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Abstract: 

 

With the internet being the perhaps most important invention in recent time, the introduction of 

web 3.0 and the blockchain may be considered the most revolutionizing technology since then. 

A decentralized internet would mean that users can do business with each other in a fast and 

secure way, without the need for a trusted third party. The possibility of tokenizing digital assets 

creates a way of representing ownership that has not been a reality until now. NFTs are tokens 

stored in smart contracts in the blockchain that are transferable between owners and have 

reached increased popularity in recent years. However, since the technology is still in its 

infancy, literature covering the topic is scarce and limited. A systematic literature review of the 

most current and relevant research papers about NFTs allowed for the creation of an initial 

taxonomy, deconstructing the NFT into its building blocks to serve as a tool for navigating the 

currently scattered research field. After that, the taxonomy’s suitability was evaluated against 

modern-day applications of NFTs and expanded appropriately to better describe real-world 

projects. The contribution of the study is a taxonomy composed of eight main components, both 

technical and non-technical, describing NFTs. Furthermore, for these eight components, thirty 

different layouts were identified. 
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1 Introduction 

The first chapter provides a background on the subject for the study, a definition of the research 

problem, and a motivation for the study itself. Furthermore, the research questions are 

described and presented as well as the thesis outline. 

1.1 Background 

As of today, almost everyone, with and without interest in tech, has heard about the growing 

market of digital assets like tweets, songs, and cartoon monkeys smoking cigarettes. Hollywood 

celebrities are buying digital art pieces for millions of dollars while most of the world still 

wonders why someone would spend these amounts of money on an image that they can 

screenshot on their smartphone for free. 

 

In recent years, the Non-Fungible Token industry has blown up. If one searches for the term 

“NFT” on Google Trends, they will see that as late as early 2021, barely anyone looked for it. 

The concept of NFT was inspired by a blockchain token standard that aimed to distinguish each 

token using unique signatures. This sort of token can be coupled together with assets, like digital 

art pieces, and function as a representation of ownership of the asset. Using NFTs, all market 

assets, both digital and physical, can be freely sold with customized values based on their ages, 

rarity, and liquidity. This has boosted the NFT market value significantly and according to the 

2021 NFT Market Report (Chainalysis, 2022), the market was valued at over $44 billion. Close 

to what the traditional art market was valued at in 2020 which was $50 billion. Furthermore, 

considering that the NFT market was valued at merely $100 million in 2020, this is a remarkable 

increase that is impossible to not raise an eyebrow for. However, the NFT field is in an early 

stage, and the technology is still far from mainstream. 

1.2 Problem area 

Non-Fungible Tokens (or NFTs) are a hot topic right now as shown by the rapid increase in 

total market value. As of 2022, most people would have heard about NFTs, but how many of 

them would claim that they understand it? Since NFTs so recently got their big breakthrough, 

the number of academic papers is limited. The current research field is scattered and 

insufficient, and one would have to rely on blog posts and social media to acquire information 

about this groundbreaking technology. It exists a research gap that needs to be filled.  

 

Therefore, this study aims to investigate NFTs and give the technology taxonomy. The study 

will include identifying and reviewing the characteristics of NFTs and classifying them into 

components and sub-components in a taxonomy tree. The goal is to collect all relevant 

information about the technology in one place to make it more accessible and easily grasped. 

The taxonomy can also hopefully be used as a tool for identifying new patterns and relationships 

inside the knowledge domain. 
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Taxonomies play a key role in information systems research. By classifying objects in a domain 

into distinct categories, researchers can focus on the similarities and differences among the 

objects. Such focus leads not only to a better understanding of the objects but may also lead to 

new theories (Nickerson et al., 2013). By giving NFTs taxonomy, a contribution to the existing 

research field will be made since it is still in its infancy and substantial research on the 

technology is yet to be done.  

 

Useful taxonomies, however, are not easy to develop. Numerous research papers describe 

taxonomy creation, but very few discuss it in information systems (IS) research. Therefore, 

Nickerson et al. (2013) created a taxonomy development method for taxonomy creation in IS. 

The authors point out that taxonomies often are developed in an ad hoc way, which means that 

most of the time the taxonomy development method is only applicable to a certain area or 

certain domain which questions its efficacy. A well-designed taxonomy development method 

is needed to provide support for the quality of the resulting taxonomy and therefore the method 

provided by Nickerson et al. (2013) was followed in this study. By first creating a taxonomy 

based on a systematic literature review of previous research and then evaluate it against real 

NFT projects and expand it as necessary, an information-rich and accurate taxonomy can be 

created. 

 

Researching NFTs is highly appropriate right now since the interest has skyrocketed in recent 

years. This type of blockchain tokens have exploded in popularity and are now widely used for 

representing ownership of digital art and other collectibles. As NFTs have up until recent years 

not been extensively researched, this study will contribute with a deepened knowledge about 

what NFTs are and the components of which they are composed. 

 

The results of this study are aimed at individuals or groups that want access to an overview of 

the current NFT landscape. Current NFT research is still diverse since it is a young technology 

and therefore prone to duplication of work and errors. This paper tries to collect all existing 

knowledge in the field in one place to provide the reader with a steady base when getting 

involved in the development or further research of NFTs.  

1.3 Research questions 

This thesis aims to give non-fungible tokens taxonomy, review the technology’s characteristics, 

decrease its complexity, and identify patterns. The research questions in this study are:  

 

• What components is an NFT composed of? 

• How well does the taxonomy describe real-world projects? 

1.4 Thesis Outline 

The thesis is divided into six chapters, each with its purpose. Together they make up the 

structure, but more importantly, secure the coherence and overall validity of the thesis. They 

are all equally relevant to a study like this one since excluding any of them would seriously 

damage the quality of the work. This chapter is the introduction, in this chapter, the aims of the 
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study are presented and justified. Furthermore, the research questions are represented as well 

as a brief description of the study and the thesis outline. In chapter 2, the background to the 

research is presented. This includes contextualizing the research and is primarily written 

descriptively, providing the necessary background for the reader to understand and comprehend 

the problem area. Chapter 3 describes the research method. The choices of methods for data-

gathering and data analysis are described as well as the concrete ways in which they are 

conducted. In chapter 4, the findings are presented and discussed. It is divided into two parts, 

where the first part describes findings obtained from previous research and the second part goes 

through findings identified while assessing the initial taxonomy. In chapter 5, the theoretical 

and practical contribution is discussed and justified as well as the limitations of the study. The 

closing chapter includes conclusions drawn from the study in relation to the research questions 

as well as suggestions for future research. 
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2. Theory 

This chapter aims to explain a couple of key technologies which one must be familiar with to 

gain a deeper knowledge about non-fungible tokens. The technologies explained in this chapter 

are blockchain technology, non-fungible tokens, and smart contracts. Furthermore, the role of 

taxonomies in information systems research is explained and justified. 

2.1 Blockchain Technology 

Blockchain technology is taking us a step closer to a complete peer-to-peer economy on the 

internet, excluding all types of traditional intermediaries. People can in a secure way pay each 

other for goods and services thanks to cryptographic algorithms, distributed data storage, and a 

decentralized consensus mechanism (Wright et al., 2015). Blockchains are sometimes called 

distributed ledgers and they are databases that anyone can read and write to, and that no specific 

individual entity has full control over. The opposite of a blockchain would be a traditional 

centralized database that is maintained on a specific computer or server somewhere.  

 

Our modern electronic payment system is built in a centralized manner, and that is exactly what 

many blockchain applications want to break free from. Centralized systems have been the 

historical standard because of efficiency reasons. These systems can keep costs down for 

system configuration, maintenance, and adjustments since this work only must be performed in 

one place. However, these systems are in danger since they create a single source of failure 

while also suffering from scalability problems. These problems have been tried to be solved 

using hierarchical systems which create multiple sources of failure and are therefore not in 

danger of completely shutting down in case of a problem. This also makes it easier to scale up 

if needed while keeping communication efficient (Tasca & Tessone, 2017). 

 

However, as an alternative to centralized solutions, decentralized solutions have been proposed, 

e.g., blockchains. Before blockchains, it was not possible to communicate over the internet 

without a centralized authority making sure that the messages being sent were not modified. 

Users could not be sure if a transaction had been done correctly without the confirmation of a 

third part authority holding all the information. For a long time, computer scientists were 

convinced that internet users could not come to a consensus without the help of a centralized 

authority. Blockchains prove them wrong by forcing information to travel through a network 

of computers to become more transparent and verifiable. The information is verified by the 

network using very complex mathematical calculations that require incredible amounts of 

power to solve. Since these calculations are so power-demanding, it discourages malicious 

attackers of the blockchain as it would not be profitable to corrupt the database with false 

information. Theoretically, to corrupt the blockchain, the attacker would need to own more than 

half of the computational power of the entire network. Otherwise, the false information would 

never be accepted. Because of this protocol, people can make transactions with each other that 

are valid and verified, without having to rely on a trusted authority (Wright et al., 2015).  

 

The blockchain is simply a chronological database containing a list of transactions that exists 

on a network of different computers. Every blockchain is built up by a set of smaller datasets 

known as “blocks”. Each one of the blocks in a blockchain contains information about a set of 
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transactions, a reference to the block before it, a nonce, and the solution to a very complex 

mathematical puzzle. On every computer in the network, a copy of the entire blockchain (or 

sometimes just a slice) is saved. Furthermore, the different copies of the blockchain are 

constantly synchronized to make sure that everyone has the correct version of the blockchain 

(Wright et al., 2015). This means that every transaction ever executed will exist in the 

blockchain. As previously stated, each block contains a reference to the block preceding it. This 

reference is usually a hash of the previous block. For example, Bitcoin uses an algorithm called 

SHA256 which turns all the data inside a block into a 64-character long string of text in a 

seemingly random way (Satoshi Nakamoto, 2008). Hash functions such as SHA256 will 

produce a very different output even when the input is changed in a very slight way and that is 

what makes it so difficult to decipher (Rachmawati et al., 2018). Since every block contains a 

reference to the previous block, they make up a chain, hence the name blockchain. Each block 

is guaranteed to be chronologically added after the previous block because the hash of the 

previous block would otherwise be unknown. Furthermore, since every block contains the hash 

of the block preceding it, a block that has been saved on the blockchain for a while would be 

extremely computationally heavy to alter as this would mean that all the blocks added after it 

would need to be altered and a solution for every single hash would need to be found. These 

properties are what make transactions on a blockchain almost irreversible (Bitcoin Wiki, 2022).  

