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Abstract 

Cryptographic tokens are one of the cornerstones of the new blockchain world but the knowledge 

about these digital objects is still limited. In this research, we argue that crypto tokens, 

cryptographically secured digital tokens connected to DLT systems, form socio-technical systems 

through their reciprocal relationship with their foundational DLT systems. We also argue that 

today’s crypto token systems evolved out of earlier physical and digital token systems, a socio-

technical transition facilitated by changes in the wider socio-cultural, economic, and technical 

environment. Based on an extensive structured literature review as well as the application of text 

analytics methods to more than 506 blockchain whitepapers, we develop two results: a crypto token 

classification built around three crypto token archetypes, and a crypto token system taxonomy. Our 

findings are relevant for both blockchain researchers and practitioners alike by enhancing our 

understanding of complex blockchain systems. 
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1 Introduction 

Tokens of different types have been around for millennia, shaping and being shaped by cultural and 

cognitive aspects of societies (Crisà et al., 2019a). Tokens presumably emerged with the cultivation 

of cereals between 9,000 and 3,500 BCE where they represented farm products (Schmandt-

Besserat, 2019). Examples of physical tokens include armor tokens in ancient Greece (Schäfer, 

2019), royal tokens (Valin, 2019), vouchers (Valkama & Bailey, 2001), casino chips (Oliveira et 

al., 2018),  and, obviously, money (Maurer, 2017). Over time, physical tokens were complemented 

by digital ones, and finally crypto tokens emerged, allowing the digital representation of real-world 

objects on distributed ledger technologies (DLT) such as blockchain (Heines et al., 2021).  

Crypto tokens based on blockchain have a significant effect on both the economy and society at 

large, and may potentially become as important as the Internet itself (Beck, 2018). They are 

considered foundational to the proposed blockchain economy (Beck et al., 2018), and they have the 

potential to disrupt and even revolutionize the economy as we know it (Tapscott & Tapscott, 2016). 

A major concept associated with blockchain and enabling this disruption are cryptographic (or 

crypto) tokens. These tokens have a variety of purposes in DLT systems, but they are often used as 

internal units of account for keeping track of services like block-writing and validation (Conley, 

2017). They can either be native to a blockchain (as in the case of cryptocurrencies) or built on top 

of it, governed by smart contracts, decentralized applications (dApps) and decentralized 

autonomous organizations (DAOs). Crypto tokens, and especially Bitcoin and Ether tokens, have 

drawn the attention of investors due to huge price and volume fluctuations that offer the 

opportunity for arbitrage (Gandal et al., 2021). Tokens have been the drivers behind the initial coin 

mailto:beck@itu.dk


 

2 

 

offerings (ICOs) hype (Adhami et al., 2018), as well as cryptographic art in the form of non-

fungible tokens (NFTs) (Franceschet et al., 2019). As more physical and digital objects are 

tokenized —that is, represented in the form of different types of crypto tokens (Babich & Hilary, 

2019)— it becomes increasingly important to differentiate and identify token archetypes and the 

governance systems they inhabit. 

 

Tokens come in many different types, but they all share common characteristics: They can be 

owned and indicate certain rights and values. They can represent things as abstract as memories, 

beliefs, or emotions (Crisà et al., 2019a). They are transferable, which means that their ownership 

can be altered, and they can be exchanged in return for something else. Lastly, tokens create and 

exist in a system based on trust, mutual agreement, and consensus (Crisà et al., 2019a). In this 

sense, tokens can be considered as humanely designed objects with a specific architecture; they 

shape and are shaped by the systems in which they exist. Hence, there is a reciprocal relationship 

between tokens and their foundational systems that defines their governance relation. In summary, 

a token is a physical or digital object that can be owned and transferred, that represents something 

else, and that exists within a system. The reciprocal interaction between a token and its surrounding 

systems creates a socio-technical system that we call a token system. Both tokens and token systems 

can be described in terms of their architectural structures (that is, their technical and material 

parameters) as well as their governance structures (that is, the control and operational processes of 

interactions). We define a cryptographic or crypto token as a digital token that is cryptographically 

secured and exists in a DLT system. 

