, this is usually 

called an ICO. As our interviewee put it, developers would like to know as early as possible if 

the work they have and are doing will pay off or be all for nothing. This implies that 

blockchain game development is less risky for entrepreneurs as funding is gathered early on 

and decentralized – away from the shackles of one single entity. 

Finally, we would like to further delve into the notion of entrepreneurship. With the 

introduction to entrepreneurship presented in the literature review, we will not discuss what 

makes game developers entrepreneurs. Rather, we found out that blockchain games have other 

motives than generating profit (Serada et al., 2021). Banks & Keogh (2021) reports a similar 

finding claiming many developers were less interested in growth and profit and more invested 

in keeping the development team together and continue making games. Alternative 

entrepreneurs seek to create value, no matter what that value might be. Often this value is not 

economic growth, as we concluded in the literature review. This corresponds with Serada et 

al. (2021)’s and Banks & Keogh (2021)’s findings and in the case of My Neighbor Alice and 

other similar games, where you want to involve the community more and create long-lasting 

games that bring value to everyone involved, it could be argued that it might be some type of 

alternative entrepreneurship. One of our interviewees concurs with this reasoning saying, 

“Making money is not the main objective of the game” and “I don’t think you start a company 

because you want to make money”. Thus, it could be concluded that rather than selling for 

profit, they are focusing on generating value that could improve or revolutionize the setting in 

the industry.  

To summarise, the business model of blockchain games is very similar to F2P games when it 

comes to revenue models and crowdfunded games or EAGs when it comes to the involvement 

of the community and how the game itself is funded. The P2E model enables the possibility of 

free trade outside or inside the game ecosystem, allowing the player to earn while playing 

games due to asset ownership, which is not possible with F2P games. 

5.1.3 Intent to play and the adverse effects of gamification 

The intent to play games was studied by Hamari & Keronen (2017) in a meta-analysis of 

previous quantitative bodies of literature. The study found that the top six variables ranked 

according to correlation with the intent to play games are attitude, enjoyment, perceived 

usefulness, satisfaction, perceived ease of use and perceived playfulness. Three of the 

variables found by Hamari & Keronen (2017) could be seen as different notions of fun, 

namely enjoyment, satisfaction, and perceived playfulness. Unsurprisingly, game developers 

seem to be on the same page with the results of the study. Interviewee 3 said that “a game 

should have fun mechanics” and that “underlying the entire game is that you want a game 

that’s fun, that’s the most important”. Interviewee 5 continued by saying “because the game 
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design will have to justify or make that fun” when they were describing how the economic 

aspects are considered in the whole game development process. If fun is the key component of 

a game, how come Alex Ohanian, the Reddit co-founded predicted in 2021 that within five 

years, 90% of people will not agree to play a game unless properly compensated for their 

time? (Where It Happens, 2021). We believe that the answer to this question can be found in 

gamification. 

As introduced in the literature review, gamification is “the use of game design elements in 

non-game structure” (Garcia, et al., 2017) and the target is to enhance the user’s performance, 

motivation and engagement when executing a specific task. We also previously concluded 

there are various types of gamification taking place in a game – that according to Lichtenberg 

et al. (2021) and Nousias et al. (2019) motivate the player to unlock more content and keep 

playing. This brings our attention to loot boxes, which are gamified gifts that according to 

Perreault et al (2021) enable the gamification of gambling. Lloyd et al. (2021) further 

continue by claiming loot boxes introduce external motivators to make the player purchase 

them, which triggers intrinsic motivators such as fulfilment and desire. Needless to say, this 

has led to concerns regarding the adverse effects of gamified gambling and Perreault et al. 

(2021) claim several studies have confirmed the causal relationship between purchasable loot 

boxes and problematic gambling behaviour. In fact, it has become problematic enough that 

the NHS health director has called upon companies to ban or remove loot box systems from 

their games (NHS, 2020), with special attention to the early introduction of gambling to 

youth, which is explained by Kourosh (2020). 

A study by Zendle et al. (2019) found some of the motivators of purchasing loot boxes among 

adolescent consumers, which in its entirety is presented in Table 4. 16% of the respondents 

reported that “the fun, excitement and thrills of opening the box itself” was the main motivator 

and only 0,9% reported “profit” as a motivator. Furthermore, the largest single motivation 

group which corresponds to 21,9% of respondents is “gameplay advantages” and the second-

largest motivation is “to gain specific items and characters, and to create a collection”, with 

19,2% support from the respondents.  