 

Since everyone has access to the entire database, users must be prevented from adding 

fraudulent transactions to the list and/or altering records already saved on the blockchain. The 

solution to this problem is a decentralized consensus mechanism. According to Swanson 

(2015), the consensus mechanism is the process in which most network validators agree on the 

state of the ledger. It is a set of rules and procedures that allows for maintaining a coherent set 

of facts between multiple participating nodes. A fraudulent transaction will not be added to the 

blockchain since it will not be verified by most of the network. Every blockchain needs an 

efficient consensus mechanism to make sure that every computer on the network has the correct 

version of the blockchain which stays consistent with the other peers over time. In recent years, 

multiple consensus mechanisms have evolved to make the blockchain reliable, valid, and 

secure. Bitcoin, the most widely used cryptocurrency, uses Proof-of-Work (PoW) to prevent 

transactions on the blockchain from being altered. If one wants to add a new block to the Bitcoin 

blockchain, they must prove that they have solved the inversion of a SHA256-output. As 

explained earlier, the output is generated in a seemingly random way, making it impossible to 

re-engineer, and therefore the only way to figure out the input string is by using brute force. 

(Tasca & Tessone, 2017). This guessing game takes about ten minutes on average to get solved 

by someone on the Bitcoin network and once it is, the block can get verified very fast by the 

rest of the nodes. This also means that all the other miners start looking for a solution for this 

newly created hash instead of the old one. In other words, the other miners lost the race and 

must start over. The node that won the race, gets a predefined reward for adding the new block, 

as well as the transaction fees people paid to get their transaction registered on the blockchain 

(Lopez et al., 2019).  

 

Sometimes, two (or more) miners find a correct solution at about the same time, and this will 

result in some nodes accepting the first block and others accepting the second block. This is 

commonly described as the blockchain “forking”, which means that the blockchain then has 

two heads. However, this will eventually work itself out when one of the chains grows longer 

than the other. All or most of the nodes on the network will then abandon the shorter chain it is 

currently working on and move over to the longer chain since they are incentivized to do so. 
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Transactions inside blocks that were added to the shorter chain then become invalid and must 

therefore be validated once again. The risk of a blockchain forking is relatively high and it is 

therefore often recommended to wait for an additional five or six blocks to be added to the 

blockchain before a transaction is considered verified (Lopez et al., 2019). Figure 1 shows a 

graphical example of a blockchain after three forks. 

 

 
Figure 1. The structure of a blockchain (Source: Bitcoin Wiki, 2022) 

 

PoW is just one example of consensus mechanisms used today. A popular alternative is Proof-

of-Stake (PoS), which is used by the Ethereum blockchain. Instead of rewarding the node that 

can find the correct solution to a computational expensive puzzle, the node that “stakes” a lot 

of its possessions is rewarded. This results in less power consumption by the network and is 

therefore considered a more environmentally friendly alternative to PoW. Instead of running 

expensive hardware around the clock to have a chance at the block reward, nodes that put more 

currency into the pot have a chance of winning the lottery and adding the next block (Houy, 

2014). 

2.2 Smart Contracts 

The popularity of implementing smart contracts on the blockchain has grown dramatically in 

recent years. According to Atzei et al. (2017), smart contracts are agreements between equally 

distrusting participants on the blockchain, which are enforced by the consensus mechanism 

used on that specific blockchain and executed when predefined terms are met. This removes 

the need to rely on a trusted authority when creating and executing contracts. The blockchain 

that pioneered smart contracts is Ethereum. Smart contracts on the Ethereum blockchain are 

depicted as computer programs (code) written in a Turing-complete language (Atzei et al., 

2017). According to Vitalik Buterin (2014), the creator of Ethereum, smart contracts can be 

described as cryptographic boxes that contain some value and are only unlocked if certain 

conditions are met. They can be built on top of the Ethereum platform with much more power 

than other blockchains like Bitcoin because of the added powers of Turing-completeness, value-

awareness, blockchain-awareness, and state. 

 

Smart contracts enable unfamiliar parties to conduct fair exchanges without having to rely on a 

trusted third party. Once a smart contract is hashed to the blockchain, they are impossible to 

alter which ensures the participating parties that everyone involved will deliver on what is 

promised. The contract executes automatically whenever an agreed-upon condition is met. 

However, sometimes the contracts might have to rely on another third party to work properly. 



 

7 

 

For example, this can involve asking a bank if a certain transaction has gone through before 

sending some goods (Wang et al., 2021).  

 

Once a smart contract is saved to the blockchain it is of course immutable. But this does not 

mean that it is fully secure. Wang et al. (2021) explain that smart contracts can be hacked, as 

in the case of the virtual currency project D.O.A., where invested funds worth over $50,000,000 

were stolen (Popper, 2016). According to Wang et al. (2021), smart contracts can be updated 

to patch vulnerabilities. The process of doing so is called “wrapping”, where an existing smart 

contract is wrapped inside a new smart contract. Users are then migrated to the new contract, 

while the ones insisting on staying with the old one finds themselves out of date and alone. The 

authors claim that the promises about solidity and immutability of smart contracts are therefore 

overstated. 

2.3 Non-fungible Tokens 

The next iteration of blockchain technology is a unique digital asset known as a Non-Fungible 

Token (NFT). In contrast to fungible tokens like Bitcoin, NFTs are unique, each with different 

attributes. While one Bitcoin can easily be traded for another, NFTs are uniquely scarce, each 

with its own value and therefore not directly interchangeable with another. For example, an 

NFT representing ownership of Boardwalk in the board game Monopoly would be very 

different from one representing Baltic Avenue (Fairfield, 2021).  

 

An NFT is a type of digital token that has its roots in smart contracts (see section 2.2) of the 

Ethereum blockchain (Wang et al., 2021). It was proposed for the first time in Ethereum 

Improvement Proposals 721 (EIP-721) (William, et al., 2018) and then further developed in 

EIP-1155 (Witek et al., 2018). As described earlier, blockchains are mostly used for the transfer 

of cryptocurrencies and other property records, but it is not limited to that. As Bitcoin created 

its asset class (the bitcoin), Ethereum introduced, beyond their native token Ether, the 

possibility of creating arbitrary new tokens (Tasca & Tessone, 2017). An NFT is a token that 

usually stands for the ownership of something existing on or off the blockchain. This can be a 

piece of digital art, a tweet, a real estate contract, and everything in between. Sometimes the 

NFT is mistaken for the digital asset itself, while simply being a token inside a smart contract 

containing a pointer to the asset. This makes it possible to convey ownership of a piece of digital 

art, an asset in a video game, or a piece of land in the Metaverse (Fairfield, 2021).   

 

As in the case of many NFT smart contracts, it is stated that whenever a requested fee is 

transferred to the owner’s account and verified, the smart contract will replace the owner of the 

token with the one making the purchase. This is done automatically and the risks of one party 

getting cheated are greatly reduced (Buterin, 2014).   

2.4 Taxonomies in IS research 

According to Gordon (1999), classification means investigating relationships within a set of 

objects to establish if the data can be summarized by a small number of classes or clusters of 

similar objects. He mentions that taxonomists are concerned with creating classifications that 

summarize the relationships between taxonomic units of different kinds. These units are all 
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mutually exclusive and are nested in a hierarchical way with the more precise units residing at 

the bottom of the hierarchy. This is how the NFT taxonomy will look. At the center, a broader 

class called “NFT”, and branching out from that class, more specific classes such as “Token 

Standard” and “Blockchain”. The classes found further down the tree will be an instance of the 

class above it but further specified. Gordon (1999) specifies the reason for classification as two-

fold: data simplification and prediction. This supports the choice of using classification when 

analyzing NFTs since the purpose of the study is to simplify and summarize the technology. 

 

The importance of taxonomies is very well recognized in the information systems (IS) 

literature. Taxonomies, according to Glass & Vessey (1995), give structure and order to the 

knowledge of a field, allowing researchers to explore and theorize about the relationships 

between concepts. This is supported by McKnight & Chervany (2001), who claims that 

taxonomies can organize otherwise disorganized concepts and allow scholars to speculate on 

their relationships. Williams et al. (2008) show the application of a taxonomy to understand the 

science behind the design principles of observed objects. Fiedler et al. (1996, pp 11-12) say that 

classifications have been essential in research “since Aristotelian applications over 2000 years 

ago”. Sabherwal & King (1995, p. 180) add to this by stating that “taxonomies also help us 

understand divergence in previous research findings”. 

  

An example of a created taxonomy within the IS research literature is the one by Walia & 

Carver (2009). They constructed a taxonomy describing different errors in software 

requirements. They identified which errors existed and analyzed them for similarities, and 

thereafter grouped them into a taxonomy. Errors that seemed to have similar characteristics 

(symptoms) were grouped into classes to make it easier to identify related errors when new 

ones are found. They mention that an important limitation while grouping the requirement 

errors was to make sure the classes were as orthogonal as possible. 

 

Researchers and practitioners struggle to generalize, convey, and apply research findings 

without an organizational framework. Taxonomies organize the body of knowledge that makes 

up a field, with all the benefits that entails for the area's growth. However, a field must acquire 

a particular level of maturity before taxonomies may be developed and a field is ready for a 

taxonomy when its researchers try to represent their own limited areas of interest with respect 

to the field as a whole (Glass & Vessey, 1995).  

 

According to Iivari (2007), taxonomies are forms of conceptual knowledge in the epistemology 

of design science. Iivari (2007, p. 46) explains “The research goal at the conceptual level is 

essentialist: concepts and conceptual frameworks at this level aim at identifying essences in the 

research territory and their relationships”. The author continues explaining that conceptual 

knowledge (e.g., taxonomies) does not represent the absolute truth but is relevant when 

developing theories that represent forms of descriptive knowledge that can represent the truth. 

  

Godfray (2002) explains how the creation of taxonomies often comes with certain challenges. 