 

The rise of blockchain has increased the interest in token-related topics, specifically research in 

token taxonomies, but there is still a dearth of research on crypto tokens and corresponding token 

systems from a more holistic, socio-technical view (Kranz et al., 2019). In this research, we 

develop a classification system for crypto token types and based upon, a comprehensive taxonomy 

of crypto token systems. In our research, we combine results from a structured literature review 

with empirical insights from a topic modeling approach where we analyzed more than 500 

whitepapers dealing with blockchain. This mixed method approach allows us to augment our 

literature-based classification of token characteristics with empirical insights from current crypto 

token applications. Using these insights, we will explore how crypto token systems lay the 

foundation for the emerging blockchain economy? 

 

 

The remainder of this paper is organized as follows. In part 2, we will provide an overview of the 

methodology used to conduct this study. Parts 3 and 4 present the outcomes of our extensive 

literature review and our topic modelling approach. In part 5, we describe our derived crypto token 

classification and system taxonomy, and part 6 discusses the results of our study. Finally, in part 7, 

we summarize our main findings. 

 

2 Methodology 

In this research, we apply a mixed-method approach consisting of three research steps. First, we 

conduct structured literature reviews (SLR) on tokens and token systems to understand how they 

developed and how tokens transitioned from the physical to the digital and ultimately to the crypto 

format. Next, we identify crypto tokens in 506 whitepapers from blockchain start-ups and projects 

and use a topic modelling approach to analyze how crypto tokens are used and defined in these 
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environments. This two-part approach allows us to identify general token characteristics while also 

alerting us to new token and token system characteristics associated with crypto tokens. We use 

these insights to build a crypto token classification and a crypto token systems taxonomy.  

 

2.1 Structured Literature Review 

Tokens and token systems have been used in very different forms since their first instantiations 

sometime between 9,000 and 3,500 BCE (Schmandt-Besserat, 2019). The idea of considering 

historical aspects of phenomena in conducting research on contemporary phenomena is not new 

(Mason et al., 1997a, 1997b) and enables us to gain insights into general characteristics of tokens 

and token systems. To find relevant historic discussions of tokens, we carry out a broad literature 

search for the term “token” in works written before the blockchain era, as well as on the terms 

“ancient token” and “historic token” without restrictions. After screening the abstracts of identified 

papers and the introductions of books to detect those most relevant for our research, we read the 

materials in detail.  

To gain a specific overview of which types of crypto tokens exist and how they are regarded in the 

Information Systems (IS) community, we conduct a SLR inspired by the works of Okoli (2015), 

vom Brocke et al. (2015), and Webster and Watson (2002). As data source we use Web of Science 

and the conference proceedings of ICIS, ECIS, and HICSS. Given our focus on crypto tokens, we 

limit our search to the years 2008 and later as well as  peer-reviewed articles, using the search 

string:  

 

("distributed ledger technology" OR "blockchain") AND ("token" OR "digital asset" OR "digital 

wallet" OR "tokenomics" OR “cryptonomics” OR "identity and credential" OR "initial coin 

offering" OR "security token offering" OR "initial exchange offering"). 

 

We read and evaluate the abstracts of the found papers to identify the most relevant ones for our 

classification and taxonomy. Subsequently, we conduct a forward and backward search on the 

remaining articles. By reading and evaluating the abstracts of these papers, we identify the final 

sample of articles and reports which we use for finding crypto token types and characteristics. 

 

2.2 Topic Modelling 

Text analytics and especially topic modelling has previously been used in blockchain research. The 

technique of latent Dirichlet allocation (LDA) has been applied to build a tool for the automated 

categorization of ICOs (Chuanjie et al., 2019) and a learning-based cryptocurrency rating system 

(Bian et al., 2018). It was also used on 200 blockchain whitepapers finding that cryptocurrency 

prices are in part determined by the currency’s underlying technology (Liu et al., 2020). 

 

Given a growing number of blockchain initiatives using tokens in some way, whitepapers are an 

adequate supplementary source for collecting information on crypto tokens, especially from a 

practical perspective. We are able to crawl whitepapers covering a wide range of industries and 

maturity levels from a total of 506 blockchain projects listed in the databases All Crypto 

Whitepapers (2021) and whitepaper.io (2021). Using the statistical programming language R (R 

Core Team, 2021b), we analyze these whitepapers employing different word frequency count 

procedures and versions of LDA topic modelling. This allows us to gain highly topical practical 

insights into the global blockchain space and to enrich and substantiate the crypto token findings 

from the SLR. 
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2.3 Classification and Taxonomy Development 

The different crypto token types and characteristics revealed by our analysis serve as basis for the 

development of a crypto token classification and a tree-based taxonomy of crypto token systems. 