What we are trying to say is that the data we have gathered suggests that the fun factor 

potentially driving players en masse to P2E games in the future, will be enabled by the 

combined effects of gamification and fun game mechanics. Furthermore, the business models 

that blockchain games use, are often similar to F2P games that rely on micro-transactions as a 

revenue stream, which commonly include gamified gifts such as loot boxes. Correlating with 

what interviewee 3 said, “a game of competition to see who can collect most NFTs, may not 

be the most fun game, I would say”. We are not implying that developers should freely extract 

value from possibly addicted gamers, rather we concur there should probably be some 

restrictions or incentives that minimize the harmful type of gambling or gameplay, especially 

when it comes to at-risk groups. One way to minimize the impact on youth is the usage of 

KYC. In a sense, this is already active, since most cryptocurrency exchanges require KYC 

before any transactions can be made. To start playing a blockchain game as a P2E player, 

some form of cryptocurrency is required as the in-game actions require fuel to be completed, 

ensuring that the player is of age as they own cryptocurrency. Unfortunately, this is 

beautifying the issue as there probably are crypto exchanges that allow transactions without 
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undergoing the KYC process or let minors pass the KYC as there are no regulations saying 

one must be 18 years of age to own or mine cryptocurrencies. As such, blockchain games 

could restrict their game by incorporating a KYC of their own only allowing minors to 

participate in the F2P version of the game if such exists. This will to some extent make sure 

that such players may only buy F2P items such as consumables instead of getting into the P2E 

and cryptocurrencies which may have a more detrimental financial impact. In a sense, this is 

already more “secure” compared to traditional online games where usually the only method of 

keeping minors out is a form confirming the player’s age by entering their date of birth, which 

is easily circumventable and thus pointless. In the end, the fact is that there is a huge potential 

market for blockchain games, that fulfil the main variables introduced by Hamari & Keronen 

(2017) combined with gamification of gifts or other rewards that fulfil what Zendle et al. 

(2019) found as motivators to purchase loot boxes. 

5.2 Implications 

Looking back at our literature review, we seem to have arrived at similar conclusions as to the 

literature such as P2E being in the spotlight, blockchain technology challenges, the 

importance of asset ownership and so on. However, due to there being a gap in the research 

directly involving blockchain games and game development – we found aspects that were not 

mentioned in the literature we studied. El-Shagi & von Schweinitz (2016) mentioned that 

running a game economy has similarities to running a real-world economy. Further 

strengthening the claim made by El-Shagi & von Schweinitz was one of our interviewees 

bringing up the fact that the former finance minister of Greece, Yanis Varoufakis, previously 

worked for Valve managing virtual economies. This further proves the point of relation 

between game economy and real-world economy. By connecting a game economy with the 

blockchain and thus decentralized exchanges, the complexity of the game economy increases. 

Many actions in the game that relate to game mechanics such as farming, harvesting, crafting, 

or fishing have an impact on the economy due to it being linked with a crypto transaction. A 

transaction requires a gas fee and thus some type of currency will be spent to complete the 

task the player intends to do. As one of our interviewees said, traditional games generate 

hyperinflation, but this has little impact due to the economy being fake or virtual. In a 

blockchain game, this would cause similar consequences as the real-world economy, directly 

affecting the player’s economy – as we are very aware of, living in the year 2022.  

Another crucial perspective is the possible unfavourable effects of blockchain games. Game 

studios are working hard on the in-game economy of the P2E model and imply that there is a 

reward for invested game time. If the game studios became successful in this model and create 

a sustainable economy, players could constantly play and try to earn money. For instance, if 

the young generation could start to play at an early age and earn money, it may cause them to 

become addicted. Thus, it could create an issue for the future labour market since the young 

generation could be more focused on playing the game instead of educating themselves. In 

addition, the price of cryptocurrencies is volatile so players’ earnings could be affected 

adversely. This possible phenomenon can cause health implications such as stress and 

depression. 

Currently it is fully possible for minors to be earning crypto, however many exchanges 

require you to be an adult to register, which is confirmed with the KYC process. Should there 
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be some other restrictions on P2E games so that young players do not develop harmful habits 

or exert themselves to unnecessary stress when their focus should be on studies? Additionally, 

the metaverse was created for everyone, is it correct to start restricting who has access to it?  

5.3 Limitations and Future Research 

Due to limited accessible data, researchers couldn’t explore the possible effect of 

decentralization on the player. My Neighbor Alice has published only a beta version yet. 