One of them is that newly created taxonomies might ignore previous ones. For example, if a 

researcher would discover a new species, there is a good chance that it already is part of another 

taxonomy but since that earlier classification is poorly done, they will see the previous research 

as dead weight. This creates headaches for future taxonomists that later need to refer to even 

more scattered information. It is therefore important to have this knowledge in mind when 

creating a new taxonomy.  
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3 Methodology  

In this chapter, the methodological approach used in the study is presented, justified, and 

reflected upon. This includes the methods for data collection and data analysis that was used 

to answer the research questions.  

3.1 Pre-understandings 

I am currently in my last semester of the master’s program in Information Systems at Uppsala 

University. The technical orientation of the program helped me understand the technical terms 

and explain these to the reader. I also benefit from a course in social research methods that was 

part of my bachelor’s studies. Before starting this study, I had no previous experience with 

NFTs or blockchain technologies and have therefore learned a lot along the way. 

3.2 Data collection 

The data collection method was performed in two steps. The first step was performing a 

systematic literature review of existing NFT research. The second step included selecting 

relevant NFT white papers for the evaluation of the taxonomy. The reason for starting with a 

systematic literature review was that the number of scientific papers about NFTs are limited at 

the time of writing this thesis. Therefore, it was feasible to conduct a full-scale systematic 

literature review on the subject while it was not feasible to include all existing white papers. 

The goal of this data collection method is to identify components and sub-components of which 

the NFT is composed of. 

3.2.1 Systematic Literature Review of Research Papers  

Since this is a theoretically oriented study, the main work consisted of finding relevant literature 

to use when constructing the taxonomy. The first method for data collection was a systematic 

literature review (SLR) that followed the process presented by Briner and Denyer (2012). They 

suggest a process for conducting a systematic review and it includes the following steps: 

 

1. Planning the review 

2. Find previous research studies 

3. Assess the quality of the studies 

4. Extract and synthesize the data 

5. Report and analyze the results of the review 

The first step involves identifying a need for a systematic review and this has been done in 

chapter 2 where the current state of the research field is presented. NFT research is still in its 

infancy and require further research since the group of people with deep knowledge of NFTs is 

still small and that is something that this study aims to change. The need for categorization and 

classification of NFTs was identified and a proposal for a review was then created. 
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The second step includes selecting literature relevant to the study and adding them together to 

produce new, unbiased, and transparent results. This was done by using some of the most 

widely used search engines available to researchers including, but not limited to: Google, 

Google Scholar, Scopus, IEEE Xplore, and ACM. According to Briner & Denyer (2012), a 

systematic review should include all studies and data relevant to the research question, even 

unpublished data, and grey literature. The authors also claim that searching electronic databases 

probably will not be enough on its own. Other techniques should be included, like looking 

through the reference lists of published reviews, citation searches, and contacting researchers. 

In this study, the literature needed to answer the research question was all found online. The 

reason for this was that most scientific research about NFTs is published in digital journals and 

magazines. This approach might mean that certain qualitative results might go missing but it 

was a conscious choice, and the author was aware of this during the writing of this paper. 

 

Briner & Denyer (2012) put emphasis on the inclusion and exclusion criteria used when 

selecting papers. When the review questions and objectives have been specified, the criteria for 

including and excluding studies also should be clear. The criteria are applied to each paper to 

decide whether the data is relevant or not. Often, it is enough for the researcher to read the 

introduction and abstract to know if the study is of interest. However, sometimes it is also 

necessary to read the empirical data to be sure. Each study is critically rated with respect to the 

quality criteria set as part of the systematic review protocol, which is an important aspect of 

a systematic review. This allows review findings to clearly state the study quality levels covered 

in the review. A substantial number of studies identified using the previously listed online 

search engines were evaluated and assigned a level of quality in relation to the review question. 

In the end, the content of the studies remaining in the final sample were synthesized and 

analyzed. The goal of the analysis was to look at and analyze specific studies to identify what 

components an NFT might be composed of. The synthesis, on the other hand, is the act of 

combining findings from separate studies “into a new or different arrangement and developing 

knowledge that is not apparent from reading the individual studies in isolation” (Denyer & 

Tranfield, 2009, p. 685). According to Campbell et al. (2003), the aim of the synthesis is to add 

together the finding on a certain theme. The result of this should be achieving a greater level of 

understanding and gaining a level of conceptual or theoretical development that has not been 

achieved in any individual study. This statement aligns well with the aim of this study which is 

to get a greater level of understanding of NFTs. Therefore, the synthesis stage included looking 

for reoccurring patterns in the literature to decide which components represent NFTs in general 

and as a result can be added to the taxonomy. 

3.2.2 Selection of White Papers 

The second part of the study included evaluating the created taxonomy from the SLR by 

investigate how well it describes real-world NFT projects. To be able to do this, the first step 

included identifying and selecting relevant white papers of NFTs. In contrast to the systematic 

literature review, where all existing research is examined, only a certain number of white papers 

was selected for the evaluation. The exceptionally high number of existing NFT projects at the 

time of writing, rendered it necessary to limit the number of white papers used in the study. The 

selection of white papers was conducted using a method inspired by the PRISMA protocol 

(Moher, et al., 2015). The method included four steps for selecting white papers: identification, 

screening, eligibility and included (see figure 2). 
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Identification 

A list of NFT projects was collected from mainly three types of sources: 

 

• Literature used in the systematic literature review, including backward and forward 

search (Brocke et al., 2009) 

• News articles and statistics found on websites often used by the NFT community, 

including nonfungible.com, nftnow.com, and coinmarketcap.com 

• NFT Marketplaces, including opensea.io, rarible.com, and niftygateway.com 

When whitepapers were selected, mature projects that previously have had a lot of token 

transfers were of larger interest. However, it was also important for the study that projects from 

different application domains was selected. On the largest NFT marketplaces, most projects 

listed are types of digital art or collectibles. To make sure that a variety of NFT applications 

were represented in the study, it was necessary to identify projects from multiple different 

sources. Furthermore, cases that laid outside the scope of the study, such as cryptocurrencies 

like Bitcoin, were excluded.  

 

Firstly, data was collected using the ranking statistics on the price tracking website for crypto 

assets coinmarketcap.com. Using this service, one can get easy access to statistics regarding 

different NFT projects’ total volume, floor price, and price fluctuations. For most of the projects 

in the list, the website contained a link to the corresponding official whitepaper but for a few, 

it was necessary to find them using Google’s search engine. However, after an initial review of 

the NFT projects found on the top list, it was clear that almost all of them represented some 

type of digital art or collectible. To increase the variety of papers, other types of NFTs 

(representing real estate deeds, car ownership, etc.) were identified from other sources like news 

articles, blog posts and social media. As mentioned earlier, it is impossible to include all current 

NFT projects in the review since the number of NFT projects has had enormous growth in the 

past years.  

 

Screening 

Using the ranked list on coinmarketcap.com as well as a few other sources, a total of 250 NFT 

projects were selected for screening. The projects then were analyzed for the presence of an 

associated whitepaper. The projects who did not provide a specific document acting as a 

whitepaper was removed. It is wort mentioning that some of the excluded projects might have 

accessible whitepapers or other describing documents at the time of reading this study. I also 

want to acknowledge that some whitepapers might have existed but was not easy to find or 

access and therefore excluded from the study. 

 

Eligibility 

After the screening process, the abstracts and/or introductions of every white paper was read in 

search for possible new dimensions in the NFT taxonomy. This was a subjective selection since 

it was difficult to predict what dimensions might make it into the final taxonomy. At the same 

time, white papers do not follow a certain protocol which can make it difficult to compare them. 

According to Harvey & Branco-Illodo (2020), white papers are an unusual genre made up of 

writing, technical report, and manifesto. Many white papers (in their case about 
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cryptocurrencies) was written in way that did not only try to explain the technology but also in 

a way to persuade the reader into using the currency. Furthermore, they are often styled in a 

pseudo-academic way to ensure that they reach as broad of a public as possible. Most of the 

white papers that Harvey & Branco-Illodo (2020) reviewed were not subjected to the traditional 

academic peer review process and neither have the ones reviewed in this study been. However, 

just as the white papers reviewed by Harvey & Branco-Illodo (2020), the NFT whitepapers 

selected for this study have gotten scrutiny and discussion on public web forums like Reddit, 

Discord and Twitter.  

 

Included 

After the eligibility process, a total of thirty white papers were included in the final corpus1. In 

the end, the inclusion criteria were (1) the NFT project must have a white paper or other official 

guiding document, (2) the white paper must be available and easily accessible and (3) the white 

paper must indicate some form of “uniqueness” that eventually might lead to an extension of 

the current taxonomy. 

 

 

  
 

Figure 2. Method for selecting NFT white papers 

3.3 Data analysis 

The method for analyzing the findings, like the method for data collection, included two steps. 

Firstly, a taxonomy of NFTs was created based on the findings of the systematic literature 

review. The created taxonomy was then tested and evaluated against the data gathered from 

NFT white papers. The taxonomy was then updated to better describe existing NFT projects. 

 
1 Summary of included white papers is illustrated in Appendix A 
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3.3.1 Creating the taxonomy 

Creating a taxonomy is a reliable way of making accumulated information accessible and 

usable. When information is organized and indexed in a taxonomy, users can find what they 

need by starting with a general topic at a high level and then drilling down through 

subcategories to find more specialized information. One can also use the taxonomy to explore, 

by moving from a specific topic up to a more inclusive topic, or sideways to related topics, even 

if they are not sure what they are looking for (Walli, 2014). The research field of NFTs may 

still be considered immature and according to Glass & Vassey (1995), this would mean that it 

is not appropriate to develop a taxonomy of the field yet. However, the taxonomy created in 

this paper does not intend to be a final product but instead serve as a starting point for other 

researchers to later build upon. Since previous attempts at creating taxonomies of blockchain 

technologies already exist, these were referred to when seen fit as supported by Godfray (2002). 

However, since not a lot of research had been done on NFTs at the time of writing, it was not a 

major issue. After all, the goal of this study is to fill an existing knowledge gap. 

 

The terms taxonomy, typology, framework, and classification are often used interchangeably 

(Nickerson et al., 2013). Even though each of these terms represents some form of organization 

and grouping of objects, in this study, the term taxonomy is used when referring to a 

conceptually or empirically derived grouping. This might not be the most accurate description 

all the time, but common recognition was prioritized over precision in this paper and therefore 

term taxonomy is used exclusively.  