The taxonomy is based upon an empirical-to-conceptual approach where we chose a phonetic 

approach as we are not interested in the evolutionary trajectory of the characteristics in the 

taxonomy (Nickerson et al., 2013). However, our evolutionary token SLR was highly valuable in 

identifying general token characteristics (such as ownership, transferability, representation, 

surrounding system) and for guiding our general research. 

 

3 Literature Background 

3.1 Physical and Digital Tokens 

The first tokens emerged between 9,000 and 3,500 BCE as a means of representing farm products; 

thus the appearance of tokens is connected to the emergence of sedentary agriculture (Schmandt-

Besserat, 2019). These first tokens were simple geometric objects that over time developed into 

more complex forms (Schmandt-Besserat, 1986). Scholars argue that clay tokens found in old 

Mesopotamia dating back more than 3,000 years may be the origin of writing (Schmandt-Besserat, 

1996). Moreover, tokens are seen as the beginning of counting and hence of accounting and data 

processing (Schmandt-Besserat, 1983). Tokens also played a crucial role in the democratization of 

the constitution in Old Athens in the fifth century BC, where they were used in the lottery that 

distributed public offices and enabled citizens to run the city’s businesses (Crisà et al., 2019a). 

 

Over time, more types of tokens came into existence. One type mainly represents rights to receive 

or obligations to pay for something. Besides the clay tokens mentioned above (Schmandt-Besserat, 

2019), other examples include bamboo tallies, pub tokens, coat check tokens, casino chips, stock 

certificates, promissory notes, and vouchers (such as those used for schooling (Epple et al., 2017), 

food (Hidrobo et al., 2014), or housing (Miles et al., 2017)).  

 

A second type of token allows access to or membership in something. Examples include tickets, 

which permit the holder to participate in certain events; railway tokens, which allow trains to enter 

certain sections of a railway network; telephone tokens allowing a user to take part in a 

telecommunications network; token ring tokens, which serve as a channel access method in certain 

computer networks; or stamps, which give access to the postal system. Closely related are tokens 

used for identification, such as ID cards and passports, QR codes, or the citizen tokens used in the 

kleroterion in ancient Athens (e.g. Wilding (2017); Crisà (2019a); Schmandt-Besserat (2019)). 

One of the most studied types of token are those providing some sort of incentive or reward; these 

serve as reinforcement mechanisms in token economies (e.g. Bonfonte (2020), Ivy (2017), Doll 

(2013)). Such tokens may be tangible: gaming chips, coins, tickets, stickers, marbles, or stamps 

(McLaughlin & Williams, 1988). They may also be intangible, like checkmarks or points given by 

teachers or managers. The value of these tokens depends upon the availability of the rewards for 

which the holders have indicated they are willing to work (Doll et al., 2013). Other tokens used for 

incentivizing, rewarding, or honoring and showing appreciation and affection include sobriety 

tokens, knight’s tokens, coronation tokens, love tokens such as flowers (Valin, 2019), and greeting 

cards, and business cards (Shank, 2004). 
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The most widely used type of token, however, is money. Some of the earliest forms of money were 

shells and beads (e.g. Mellor (2010), Sehra (2018)). Other forms that emerged later were 

commodities with an intrinsic value like coffee, tea, salt, sugar, cigarettes, jewels, or arrowheads 

(Sehra (2018); Camp (1995)). The form of money used most today probably first emerged in China 

around the year 1,000 CE. Such fiat money or currency (paper money, coins) issued by banks only 

has value as legal tender by governmental declaration (Mellor, 2010; Sehra et al., 2018). This form 

of money evolved from cash (physical token money) into checks (physical transfers of notational 

money) to credit and debit cards (electronic transfers of notational money), and these later forms 

have built a fundamental relationship to identification, recordkeeping, and data mining (Camp 

(1995), Lauer (2020)). 

 

Over the past millennia tokens shaped the cultural, societal, and cognitive aspects of human lives 

and civilizations (Crisà et al., 2019b) and hence have played a crucial role in the development of 

human societies. And tokens—both physical and now digital—are clearly still relevant today. 

 

3.2 Crypto Tokens and Blockchain 

With the growing interest in blockchain (Zeadally and Abdo (2019); Dabbagh et al. (2019), Firdaus 

et al. (2019)), crypto tokens have become a topic of interest, as they can be used as currencies, 

validation incentives, usage incentives, funding instruments, or as tools for accelerating network 

effects, governance, asset ownership, and for profit sharing (Oliveira et al., 2018).  