Therefore, the involvement of players in the research could be not beneficial since the game is 

not published publicly and has a limited player base at the moment. After the publication of 

the last version of the game, the research could be focused on players. Even if researchers 

execute a study on the current players of My Neighbor Alice, the feedback will be not precise 

because there will be some alterations between the beta and final version of My Neighbor 

Alice. Moreover, thanks to increasing awareness of blockchain and cryptocurrencies, more 

players could find out about blockchain games and gain knowledge so the necessary data will 

be available to execute research. Furthermore, once sufficient data is stored, a blockchain 

would be researchable by quantitative methods due to the transparency or openness and ease 

of access. It would also be possible to do this type of study in real-time. Additionally, it could 

also be crucial to examine the perspective of players on the in-game economy since game 

studios could have an opportunity to gain more first-hand experience from players. As a 

result, developers could develop a more efficient and fun game for players. Due to the specific 

communication channels of blockchain games, it will be also easier to find the players for the 

future possible research compared to traditional games since blockchain game studios keep in 

contact with the player through instant message applications such as Telegram. 

The method of research is a single case study. The focus was only on My Neighbor Alice for 

interviews. If the researcher has a chance to talk to many people from various games, the 

analysis could be more accurate since every game has its unique mechanisms regarding 

dynamics and revenue models. The critique of these concepts could be valuable for future 

game development so game studios could pay attention during their game development 

process and choose the convenient concepts for their games. 

As a vaguely researched subject, there is still a lot to find out about the transition from 

centralized to blockchain gaming. One of these major aspects that were not researched in this 

particular thesis is how the game community – especially those who are not aware of or 

interested in cryptocurrencies or blockchain technology, reflect on the move to P2E models 

and mixed economy games. A survey regarding what gamers find attractive and unattractive 

in the game industry may help develop games that the majority of gamers would be interested 

in playing. However, there are many types of games and as such also many types of gamers, 

seldom is one player interested in every single available game, every genre has its audience 

and probably so will P2E games. This is rather important since the meta-analysis by Hamari 

& Keronen (2017) also mentioned one of the main variables linked with the intention to play a 

game is perceived ease of use. P2E games do require some tinkering to get started, creating, 

and linking a wallet to the game and so on. It would thus be interesting to include this aspect 

when finding out more about how the players relate to P2E. 
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Another interesting area concerning the move from traditional to blockchain gaming which 

was not covered in this thesis is how cheating will evolve. When it comes to the virtual 

economy tightly linked to the real-world economy, it is more than certain people will try to 

find ways to cheat in such P2E games where there is real profit to be made. Blockchain games 

that require skill – to neutralize other players or intense grinding of in-game skills or resource 

gathering, will surely be subject to types of human action mimicking software, bots, macros 

or scripts. There is a study about possible ways to fool decentralized exchanges which use a 

smart contract to execute exchange functionality (Daian et al., 2019), and as such this topic 

could be explored further in future research, maybe comparing how methods of cheating 

changes in a blockchain game or the effects of it on other players, economy, and developer. 

5.4 Reflection & Summary 

As a single case study mostly focusing on My Neighbor Alice, it is impossible to tell exactly 

the changes any given game will have when being developed as a blockchain game instead of 

a traditional game, however, we have found several key points or areas that differ between the 

two to a great extent and presented these results in this thesis. However, many of the key 

aspects have had heavy influence from the interviews conducted with the developers of My 

Neighbor Alice, and as a game currently in development nearing its release state but not yet 

released, it is too early to tell if the way this game was developed will deliver the promised 

results. There is also no way of knowing how the game will be perceived by the majority of 

players and how the economy will act in this game. This being said, we still believe that most 

of the information gathered was laid out in a non-partial way guiding the reader to the most 

important aspects that we found, highlighting the changes and opportunities blockchain brings 

to the game industry in terms of business models and economics, such as P2E, asset 

ownership and decentralized systems. 