 

To create the NFT taxonomy, the process outlined by Nickerson et al. (2013) was followed. It 

is a process containing a series of steps where some of the steps are performed in several 

iterations. In each iteration, one or multiple NFT projects was examined to identify new 

characteristics and dimensions of NFTs. This process was continued until no new dimension or 

characteristics could be identified, and by that point, a taxonomy of NFTs had been created. 

The taxonomy development method outlined by Nickerson et al. (2013) is shown in figure 2 

with the different steps numbered so that they can be referred to later in this text.  
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Figure 3. The taxonomy development method (Source: Nickerson et al., 2013, p. 345) 

 

The first step was to identify the meta-characteristic, which was based on what the taxonomy 

will be used for. The taxonomy is aimed to be used as a tool for describing the current state of 

NFTs and the users it sets out to be used by are other researchers but also developers that wants 

to get an overview of the technology. This group of people is interested in the technical 

characteristics of NFT applications, as well as the high-level characteristics of the user 

interaction with NFT applications. Therefore, certain non-technical characteristics were not 

included. A technical characteristic that could be of interest is what token standard is best suited 

for pieces of land in the metaverse, while a non-technical characteristic could be what investors 

consider when choosing an NFT marketplace.  

 

The second step according to Nickerson et al. (2013) is determining when to stop expanding 

the taxonomy. These ending conditions can be both objective and subjective. Objective ending 

conditions are easy to identify, e.g., stop when all objects of interest have been examined (all 

research papers and white papers). Subjective ending conditions on the other hand are more 

difficult to identify, e.g., stop when the number of dimensions in the taxonomy is not many 

enough to be overwhelming and not few enough to be unwieldy. Some of the ending condition 

that was chosen for the development of this taxonomy was objective and others were subjective 

as shown in table 1 and table 2. 
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Objective ending condition Comments 

All representative samples of objects have 

been examined 

If all objects have not yet been examined, 

continue until they have been 

At least one object is classified under every 

characteristic of every dimension 

The taxonomy cannot accept characteristics 

that are not represented by an examined object 
 

Table 1. Objective ending conditions. 

 

Subjective ending condition Comments 

Concise Is the taxonomy meaningful without being 

unwieldy or overwhelming? 

Extendible Can new dimensions easily be added? 

 
Table 2. Subjective ending conditions. 

 

The third step included choosing an approach for identifying new characteristics. This approach 

could be either empirical or conceptual as shown in figure 2. Nickerson et al. (2013) suggest 

that the researcher should choose the empirical-to-conceptual approach when they have little 

understanding of the domain but a lot of data about the available objects. This was the approach 

chosen for the development of the taxonomy since a significant number of white papers and 

studies were accessible. 

 

For each iteration of the process, one piece of study about non-fungible tokens (or white paper) 

was reviewed with the goal of identifying one or multiple new characteristics. These 

characteristics were informally grouped together and that involved creating “conceptual labels” 

for each group. These groups are known as the dimensions of the taxonomy and all 

characteristics inside a dimension are mutually exclusive and collectively exhaustive. During 

this process new dimensions were added, but also some dimensions were eliminated. According 

to Nickerson et al., (2013), it is important during the process that the researcher remembers that 

the taxonomy should be explanatory rather than descriptive. This was considered to always 

aiming towards making useful explanations of the nature of NFTs.  

 

After each iteration of the process, the ending conditions were checked to see if they had been 

fulfilled. As mentioned earlier, subjective ending conditions are difficult to evaluate, and 

therefore the objective conditions were considered a bit more. However, the usefulness of the 

taxonomy was still evaluated, even though it was not an easy task.  

 

Nickerson et al. (2013) are aware that not everyone will think that their taxonomy development 

method is the best one, nor do they claim that it is. They argue that it simply provides guidance 

during the development process and is free to modify as one wishes. Nevertheless, their method 

is developed from the taxonomy development literature and therefore their method can be 

considered highly valid.  
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3.3.2 Evaluating the taxonomy 

Once the collected data retrieved from the SLR had gone through the taxonomy development 

process, a first draft of the NFT taxonomy had been created. Because the taxonomy did not 

fulfill all ending conditions at that point, it was necessary to move on to testing it against real 

projects since the data collected through the SLR was not enough to further expand the 

taxonomy. 

 

The method for evaluating the taxonomy followed the same steps as in the creation of it. The 

steps explained by Nickerson et al. (2013) and shown in figure 3 suited well for testing the 

taxonomy. Each iteration included reviewing one white paper based on how well the taxonomy 

described it, and following that, identifying new components, or updating previously identified 

ones. The same ending conditions as in the previous step (table 2 and table 3) were checked to 

see if the taxonomy had reached its final form or if another iteration was needed.  

 

 

 
Figure 4. Method process of the study 
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4 Findings 

This section includes the results of the systematic literature review of previous research as well 

as the findings identified when evaluating the initial taxonomy against the selected NFT 

projects. 

4.1 The taxonomy based on previous research 

The diversity of NFT research that is now being developed and published allows for exchange 

of ideas and creativity, but it can also lead to fragmentation of the field and duplication of 

efforts. To map out the field and facilitate coordinated research and development, one way is 

to establish uniform architectures. In terms of NFTs, little has been presented so far in terms of 

outlining the technology, and the problem of getting an overview is still largely unsolved. I 

approach this problem by proposing a component-based NFT taxonomy. The taxonomy divides 

the NFT into components and establishes hierarchical links between them. To unbundle the 

NFT and separate it into primary components, a reverse-engineering approach was used. Each 

primary component includes one or more possible layouts. The findings clarify what 

components together composes an NFT and in that way provides a deepened knowledge about 

the technology. The following sections each describe a NFT main component and its possible 

sub-components while presenting and comparing their layouts. 

4.1.1 Token Standard 

NFTs are tokens included in smart contracts saved in a blockchain. They act as digital bearer 

bonds, and the ownership of these tokens is determined by the data rooted in the blockchain. 

The first blockchain, Bitcoin, did not allow for the creation of new tokens other than the native 

currency. This was one of the reasons for the emergence of Ethereum as it allowed the creation 

of new tokens in smart contract.  

 

Ethereum changed the tokenization game on the blockchain for everyone thanks to its 

flexibility. However, to make it convenient for third-party developers to create their own 

tokens, several common protocols have been created. These are meant to be followed to 

promote interoperability between them. The identified standards all originate from the 

Ethereum blockchain. The reason for this is that Ethereum is the preferred choice for 

tokenization right now because of its large community, the programming language Solidity and 

existing code examples (Weingärtner, 2019). However, to make it clear that tokens are not 

limited to simply Ethereum standards, an additional layout called non-ERC has been included.  

 

The five different identified layouts are: 

 

• ERC-20 

• ERC-721 

• ERC-1155 

• ERC-998 

• Non-ERC 
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ERC-20 

ERC-20 is by far the most popular token standard. It proposes the concept of fungible tokens 

that can be issued on top of the Ethereum blockchain once satisfying the necessary 

requirements. Tokens of this type are made to be identical to one and another which means that 

every token always is equal to any arbitrary token of the same standard. From 2015 to the 

present, this has fueled the Initial Coin Offering (ICO) euphoria. ICOs are how many public 

chains and blockchain-based decentralized apps (DAPPs) get funded. Like an Initial Public 

Offering (IPO), it allows investors to invest in companies they believe in. Often, crypto 

companies sell tokens that exist on the blockchain, like a traditional company would sell stocks 

(Wang et al., 2021). ERC-20 is the remarkable smart contract standard used on the Ethereum 

blockchain for creation of fungible tokens. It includes a common list of rules describing how 

tokens may be bought, sold, or traded that the tokens must obey (Sakiz & Gencer, 2021). 

However, it is a standard used for fungible tokens, like Ether. Since the aim of this paper is to 

research non-fungible tokens, this standard is not of great interest. Nevertheless, ERC-20 is 

highly relevant since many other blockchains have built their own standards upon it and 

therefore it seems appropriate to include it in the taxonomy.  

ERC-721 

ERC-721, on the other hand, provides a non-fungible token standard that differs from fungible 

tokens. This type of token is distinguished from other tokens since it is one-of-a-kind. To be 

more specific, every NFT has a variable acting as an ID which is globally unique. This ID can 

also be used as input to generate certain images (Wang et al., 2021), as in the case of the very 

popular NFT collection Bored Ape Yacht Club (BAYC). According to Fairfield (2021), ERC-

721 is the most used standard for NFTs, and several other blockchains have adopted the 

standard into their own creation of NFTs. The standard allows the production of tokens that are 

rather different from each other. This means that the tokens might have different value and 

represent assets with different worth and characteristics.  

ERC-1155 

ERC-1155 is a multi-token standard that extends the representation of non-fungible and 

fungible tokens. This standard provides an interface that represents an unlimited number of 

tokens. As in the case of ERC-20 and ERC-721, every smart contract only contains one type of 

token (Wang et al., 2021). The core concept of ERC-1155 is that a single smart contract can 

govern an unlimited number of tokens. In short, the ERC-1155 token is a new token proposal 

standard to create fungible and non-fungible tokens in the same smart contract (Wang & Nixon, 

2021). The standard could be viewed as a vending machine of sorts. The machine may contain 

a variety of different snacks, some unique and others exist multiple ones off. The user interacts 

with the machine by a single secure interface (blipping the card and pressing a button) and the 

machine spits out the selected goodie. If a video game would use an ERC-1155 contract, it 

could include different unique armors and weapons as well as non-unique potions and crafting 

material. 

 

Another advantage of ERC-1155 contracts is that multiple tokens can be transferred without 

the need of registering multiple transactions on the blockchain resulting in a lower gas fee and 

a shorter waiting time since one must not wait for each block to be added to the blockchain 

(Wang & Nixon, 2021).  
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ERC-998 

ERC-998 is an extension of the most popular token standard for NFTs, ERC-721. The 

advantage of ERC-998 is that it allows NFTs to own other fungible or non-fungible tokens, 

resulting in a hierarchical relationship between tokens. This can be visualized as a Cryptokitty 

owning a scratching pole and a feeding dish. The NFT dish itself might contain a bunch of 

fungible “food” tokens. When an NFT of this type is transferred, the entire hierarchy of tokens 

is transferred with it (Weingärtner, 2019; Uribe & Waters, 2020). 
 