 

Cryptographic tokens are thought to have a significant effect on the economy and might even give 

rise to a new “token economy” or “tokenomics.” In the token economy, a community’s revenue can 

be allocated not only to the actual content producers and service users who create value but also to 

new token-based ecosystems and business models (Lee (2019); Tönnissen et al. (2020)). Tokens 

can be network goods with the characteristics of public goods, and can drive inter-organizational 

value creation while reducing transaction costs (Sunyaev et al., 2021). Furthermore, tokens may 

accelerate the disintermediation of some markets and also provide opportunities for new 

intermediators, such as oracle and wallet providers, to enter the market (Jørgensen & Beck, 2022). 

Much research around cryptographic tokens has focused on their role in enforcing incentive 

mechanisms. Cryptographic tokens can be used to incentivize the adoption and use of something, or 

for on-boarding new users or customers (Mougayar, 2017). Moreover, they can be financial 

incentives to grow a platform but may under certain circumstances become hindrances requiring 

maintenance and further development after deployment (Drasch et al., 2020).  

 

Hence, crypto tokens have the potential to fundamentally change existing markets and economies, 

which is why a holistic analysis of crypto tokens and supporting systems is necessary. Prior 

literature has used varying terms for classes of tokens, mainly driven by the industry or application 

area within which they occur. Prior studies present taxonomies and classifications of tokens (Freni 

et al., 2020) with a focus, for example, on tokens for ICOs and crowdfunding (Fridgen et al., 2018). 

Oliveira et al. (2018) develop a taxonomy where they identify three main classes of tokens: 

cryptocurrencies/coins, tokenized securities, and utility tokens. Increasingly, there is a consensus 

around this three-part division into payment, asset, and utility tokens. These are the archetypes for 

crypto tokens that we consider in this research as well (Lo & Medda (2020), Lee (2019).  

 

4 Text Analytics 
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In our first analysis, we identify relevant token types in blockchain whitepapers. The terms “token” 

and “tokens” show up more than 20,000 times in 450 of the 506 whitepapers, indicating that tokens 

in general are a highly relevant topic in these sources. We use the R package tm (Feinerer & 

Hornik, 2020; Silge & Robinson, 2017) to pre-process the texts by converting all words to lower 

case; stripping white spaces; and removing punctuation, numbers, stop words, and words with 

fewer than three letters. Then, we specifically analyze bi- and tri-grams containing the term 

“token,” which yields terms such as “asset token” and “basic attention token.”  

 

Next, we use an LDA approach to calculate different topic models to detect categories and 

hierarchies of crypto tokens. LDA builds on latent semantic analysis (Deerwester et al., 1990) and 

probabilistic latent semantic analysis (Hofmann, 2001). Applied to corpora of documents, this 

generative probabilistic approach models each document as a finite mixture of a set of underlying 

topics. Each topic is represented as an infinite mixture over an underlying collection of topic 

probabilities which explicitly represent a document (Blei et al., 2003). We employ LDA with Gibbs 

sampling, a Markov chain Monte Carlo algorithm, and the variational expectation maximization 

(VEM) algorithm using the package topicmodels (Grün & Hornik, 2011). To find an appropriate 

number of topics to model, we employ the criteria provided by the function FindTopicsNumber in 

the package ldatuning (R Core Team, 2020). This function is based on the works of Griffiths and 

Steyvers (2004) (their metric is only defined for the Gibbs-based model), Arun et al. (2010), Cao 

Juan et al. (2009), and Deveaud et al. (2014). We calculate the metrics for between two and 40 

topics given that for a higher number of topics some of the metrics become unstable. Moreover, we 

detect similar but more repetitive topics for some higher topic numbers that we tested to ensure the 

robustness of our findings.  

We find that the different criteria we calculated do not converge on a specific topic number to be 

preferred. However, the topic models for the most preferable topic number candidates for the 

Gibbs- (i.e., 22, 31, and 37) and VEM-based (i.e., 36 and 39) LDA models (cf. Fig. 1) indicate that 

tokens are a highly relevant theme in the whitepapers. Moreover, they point to that asset tokens, 

payment tokens, and utility tokens are archetypical subtypes of crypto tokens. 