Regarding our thesis writing process, there was a temporary setback while arranging the 

interviews. The schedule of the interviewees was full and therefore, it was hard to organize a 

suitable time for meeting with them. One of the reasons for this is the planned spring 2022 

release of My Neighbor Alice. In addition, some interviewees are not living the same time 

zone as the researchers. This further complicated organizing appropriate times for meetings 

with them. Some interviewees also had to attend events during the time we had planned to do 

our interviews, so they travelled to different countries and were unreachable. Due to remote 

working methods, the researchers had no chance to meet in person with the responsible 

employees from the company and to discuss in detail about interviews before executing the 

research. Other than that, the process was quite smooth with some minor hiccups now and 

then. We had great help from our thesis supervisor who usually answered all our questions 

within some hours. This allowed us to ballpark with him and toss our ideas which greatly 

impacted our performance to deliver this thesis. There is a lot of literature about some areas 

discussed in the thesis however specific literature relating to game development and certain 

economical parts were very hard to find or even non-existent. This made us find a gap in the 

research and made us focus our thoughts on these areas. 

To summarize this discussion chapter, game economics are becoming part of the real-world 

economy and the customer and consumer will have a spotlight both during the initial phases 

of game development and also in the later stages of the game lifespan. The decentralization of 
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games allows the players to have similar chances of success and brings more control to the 

stakeholders of the game, rather than being dictated by a central organization. The revenue 

models of blockchain game are similar to F2P games with the addition of decentralized asset 

ownership. Asset ownership enables new value proposition in comparison with traditional 

games. Furthermore, this puts more ethical pressure on game developers to be transparent and 

enhance communication with their community investors, however, funds can now be gathered 

at an earlier stage at less risk for the developer. This bond of trust must be maintained 

similarly to any stakeholders in other industries. Finally, combining the mentioned aspects 

with fun game mechanics and gamification gives blockchain games the potential to be very 

attractive to players. While this was empirically a somewhat limited study only focusing on 

one case, we identified a gap in the literature and aimed to piece together what we could to 

make relevant conclusions. In the end, we are happy with what we found and the way we got 

to present our results. 
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6 Conclusion 

As the final chapter of this thesis, this chapter will present our conclusions and takeaways 

from the execution of this thesis. 

We have found that moving from traditional to blockchain game development affects several 

parts of the development process and entrepreneurship. The community and the players are of 

even greater importance for the entire development cycle of the game, as they are now more 

than just players and community; they are investors. As such, it requires trust to be built 

between the players and developers, which is partially enabled by blockchain technology and 

the development team in the ways they communicate and stay transparent not only in the 

blockchain, but also outside of it. Nonetheless, the consumer must acknowledge the risks with 

blockchain games, and the volatility of cryptocurrencies. 

The research questions this thesis aims to answer are: 

1. “How does Blockchain change the business model in game development, and the 

economic model of the game?”  

2. “How does blockchain affect the value proposition for the players of such games?” 

6.1 Addressing the Research Questions: 

To answer the research questions, we decided that an explicit way of addressing each research 

question would be best and most clear to the reader. As such, we have divided this section 

into subsections. 

6.1.1 Answer to Research Question 1 

As explained in the discussion, we identified substantial change in three of nine blocks of the 

business model canvas, namely Value Proposition, Revenue Streams, and Customer 

Relationship. Thanks to decentralization and blockchain technology, blockchain games offer 

the players a new value proposition through asset ownership and the Play to Earn model. It 

will be possible to use these assets freely in the metaverse across several, which has a 

considerable impact on the value proposition compared to traditional games. Furthermore, we 

already mentioned how the customer relationship will be more focused as the customers are 

now investors; however, this is not unique to blockchain games since it is also evident in 

EAGs and crowdfunded games. A significant difference occurs when considering games such 

as My Neighbor Alice and Axie Infinity, which will have a DAO made up of players that 

decide on essential matters such as game revenue expenditure; yes, you read that right. The 

revenue model itself is very similar to F2P games using micro-transactions with the added 

value of asset ownership. As we also found out, mixed economy blockchain games where 

some parts are off-chain will be more common in the future – as this may introduce more 

players that burn money to the P2E environment fuelling the game economy. The introduction 

of blockchain to game economies turns the economy from virtual to real. The consequences of 

inflation and actions within the game will weigh more on both the player and developer. 

Inflation can be similarly handled by blockchain in similar manner as in traditional games and 
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further introduces new methods such as the cost of production. A managed the inflation 

keeping the game more accessible to new players. 

Funding games with ICOs and asset sales will make game development less risky as funds are 

gathered in an earlier stage of development. With the trust bestowed upon the developer, they 

must fulfil their pledges to the investors and keep them notified of significant developments. 