Name Created at Use case 

ERC-20 2015-11-19 Token standard 

ERC-721 2018-01-24 Non-fungible token standard 

ERC-1155 2018-06-17 Multi-token standard 

ERC-998 2018-07-07 Composable Non-fungible token standard 
 

Table 3. Ethereum token standards 

Non-ERC 

The previously described token standards all originates from in the Ethereum blockchain but 

each blockchain might have their own protocols for smart contracts and therefore also tokens. 

As these rarely get attention in current academic literature, no specific standards are included 

in the taxonomy. However, it should be noted that essentially every blockchain has its own 

rulebook and standards for contracts and tokens.  

4.1.2 Asset Storage 

As previously stated, NFTs are tokens existing in smart contracts stored on the blockchain 

representing ownership of digital or physical assets. In this section, the different ways to store 

the assets are described. The different identified layouts are:  

 

• On-chain Storage  

• Centralized Storage 

• Decentralized Storage 

• Physical Storage 

On-chain Storage 

NFTs are described by the metadata attached to it and the metadata is either represented off-

chain or on-chain. On-chain means that the metadata is stored directly in the NFTs smart 

contract. This means that the information exists directly on the blockchain where it is saved 

forever and is immutable. However, blockchains provide decentralization, which is great for 

security and immutability but is very expensive for data storage. Storing just one image in a 

smart contract is incredibly expensive and a lot of people argue that it is not what blockchains 

are meant to do (Bamakan et al., 2021).    

Centralized Storage 

Fairfield (2021) explains how the digital assets people buy ownership of often do not live 

directly on the blockchain. In fact, it is a common misconception that the digital asset (e.g., art 
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piece) is saved on the blockchain. In fact, in most cases, only the token that represents the digital 

asset is saved on the blockchain. The token simply contains a pointer to the digital asset, and 

sometimes a hash of the asset itself as proof. Therefore, a token might contain a URL pointing 

to a digital art file and a hash of said art file.  

 

An NFT's capacity to link to data held outside of a smart contract is another important 

characteristic of the technology. Off-chain storage refers to data stored outside of a blockchain 

smart contract. Large files can be very expensive to store on-chain because it must be processed, 

authenticated, and replicated throughout the whole blockchain network. Many NFT use cases, 

particularly tokens that represent digital artifacts or artwork, face this issue, as storing the 

complete piece could potentially cost millions of dollars (IPFS, 2020). 

Decentralized Storage 

Even though the asset might not be stored directly in the blockchain, it is still possible to store 

the asset in a decentralized way. As explained earlier, storage or processing of NFTs metadata 

off-chain and on-chain both come with their positives and negatives. Storing it directly on the 

blockchain can come with too high of a cost and when an NFT is created and linked to an asset 

living on a different system, it suffers from the risk of being altered or removed. Wang & Nixon 

(2021) state that when the asset is saved on a traditional cloud server, buyers might suspect that 

it will be lost, damaged, or tampered with since it relies on some third party to manage the 

server. 

 

Therefore, traditional HTTP links are not the best for storing digital files. Using a HTTP address 

like http://cloud-provider.com/my-nft.jpeg means that anyone can retrieve the contents of my-

nft.jpeg. This assumes that the host of the server pays their electric bills. However, there is no 

guarantee that the content of my-nft.jpeg is the same as it originally was when the user bought 

the linked NFT. However, storing digital files directly in blockchains is not ideal either since it 

often comes with a very large cost (Nizamuddin et al., 2019). An attempt to solve this problem 

is by using a decentralized storing system (DSS). DSS main goal is to split up users’ stored data 

on multiple different nodes (computers) that later can be accessed with a network address that 

is based on the content of the stored files (Xu et al., 2018). One of the most popular 

decentralized file systems is Interplanetary File System (IPFS).  

 

IPFS is a globally distributed block file system that is built on a peer-to-peer network. The 

system aims to solve the world’s growing problem of data storage by taking advantage of users’ 

free hard drive spaces. Storing digital files in IPFS can make the owners more assured of them 

not being tampered with or suddenly being removed. Files stored in IPFS get split into smaller, 

cryptographically hashed chunks, and are given a content identifier that is based on the content 

of the file that is stored. If the file later would be slightly changed, it would receive a new 

content identifier while keeping the old content identifier unmodified. Therefore, the unaltered 

file can always be located if at least one node on the network has it saved (Bamakan et al., 2021; 

Xu et al., 2018). 

 

Another popular decentralized storage network is FileCoin. It is built on top of IPFS and uses 

blockchain technology to work as an incentive layer for IPFS. Huang et al. (2020) explain how 

there exist two markets in FileCoin: a storage market and a retrieval market. For each of these 

markets there exists clients and miners. The clients are the ones asking for storage or retrieval 
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of digital assets while the miners are the ones offering storage or bandwidth in return for other 

services or some native currency.  

Physical Storage 

NFTs are not limited to representing ownership of solely digital assets like images. They can 

also represent ownership of anything in the real world. Fairfield (2021) mentions that tokens 

might be used for unlocking a car using radio-frequency identification, which means that the 

owner of the car is registered on the blockchain. When the user then approaches the car, the 

door opens, and the engine can be started. 

4.1.3 Design Protocols 

In this section, two different methods for creating and selling NFTs are explained. The different 

processes for NFT creation have been identified with the presumption that the underlying 

blockchain has the attributes and functionalities required for storing NFTs. The two identified 

design patterns for the NFT paradigm are:  

 

• Top-to-Bottom 

• Bottom-to-Top 

Top-to-Bottom 

The first protocol is established from top to bottom with the classical path of someone creating 

an NFT and then selling it to a buyer as seen in figure 5. This method consists of five major 

steps: digitize, store, sign, mint and confirm (Wang, et al., 2021). The first step requires the 

NFT initiator to make sure that all the necessary data for the NFT (image, description, etc.) 

exists and is correct. Once that is confirmed, they digitize the raw data in an appropriate format. 

The second step includes storing the formatted data somewhere, this will often be done on a 

server somewhere outside the blockchain to avoid a too high gas fee. However, it should be 

noted that saving the data directly on the blockchain is possible, although expensive. The third 

step involves signing a new transaction, including the NFT data or a hash of the data, and then 

sending it to a smart contract on the blockchain. Once the smart contract has received the NFT 

data, the fourth step starts which is the minting process. Finally, the transaction is confirmed 

and the NFT is forever linked to an address on the blockchain (Wang et al., 2021). 
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Figure 5. Top-to-Bottom Design (Inspired by Wang et al., 2021) 

 

Bottom-to-Top 

Another way of creating NFTs are through templates as seen in figure 6. Wang et al. (2021) 

describes this process using four steps: template creation, randomize, mint, and confirm. This 

process introduces two new steps, while the final two stays the same. The major difference from 

the first protocol is that here, the NFT buyer can also be seen as the NFT creator since the NFT 

data is created based on random seeds when the buyer bids for it. It can be seen as a sort of 

lottery where the buyer hopes to receive a valuable product even though it is not guaranteed. 

The first step includes creating a template, where the initiator sets up some rules via the smart 

contract, for example what features (skin color, hair style, etc.) a character in a game can have. 

After a buyer bid for an NFT game character, they get a set of randomly selected features from 

a database to style it with. Once the selection is done, the minting process starts and after it gets 

confirmed by the consensus mechanism, the NFT is stored on the blockchain (Wang et al., 

2021).  

 



 

23 

 

 
 

Figure 6. Bottom-to-Top Design (Inspired by Wang et al., 2021) 
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4.2 The final taxonomy 

After creating the first version of the NFT taxonomy based on a systematic literature review of 

existing research, it was evaluated by testing how well it could describe real NFT projects. The 

first section discusses how well the previously found components depicted the NFTs, while the 

second section describes the new components that were identified during the testing as well as 

their identified layouts.   

 

 
 

Figure 7. The final NFT taxonomy 

4.2.1 Evaluation of previously found components 

Token Standard 

The token standard used for most NFTs is ERC-721, as explained in the systematic literature 

review. The reason for this is that the tokens are completely unique and each of them, therefore, 

receives its own value and scarcity. Big NFT editions like Bored Ape Yacht Club, Cryptopunks, 

and Azuki, all used the ERC-721 standard when they created their limited number of tokens. 

However, others explained in their white papers that ERC-721 is in the long run might not be 

the right fit for just their model and are therefore looking for other solutions. Sandbox, a virtual 

metaverse where players can build, own, and monetize their gaming experience, uses a standard 
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for their in-game tokens called ERC-1776. This token standard allows a third party be 

responsible for all fees when initiating transactions on the blockchain. The Sandbox makes it 

therefore more affordable for players to create and sell assets, buy, and rent out land, and 

monetize games on their respective land since the platform pays the associated gas fees. ERC-

998 also seems to become more popular with time and has currently been introduced in multiple 

crypto games. The purpose of this standard is to let ERC-721 tokens own other ERC-721 tokens 

and ERC-20 tokens. The ERC-998 token acts as a “parent token” with “child contact addresses” 

(ERC-721) and “child tokens” (ERC-20). A use case for ERC-998 would be buying a character 

in-game and at the same time becoming the owner of its wearables and accessories who also 

are NFTs. As the player later sells the character, the complete hierarchical tree of tokens is sold 

at once. 

Asset Storage 

All previously identified layouts for asset storage were identified in the review of white papers. 

The most common method of storing linked assets is storing the data outside the blockchain. 

Most of them do this to avoid the high gas fees of storing large files on the blockchain, while 

some remarks that it is not what blockchains are meant to be used for. A couple of popular NFT 

application like BAYC, Doodle, and CryptoPunks utilizes decentralized storage by using IPFS, 

assuring NFT holders that the metadata cannot be altered with. 

Design Protocols 

The identified protocol of bottom-to-top design seemed to be the most occurring in the review 

of selected NFT applications. Most of the NFT collections with the highest sale volumes 

included NFTs representing programmatically generated images or profile pictures. These 

types of NFTs are typically initiated using the bottom-to-top design pattern, using templates 

instead of hard coded metadata.  

4.2.2 Identified components during testing 

In this section, five new identified components of NFT are described. These components, as 

well as their layouts were discovered while evaluating the initial taxonomy. It immediately 

became obvious that the taxonomy needed to be further expanded to more accurately describe 

real world NFT projects. 

 

Blockchain 

One main component that was discovered while reviewing the white papers is blockchain. 

NFTs are tokens stored in a blockchain and are in that way immutable and secure but the choice 

of blockchain varies. As explained earlier, the requirement for NFTs is smart contract 

functionality and a couple different blockchains with this functionality were found in the review 

and investigated in this subsection. In other studies, NFTs might be regarded as components of 

a blockchain but in this study, it is seen as the other way around. Even though anyone can create 

their own blockchain to store NFT metadata in, four possible layouts were identified: 

 

1. Ethereum 

Most of the NFT projects selected for the taxonomy testing exist on the Ethereum blockchain. 

Out of the top 100 NFT collections listed on coinmarketcap.com, only three use a different 
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blockchain for the creation and storage of tokens at the time of writing. Ethereum was 

revolutionizing by being the first major blockchain with its alternative protocol for building 

DAPPs. Ethereum is a blockchain with a built-in Turing-complete programming language, 

allowing anyone to write smart contracts where they can define their own rules for ownership, 

transaction formats, and state transition functions. This is an essential function for the creation 

of NFTs and a reason for Ethereum’s success. As it is the oldest and therefore most mature 

blockchain for NFTs, one can imagine why so many chooses to mint their NFTs on it.   

 

2. Binance Smart Chain 

Another popular blockchain for the creation and transactions of NFTs is the Binance Smart 

Chain (BSC). It is the only blockchain used for the top 100 NFT projects regarding estimated 

market cap other than Ethereum. BSC runs in parallel to the Binance Chain with the intent to 

offer smart contract functionality and compatibility with the Ethereum Virtual Machine (EVM) 

while keeping the high throughput of the Binance Chain intact. One of the strengths of the 

Binance Chain is that new blocks are added roughly every three seconds and therefore BSC 

runs in parallel to it so that smart contract functionality could be added without sacrificing the 

speed of the Binance Chain. Since BSC is compatible with the EVM, it also makes it easy for 

developers to port their projects over from Ethereum if they want to.  

 

3. Solana 

The third blockchain encountered in the selected white papers is Solana. It is an open-source 

project that implements a high-performance, permissionless blockchain. It uses a POS 

consensus mechanism and is capable of smart contract functionality which makes it suitable for 

DAPPs and NFTs. The blockchain has gained its success because of low gas and transaction 

fees as well as its theoretical throughput of 65,000 transactions per second. The increase in 

popularity of NFTs in recent times has led to significantly higher fees on other blockchains like 

Ethereum, and therefore many choose to mint their NFTs on Solana because it is cheaper for 

creators and traders.  

 

4. Other 

The previously listed blockchains are the ones most used by the NFT projects reviewed in this 

study. These three occurred so frequently that the rest of the blockchains that can be used did 

not make up a layout for the blockchain component of the NFT-taxonomy. However, it needs 

to be recognized that anyone can create their own blockchain with support for NFTs and 

therefore a fourth component was created called “Other”. 
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Type of Asset 

An NFT can represent ownership of any digital asset through its metadata. During the 

examination of the selected white papers, it was clear that high valuable NFTs often represent 

ownership of some type of collectible. However, this was not the only type of asset 

discovered. In this study, five different types of assets have been identified: 

 

1. Digital Art 

One of the early applications of NFT technology was digital art. The factors driving the selling 

of physical art, the ability to show it off or profit from the growth in value of a one-of-a-kind 

work upon resale, used to not be conceivable in the digital world. NFTs now make it possible 

to verify ownership of digital art and enable the owner to use their token in a variety of online 

social spaces. One example is the digital art piece “Everydays: The first 5000 days” created by 

the digital artist Beeple. Another example of digital art ownership sold as an NFT is “Forever 

Rose” created by Kevin Abosch. These two NFTs were sold for $69,000,000 and $1,000,000 

respectively, the first one being the most expensive NFT art piece ever sold at the time of 

writing. 

 

2. Collectible 

Another application of NFTs, not very different from digital art, are NFT collectibles. 

Collectibles are valuable because of the social context they exist in. If digital art NFTs can be 

seen as Rembrandts, then NFT collectibles can be seen as Pokémon Cards. In addition to 

displaying and selling the NFTs, their value comes from collecting and trading. Examples of 

NFT collectibles are Cryptokitties, Axies and Moonbirds, where one collects images of kitties, 

monsters, or birds that are all linked to an ERC-721 token. When owning one or more of these 

tokens, the owner can breed them to create new NFTs with specific attributes or play with them 

in games.  

 

3. Physical Asset 

NFTs have uses outside the digital world as well. Instead of NFTs being linked to e.g., a piece 

of digital art, they can be linked to assets representing something in the physical world. Propy 

is an application of NFTs where real estate contracts are linked to an ERC-721 token. Propy 

also keeps the NFT ownership document on-chain, in the form of a hash, to ensure its 

authenticity. So, when a transfer of real estate is done on an NFT marketplace like OpenSea, 

the NFT smart contract automatically changes the owner of the token. Records of real estate 

ownership is simply just one example of NFTs representing physical property and certain NFT 

marketplaces like Zora let sellers create tokens representing anything in the physical world for 

selling and trading.  
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4. Metaverse 

The fourth identified component is metaverse and includes NFTs that exist to help with creating 

the digital environment operating on the blockchain. In this world, technologies as virtual 

reality and augmented reality serve as the visual components, while the blockchain serves as 

the decentralized medium for social interaction and business opportunities. Decentraland and 

Sandbox are both providing a virtual 3D world where users can burn some ERC-20 tokens to 

claim ownership of pieces of virtual land in the form of NFTs. These pieces of land can then 

be designed in any way the user wants, with the ability to show off other NFT items such as 

rare collectibles and art pieces on their land.  

 

5. Other 

In addition to digital art, collectibles, physical assets, and metaverse, a variety of asset types 

exist. However, to keep the taxonomy concise, the rest is placed under the layout “other” since 

they do not occur as often. A couple of examples are domain names, music, event tickets, and 

videos.  

 

NFT Edition Size 

The NFTs examined in the literature are all unique in the way that they have their unique id and 

address on a blockchain. However, multiple editions of the same asset can exist if the minter 

decides so. In this study, three types of NFTs edition sizes were identified: 

 

1. One of one 

The first option of NFT edition size found is one of one (1/1) NFTs. This means that the NFT 

represents a unique item that only exists as one single copy. This type of NFT can easily be 

compared to a unique physical art piece that an artist creates just one of, like the Mona Lisa. 

This type of NFT might still be part of a greater collection of NFTs but it is the only one 

representing a specific asset.  

 

2. Collection 

The opposite of a 1/1 NFT is an NFT collection. That NFTs are part of a collection means that 

multiple editions of the NFT exist. NFT collectibles are often part of a larger collection, where 

a specific number of the same objects exists. Sorare is a collection of virtual trading cards 

representing football players from the world’s top leagues. In the collection, 1,000 editions of 

Lionel Messi exist. They are all unique since each of the cards are numbered from #1 to #1000, 

even though they all look and act as the same item.  

 

3. Open Edition 

When 1/1 NFTs and NFT collections represent a fixed number of NFTs, open edition NFTs do 

not. These NFTs do not have a preset number of editions and have gained more popularity in 

recent time. Open edition NFTs are often computer-generated so that as many as needed easily 

can be created upon request. In 2021, the digital artist Toomuchlag released an open edition 

NFT collection called “My Journey”, where a single NFT called “Le Anime” was featured, of 
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which 1,573 editions were sold. Even though the collection includes a set number of editions 

today, it is per definition an open edition since during the few minutes it was up for sale, 

everyone could buy an edition if they wanted to.  

 

NFT Purpose 

Most of the white papers that was selected for this study deal with different kinds of digital art 

and collectibles. These two types of NFTs seems to be the most popular regarding total 

estimated market value and even though many of them are just pixelated avatars that can be 

used for twitter profile pictures, some come with additional practicality. The ability to sell an 

NFT were not considered as a purpose in this study since that is considered a given with NFTs. 

At the time of writing, two main layouts for NFT purpose could be identified: 

 

1. Single purpose 

The first layout for NFT purpose is single purpose. These NFTs serves just one purpose such 

as the possibility to proof ownership of a piece of digital art. Cryptopunks is an example of an 

NFT collection that serves one simple purpose. The owner of a Punk can claim ownership of a 

24x24 pixel art image and that is it. The owner can also display the image as they want to, but 

that is usually possible with any type of NFT asset. 

 

2. Multi-purpose 

Nowadays, an increasing number of NFTs offer more than just bragging rights. Out of the 

selected NFTs in this study, most of them offer at least one more function. Skeleton Crew Sculls 

are hand-drawn animated skulls with unique attributes doubled as tickets to a Halloween event 

where scull owners had the chance of winning exclusive prices. Similarly, Bored Ape Yacht 

Club NFTs serves as membership tokens to an exclusive club where owners get access to a 

collaborative graffiti board. Dormant Dragons is a video game where players use their NFTs as 

items in the game and are therefore another example of multi-purpose NFTs. 

 

Drop method 

A choice NFT creators stand before when releasing products to the market is what drop method 

to use. Drop method includes how many editions to release and when, how to secure funding 

and which buyers to reach out to. In this study, four layouts for NFT drop methods were found: 

 

1. Initial NFT Offerings 

Initial coin offerings (ICOs) are a new trend in entrepreneurship financing in which businesses 

generate money by selling digital tokens to investors (Fisch et al., 2021). Early investors in 

blockchain applications are given a certain number of tokens that, once the project is done, are 

promised to be valuable. However, tokens sold in ICOs are often fungible, which also often 

means that they are intended to be used as currency, voting rights or interest once the project is 

finished. Even though NFTs traditionally have been seen as one unique item that can be sold 

and bought freely between people, NFTs have started to move towards a behavior similar to 

ICOs, that in this study is called Initial NFT Offerings. Bored Ape Yacht Club (BAYC) was 

perhaps not the first to drop their NFTs in this way, but they were first to bring the concept to 

the public. Instead of creating one unique item, 10,000 randomly generated images of apes were 
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created each with different attributes that affected their value. Much like an ICO, holders of 

BAYC NFTs were promised perks in the future, e.g., access to an exclusive online club and 

early access to other NFT drops. Today, many NFTs copy this method of funding their products. 