This trust is also an aspect relating to EAGs and crowdfunded games; however, if the trust 

between developer and investor is lost during the development of a blockchain game, the 

investor may sell their stake in the project at any time, something not possible in traditional 

games. Furthermore, we found that blockchain game developers often focus not only on 

growth, sales and profit but rather exhibit a skewed sense of value creation comparable to that 

of an alternative entrepreneur. Naturally, not all blockchain games exhibit this; however, 

games that will include a DAO intend for the game to be made for the players by the players – 

which is comparable to alternative value creation for the players by the developers. 

6.1.2 Answer to Research Question 2 

While the answer to this research question could be fished out from the previous subsection, it 

will be clarified here. The players of blockchain games will benefit form the new value 

proposition that blockchain games bring to the game industry. Asset ownership will make sure 

that the value of assets in a game will be retained and can be used again within the metaverse. 

Time spent by the players’ in a virtual game world can now be more rewarding, rather than 

for pure enjoyment of the game. Furthermore, the investment made into a game can grow over 

time, offering the player even more possibilities to further stake assets they have managed to 

gather or purchase while playing the game. Blockchain enables decentralization of the game, 

which will further add value as the players may choose to sell, trade or use their assets outside 

of the game ecosystem. Decentralization also enables the DAO which functions were 

discussed in the above subsection. These functions naturally further add value to the player as 

they may influence how the games they play will be developed. 

6.2 Takeaways 

The adverse effects of gaming, one of which all parents know to be eye injury, have been 

discussed on quite a large scale. Such effects relate to physical and mental health concerns 

enabled by harmful behaviour such as gambling or forgetting to eat because you were busy 

playing games. The thesis mainly focused on the adverse effects of gamification – 

incentivising gambling by motivating the purchase of loot boxes and the fulfilment of opening 

them, which is something the game industry should research further. In the end, according to 

literature studies, the researchers conclude that the mobile game revolution and micro-

transactions make the market look quite appealing for P2E blockchain games. 

The choice of methodology for this thesis was fitting when compared to the aim and purpose 

of the thesis. Thus, the researchers had a chance to comprehend the chosen topic that had not 

been studied before. Regarding methodology, even though researchers used a single case 

study, the results can still be helpful for the empirical field. Flyvbjerg (2006) argued that the 

single case efficiently delivered generalizable conclusions. Consequently, the result of our 

work is a thesis that fills the research gap on blockchain game economy and development to 

some extent and, most importantly, fulfils the aim and purpose that we set off to achieve from 
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the start of this project. There are still many things that need to be researched to understand 

decentralization in the game industry fully. While this might only be a scratch on the surface, 

some valid information that can contribute to future research and understanding of the subject 

was found. 
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Appendix 1 

INITIAL INTERVIEW GUIDE TO BE MOVED TO APPENDIX 

Questions 

 
1. What is your background? 

 

a. Did you work in the traditional game industry in your past? 

 

2. In which position are you working now? 

 

3. What is the meaning of decentralization for you? 

 

4. Did you play traditional game before? What was the missing part in traditional games? 

 

5. What are the differences between traditional games and decentralized games? 

 

a. Is there a substantial difference between the business models of traditional and 

decentralized games? 

 

b. How is the in-game economy affected when moving to decentralized games? 

 

6. What do you think about in-game economy in decentralized games? Which parts should be 

improved? 

 

7. What is the business model of My Neighbor Alice? 

 

8. How does My Neighbor Alice’s in-game economy differ from other games? 

 

9. Are there any major obstacles that My Neighbor Alice is facing for business model and in-

game economy? 
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Appendix 2 

FINAL INTERVIEW GUIDE TO BE MOVED TO APPENDIX 

Questions 

 
1. What is your background? 

 

a. Did you work in the traditional game industry in your past? 

 

2. In which position are you working now? 

 

3. Could you share with us your gaming history, in short? 

 

4. What is your experience with game economics? 

 
5. What is the business model and in-game economy of traditional games? 

 

6. What is the meaning of decentralization for you? 

 

7. What warrants a move from traditional games to decentralized games? 

 

8. What are the differences between traditional games and decentralized games? 

 

a. Is there a substantial difference between the business models of traditional and 

decentralized games? 

 

b. How is the in-game economy affected when moving to decentralized games? 

 

9. What do you think about in-game economy in decentralized games? Which parts should be 

improved? 

 

10. What is the business model of My Neighbor Alice? 

 

11. How does My Neighbor Alice’s in-game economy differ from other games? 

 

12. Are there any major obstacles that My Neighbor Alice is facing for business model and in-

game economy? 

 

13. Is there someone in your organization you believe would be a good target for our next 

interview? 
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