They often include a roadmap where they commit to milestones if a certain percentage of the 

NFTs are sold, which differs from an actual artist that would simply create a unique piece of 

art and sell it. 

 

2. Waves 

NFTs might be dropped in separate phases, or waves. This is a strategy where some NFTs in a 

collection open for minting while the rest remains closed. This strategy appears to be used to 

build up hype around the NFTs and keep people talking about the drops for a longer time. 

Wilder World, an immersive 5D Metaverse, chose to release their NFT collection of in-game 

beasts in waves, beginning with wolves and then following up with other species. 

 

3. Raffle 

Some NFTs are dropped to the public using raffles. VeeFriends, a collection of 55,555 one of 

one NFTs, uses a raffle to determine who will get to mint them. Usually, members need to 

register their crypto wallets in advance and hold some native currency to be part of the raffle, 

and would one win it, one would have to burn some of the currency to mint the won NFT. 

 

4. Traditional Drop 

NFTs landed in the public consciousness in a significant way back in March 2021 when Beeple 

sold the most expensive NFT ever for $69.3 million. The sale took place at a real action house 

and was sold to the highest bidder, like traditional art normally is. Traditionally dropping is a 

method that is mostly used by digital artists that create one unique digital art piece and then 

immediately want to sell it. This is a method that during this study was identified as less 

common.  

4.3 Summary of findings 

In this study, eight main components of NFT were identified. For all the components, multiple 

different layouts were discovered as seen in figure 7. The concluding taxonomy includes three 

components that were identified in the systematic review of current academic research papers, 

and an additional five components found when testing the initial taxonomy against the NFT 

white papers. 
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 Component Name Description Example layouts 

Added based on 

previous 

research 

Token Standard Common interface for 

interaction with tokens in a 

smart contract 

ERC-1155,  

ERC-721, 

ERC-998 

Asset Storage Location of asset linked 

with NFT 

On-chain,  

Off-chain 

Design Protocols Method for developing and 

selling NFT 

Top to Bottom, 

Bottom to Top 

Added after 

testing 

Blockchain Distributed ledger used for 

NFT 

Ethereum,  

Solana 

Type of Asset Type of asset linked with 

NFT 

Digital Art,  

Collectible 

NFT Edition Size Number of representations 

of NFT 

One of One,  

Collection 

NFT Purpose NFT intended use Multi-purpose 

Drop Method Method of releasing NFT to 

market 

Initial NFT Offering,  

Waves 
 

Table 4. Identified taxonomy components 

4.3.1 Findings from previous research  

The systematic literature review functioned as a good starting point for the creation of the NFT 

taxonomy. The current research field is still in early development and papers with a substantial 

number of citations are hard to find. However, this made it feasible to conduct a systematic 

literature review without the process being overwhelming or too time-consuming. The findings 

were summarized into three characteristics, which were all reoccurring in multiple research 

papers. The first identified component was token standard. These are a subset of smart contract 

standards describing how to create, issue and deploy tokens on an underlying blockchain. 

Following this, it was identified that NFTs often represent ownership of an asset. Using this 

knowledge, two additional components of the NFT taxonomy was added. The first one lists the 

different ways of storing the linked assets. It was recognized that most assets are digital and 

stored somewhere off the blockchain. The second one describes the two different methods for 

creating and selling NFTs. 

4.3.2 Findings after evaluation 

After reviewing all the relevant previous research, a few components of NFTs had been 

discovered. However, it was clear that NFTs are very complex and that many more components 

could be identified. But to do so, it was necessary to examine some of the current NFT projects 

that has been developed around the world. By testing the taxonomy’s suitability to describe real 

NFT projects, it was possible to identify five additional characteristics while simultaneously 

contextualizing them in the real world.  

 

The first identified component, and perhaps the most obvious one, is the choice of blockchain. 

It was recognized that Ethereum is the most important blockchain for tokenization as of today 

and have been for some time. However, it was identified that many newer NFT projects tend to 
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use other alternatives for reasons as lower costs and faster transactions. Next, the assets 

connected to the NFTs were investigated. The findings show that the most successful NFT 

projects as of today are those selling digital art pieces or collectibles. These are often computer 

generated where the editions receiving traits that are rarer are more sought-after. But the 

findings also shows that NFTs are being used for more than that. NFTs representing ownership 

of physical assets like apartments were also identified. The final three identified characteristics 

were edition sizes, purpose of the NFT, and the method for releasing the NFT(s) to the market. 

Edition sizes varied, often based on what type of asset was linked to the NFT. The purpose of 

different NFTs can be single, for example just representing ownership of a unique art piece. Or 

it can have multiple purposes, it could represent ownership of a digital asset and at the same 

time give access to online communities that are not open to the public or serve as tickets for 

real world events. The different drop methods can be summarized in four methods, where one 

of the identified ones are Initial NFT Offerings (INO). This method was identified in the review 

of white papers and inspired by the popular launch method for cryptocurrencies called Initial 

Coin Offering (ICO). 

 

To summarize, evaluating the taxonomy by testing its suitability on real NFT projects was 

highly necessary to find a satisfying number of components. Solely reviewing existing research 

did not provide enough information about the technology but served as a decent foundation. It 

was however more efficient to identify what component NFTs are composed of by observing 

and investigating them directly with the help of official documents.  
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5 Analysis 

By evaluating the initially created taxonomy against current NFT white papers, this study 

expands on the previous research of what NFTs are and trends in NFT development. This 

chapter presents a two-part discussion regarding this study’s theoretical and practical 

contribution to the research field. 

5.1 Theoretical Contribution 

The components extracted from this study provide new insights concerning the groundbreaking 

technology non-fungible tokens. The gained insight from this study aims to help future 

researchers and practitioners in the field to get a deeper understanding of what components 

together compose an NFT. The research field concerning blockchain technologies and 

specifically NFTs is still a scattered and limited area. The reason for the lack of prior research 

is most likely an effect of the technology still being infantile. Even though the concept of an 

NFT has existed since the middle of the 2010’s, it did not get into the public’s awareness until 

early 2021 after some high-profile sales. This also shows in the systematic literature review, 

where the number of academic papers about NFTs increased significantly from 2021 and 

forward. This might be an indication of that the awareness in the academic field also was low 

until the technology made it into mainstream media. Therefore, the results of this study should 

be welcomed by the NFT community as it intends to fill this existing knowledge gap.  

 

The components identified are, as expected, mostly technical. The underlying technology 

behind NFTs are unique as it has not been researched or experimented with on a larger scale 

before and that is why it is required by the taxonomy to include a lot of technical parts. This 

included different layouts for components like: Which token standards are most used for NFTs? 

Which blockchains are most used? And how can digital assets linked to NFTs be stored?  

 

The result shows that the number of different layouts for each of the components in the 

taxonomy are relatively few. One of the reasons for this was to keep the taxonomy concise and 

not overwhelming, while another reason was that additional components could not be 

identified. I believe this says something about where the NFT research and development field 

is right now. Previous literature, and many of the inspected NFT projects, share the same 

layouts for most of the identified components. For example, the blockchain used for hosting the 

NFTs was almost exclusively Ethereum, while the token standard used was almost exclusively 

ERC-721. It is certainly a result of NFTs being a new technology that has not had the time grow 

yet, instead most developers tend to just copy the work of others  

 

As stated earlier, taxonomies play an important role in research and management since the 

classification of objects often aids researchers and practitioners understand and analyze 

complex domains (Nickerson, et al. 2013). The proposed taxonomy thoroughly describes an 

NFT and what components, both technical and not technical, it is made up of. It is clear 

however, that the taxonomy is simply a first draft out of hopefully many more to come. Even 

though some major building blocks have been identified and discussed, far from all have been. 

As the technology continues to evolve, and more research is conducted, new components will 
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be identified, and some current ones might be replaced. This is the only way for the field to 

grow and new insights to be discovered. 

 

As previously stated, Iivari (2007) explains that conceptual knowledge (e.g., taxonomies) has 

no truth value. Instead, the goal of it is to identify essences in the research territory and their 

relationships. The truth level of this created taxonomy can therefore not be evaluated, but the 

level of usefulness at a descriptive level can be. The usefulness of the taxonomy was evaluated 

against the reviewed white papers describing different NFT projects and this led to many 

changes to the initial taxonomy. It turned out that NFTs are much more complex than what 

previous literature explain. From the literature, three components for the construction of NFTs 

were identified as shared amongst tokens. This seemed like few components for a technology 

gaining so much interest in recent years so evaluating it was needed. The reason for why it was 

difficult to identify components through the literature might be that the papers were written in 

ways that would deal with NFTs in general. Therefore, details regarding specific NFT project 

might have been lost in the studies and the usefulness of a taxonomy may suffer. 

 

By testing the taxonomy on actual NFT projects and updating it when needed, the usefulness 

of the taxonomy can be trusted. I believe that if it was not actually tested, the credibility 

regarding its usefulness could much easier been questioned. However, it should be noted that 

even though the taxonomy has been tested, it is still fair to question it. The NFT development 

field is still young and as it grows more mature, and new projects surface, it should be tested 

again as it might not describe new trends as well as it describes current NFT projects. 

  

From the findings in this study, it is truly possible to identify a multiple of reoccurring patterns 

when it comes to NFT design and NFT research. Firstly, we can see that the technology is 

currently very limited in many aspects. Many of the reviewed white papers share the same 

layouts for the identified components, for example when it comes to underlying blockchain and 

type of linked asset. Only a handful of the NFT applications reviewed in this study resided on 

a blockchain other than Ethereum. The reasons for this can be multiple. Perhaps Ethereum 

simply provides the “best” and most trusted service out of current platforms and hence its 

domination. It could also be because it is the oldest and most recognized platform regarding 

NFT compatible smart contracts and therefore creators choose it. A third reason could be that 

enough satisfactory blockchains have not yet been developed. The supply right now could 

simply too small, since the technology is still new, blockchains prioritizing NFTs are still to be 

successfully developed. There is however a pattern showing that newer NFT projects tend to 

choose other distributed ledgers over Ethereum, often with the argument of its increasing 

transaction (gas) fees. Another characteristic that is shared across many projects is the type of 

asset linked to the NFT. Most of the identified projects offer NFTs representing some form of 

digital art or collectible. These are often not unique art pieces individually created by an artist, 

but computer-generated pixel art. Theoretically, this can be explained by the massive coverage 

and revenue generated by projects like Bored Ape Yacht Club and Cryptopunks during the NFT 

boom in 2021, which other NFT developers wanted to be a part of. However, we can see other 

types of NFTs have started to be introduced to the market and are slowly gaining public 

awareness. NFTs representing ownership of real estate (PROPY), vehicles, (Alpha Romeo), 

bank loans (Centrifuge) and others have emerged and might become important very soon.   

 

The theoretical contribution of this study is a deepened knowledge and summarize view over 

the current state of NFT research. By conducting a thorough literature review of the current 
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research area, a collection of the most up-to-date research could be collected and summarized 

in one paper. In addition, further evaluation was conducted on top of those results with the goal 

of identifying new characteristics or updating existing ones. Patterns in NFT development have 

already been identified and discussed in this study. However, researchers are encouraged to use 

this knowledge to identify new patterns and investigate what reasons might be behind them. 

This summarization of knowledge in the NFT research field was required since the development 

of NFTs is rapidly increasing in scale and complexity. It has been identified that the number of 

layouts for the different components has increased in recent time, for example, the number of 

token standards and asset types. The result of this paper simplifies this jungle of technical and 

non-technical elements and creates a starting ground for further research within the field. 

5.2 Practical Contribution 

My study is an early-stage analysis of a very modern and infant technology with the goal of 

establishing a taxonomy: a reference architectural model for non-fungible tokens on the 

blockchain and their possible configurations, based on a review of the current academic 

literature and a review of some of the most prolific NFT whitepapers. The taxonomy 

deconstructs diverse NFTs into individual parts and suggests possible layouts for these parts, 

all based on a component-based architecture. This taxonomy is intended to aid in the 

exploration of design domains, as well as the development, deployment, and performance 

measurement of various NFT architectures. My research illuminates the need for further 

research and the present growth of NFTs and NFT platforms, as well as the need for decreased 

NFT complexity.  

 

This study has been mostly theoretical and therefore the theoretical contribution of it is larger 

than the practical. However, the conceptual framework developed in this study is intended to 

serve as a practical tool when researching and developing NFTs, and therefore the contribution 

is also practically applicable. 

  

Even though the diversity and lack of NFT research allows for cross-fertilization of ideas and 

innovation, it also risks fragmenting the domain and duplicating errors. A solution for this 

problem is to create common architectures to map the domain and, in that way, foster 

coordinated research and development projects. As stated earlier, little has been presented so 

far in terms of NFT architectural design and the problem of understanding the underlying 

technology is still a reality to many. By conducting a systematic literature review of the field’s 

current research and testing it against some of the most prominent NFT projects, I have 

proposed a component-based taxonomy to solve this problem. This is the study’s practical 

contribution to the research field. 

 

As mentioned in the introduction, the result of this study is intended to serve as a tool for 

researchers, developers, and other practitioners in the field of NFTs. The proposed taxonomy 

is intended to aid in further research or development. As explained by Glass & Vessey (1995), 

taxonomies aim to provide organization and structure to the knowledge of a research field and 

at the same time enable researchers to investigate the relationships between concepts and 

therefore decrease the complexity of a subject that normally is hard to grasp. That it was the 

taxonomy sets out to do when listing and explaining the different components of which an NFT 

is composed of. 
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5.3 Limitations of the study 

This study sets out to explore the technology called non-fungible tokens, the state of the current 

research field as well as the state of the practical field. This study came with some obstacles 

since the amount of previous research is limited. 

 

Much of the identified research in preparation of the systematic literature review was discussing 

applications of blockchain not related to NFTs, e.g., cryptocurrencies. The reason for this is 

most likely that the first real application of blockchain technology was a peer-to-peer electronic 

cash system and therefore research about cryptocurrencies has had time to grow and because 

of that, many sources can be found when searching for information on that subject. These 

papers, while informative, were not relevant to my study since the research questions I am 

trying to answer only covers NFTs. Previous research about cryptocurrencies did however serve 

as a good information source in the beginning as they often explain the technology in an 

introductory way, making it easy to get a basic understanding of blockchains in general.  

 

When selecting white papers for the taxonomy evaluation, it is important to acknowledge that 

a bias might have been present. Although, most of the papers included in this study were 

selected based on their total market valuation, some were handpicked to ensure that the review 

included more than one type of NFT projects. This additional selection was necessary to ensure 

that the final taxonomy was inclusive of the whole NFT field. The choice of reviewing NFT 

projects with the highest market valuation may also restrict the inclusiveness of the taxonomy 

since lesser successful projects are not represented.  
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6 Conclusion and future research 

The final chapter of this paper deals with the conclusions drawn based on the result of the study 

as well as suggestions for future research. 

6.1 Conclusion 

I employ a systematic literature review to assess the current state of NFT research, compare it 

to previous literature, and evaluate the implications for academic and industrial stakeholders in 

the future. Furthermore, I use this knowledge and apply it to the real world to not only 

summarize the research of others but also uncover new material. The study was conducted with 

a focus on publications and real-world applications of NFTs with the goal of deconstructing the 

technology in a comprehensible way. The final product used information extracted from thirty 

NFT white papers culled from a pool of over five hundred, filtered to include only the most 

successful and relevant applications. However, to gain an understanding of NFT applications 

in general, since the technology is mostly used for digital art as of today, a few not as publicly 

known applications were individually selected for the review.  

 

Regarding the first research question of this study, the findings show that the NFT is composed 

of eight different components, both technical and non-technical. Furthermore, for these eight 

components, thirty different layouts were identified (as seen in figure 7). Regarding the number 

of layouts, it would have been possible to include many more, but it was left undone to keep 

the taxonomy concise and not overwhelming.  

 

To answer the second research question, it was clear that a taxonomy based solely on previous 

research was not comprehensive enough to describe the technical complexity of NFTs. The 

identified components did however fit well into the reviewed projects, but the taxonomy lacked 

enough components to catch all the showing patterns. Therefore, many new components were 

added in the evaluation phase of the taxonomy. The findings show that in order for a taxonomy 

describing a new phenomenon like NFTs to be reliable enough, it is necessary to use it in the 

real world, serving as a proof-of-concept. 

 

In an ever-increasing digital world, NFTs have the potential to change our understanding of 

what it means to buy, sell, and own products. In the 21st century, blockchain technologies will 

most likely impact most, if not all, types of business areas like financial services, 

communications, media, real estate, and so on. It could be the most prominent technological 

innovation since the internet and might change the game in nearly every industry now and in 

the future. I have contributed to this phenomenon by describing a taxonomy of the components 

of which NFTs are composed, to offer a basis for future theoretical and design work to advance 

the research field. Having a tool to analyze existing and guide future types of NFTs can help 

identify opportunities, contributing to the beneficial aspects of securely and reliably 

representing ownership of products and therefore ultimately contributing to the way people 

experience technology, impacting their everyday lives. 
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6.2 Future research 

Even though my study contributes to ongoing attempts to decrease NFT complexity, I do not 

end by arguing that a set of standards is required right now. To develop concrete solutions, the 

procedure usually takes many years. However, I believe that my taxonomy is a current and 

accurate intellectual exercise that should be utilized as early supporting material for anyone 

interested in decreasing NFT complexity. At the same time, I recognize that my taxonomy tree, 

while perhaps informative, is a work in progress and likely the first version of more 

sophisticated evolutions to come. I want to emphasize that future researchers are more than 

welcome to expand on the results of this study as new academic studies on the subject get 

released. 

 

Since the amount of literature in the field of NFTs still is limited and only stretches back a 

couple of years, the final taxonomy will need to be put to further practice remain credible. 

Theories developed about other technologies that have been around for a longer time have had 

the opportunity to be tested and verified by other researchers while theories and frameworks 

covering NFTs have not. Therefore, the taxonomy would need to be tested again in the future 

when the field has evolved further. This evaluation would be beneficial for the taxonomy since 

it would highlight the strengths of it as well as its weaknesses over time. 
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Appendix 

A. Summary of NFT Projects 

Project Name Blockchain Token 

Standard 

Type 

3DPunks Ethereum ERC-721 Collectible 

Adidas Originals Into the 
Metaverse 

Ethereum ERC-721 Access to Physical Products 

Alpha Romeo Ethereum ERC-721 Vehicle ownership 

Axie Infinity Ethereum ERC-721 Collectible and In-game Item 

Beeple - Everydays: the 

first 5000 days 

Ethereum ERC-721 1/1 Digital Art 

Boki Ethereum ERC-721 Collectible 

Bored Ape Yacht Club Ethereum ERC-721 Digital Art and Exclusive 

Club Membership 

Centrifuge Ethereum ERC-721 Financing 

Cryptokitties Ethereum ERC-721 Collectible 

CryptoPunks Ethereum ERC-721 Digital Art 

Decentraland Ethereum ERC-721 Metaverse 

Dormant Dragons Ethereum ERC-721 Collectible and In-game Item 

Flippr Access Pass Ethereum ERC-1155 Ticket to Utility Platform 

Genesis StarSharks 

Mystery Box 

BSC ERC-721 In-game Item and Mystery 

Box 

Loot NFT Other (Talos) Non-ERC Metaverse 

Meebits Ethereum ERC-721 Collectible 

Mutant Ape Yacht Club Ethereum ERC-721 Digital Art and Exclusive 

Club Membership 

My Journey Open Edition Ethereum ERC-721 Open Edition Digital Art  

NBA Topshot Other (FLOW) Non-ERC Collectible and Mystery Box 

NFT Worlds Ethereum ERC-721 Metaverse and Video Game 

Propy Ethereum ERC-721 Real Estate ownership 

Sandbox Ethereum ERC-721 and 

ERC-1155 

Metaverse 

Skeleton Crew Sculls Solana Non-ERC Collectible and Exclusive 

Event Ticket 
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Sorare Ethereum ERC-721 Collectible and In-game Item 

Topps MLB Other (WAX) Non-ERC Collectible 

Veefriends series 2 Ethereum ERC-721 Collectible 

Wilder World Ethereum ERC-721 Metaverse 

Win NFT Horse  BSC and Other 

(TRON) 

Non-ERC Collectible 

 
Table 5. Summary of NFT projects 
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