  

  
Fig. 1 Metrics for estimating the most preferable number of topics in Gibbs-based (left) and VEM-

based (right) LDA topic models 

 

For example, in the Gibbs model with 31 topics, we find that eighteen topics are highly relevant to 

the subject of tokens. Some of these topics deal with general aspects of tokens such as token sales, 

platforms, and networks. However, each of the other topics reflects one of the main token types 

identified in the SLR: utility tokens, payment tokens, and asset tokens. There are three topics which 

relate tokens to terms like “energy” and “grid”, “health” and “medical”, as well as “game”. As 
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utility tokens deal with topics such as healthcare, energy, and gaming, these topics indicate that 

utility tokens are an important topic within the whitepapers and thus the blockchain community.  

The LDA algorithm also found a relationship between terms such as “token,” “payment,” 

“cryptocurrencies,” and “financial”; accordingly, we interpret this topic as related to payment 

tokens. This collection also hints that payment tokens are connected to cryptocurrencies and are 

thus indeed an important token type. 

In two other topics, the terms “exchange,” “exchanges,” “trading,” “transaction,” and “order” as 

well as “investment,” “investor,”, and “market” are both grouped with the terms “asset” and 

“token,” suggesting that asset tokens are also a major token type within the whitepapers. The 

occurrence of financial terms such as “liquidity,” “trading,” and “investor” also indicates that asset 

tokens are strongly related to the fields of finance and investment, which suggests that investment 

and security tokens could be seen as major subtypes of asset tokens. 

 

For the VEM-algorithm-based version of the LDA topic modelling procedure with 36 topics we 

discover 25 topics containing the term “token” among the ten most relevant words. Two topics 

relate cryptocurrencies and payment tokens to words such as “exchange,” “card,” “wallet,” 

“money,” and “market”, underlining the monetary and payment features of cryptocurrencies and 

suggesting payment tokens as an overarching type.  

Asset tokens are the theme in four topics, relating the terms “token,” “asset,” “exchange,” 

“exchanges,” and “trading;” “token,” “assets,” and “exchanges;” “token,” “investor,” 

“investments,” “market,” and “crypto;” as well as “asset,” “assets,” “market,” and “token,” 

respectively. This suggests that assets and their tokenized forms (digital and crypto assets) might be 

linked to the act of investment and investment tokens. 

The theme of utility tokens is reflected in several word groupings. One of the topics suggests health 

and medicine as a relevant topic and that health-specific utility tokens seem to play a role (“health,” 

“healthcare,” “medical,” “patients,” and “token”). In another topic, the terms “energy,” “grid,” 

“power,” and “token,” are grouped. Even though the term “utility” is not found to be related to the 

term “token” in any topic, in the specific contexts of energy and health, corresponding tokens and 

concrete examples for such tokens do seem to be related. Therefore, the VEM method LDA 

approach also supports the conclusion that utility, asset, and payment tokens are major token types. 

 

Finally, we run a seeded version of LDA topic modelling using the R package seededlda (Lu et al., 

2011; R Core Team, 2021a; Watanabe & Zhou, 2020).  

Using the italicized words as inputs, we receive the following groups of words. For token, asset, we 

receive network, transactions, nodes, block, transactions, blockchain, node, consensus; for token, 

payment, we receive platform, market, blockchain, users, exchange, cryptocurrency, contract, price; 

and for token, utility, we receive data, blockchain, platform, network, users, smart, system, 

technology. These results are not of great use in identifying relationships among token types. Only 

the link between payment, token, and cryptocurrency provides support for a connection between 

cryptocurrencies and payment tokens. 

 

5 Crypto Token Classification and System Taxonomy 

5.1 Crypto Token Classification 

Figure 2 provides a structured analysis of token types based on our mixed methods research 

approach. Asset tokens are crypto tokens that are linked to physical or digital assets (financial and 

non-financial). They can represent security and investment tokens as well as digital registries. 
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Security tokens provide ownership rights to a percentage of potential profits, such as dividend or 

revenue shares (Kranz et al., 2019). Investment tokens promise investors future financial benefits 

and/or rights in relation to the project they are attached to (Ferrari, 2020). Digital registries or 

digital assets, in turn, are assets that are registered on a blockchain and thus are already confirmed, 

allowing for faster exchange and transactions (Swan, 2018). Payment tokens are crypto tokens used 

for making digital payments; the term mainly refers to cryptocurrencies, which are a specific form 

of digital currency built upon ledgers (Chuen et al., 2017). Some central bank digital currencies 

(CBDC) are built upon ledgers, even though most are account based (Bindseil, 2020). Tokens that 

provide a certain utility to users (such as access rights, membership rights, or identification and 

authentication), or that serve as rewards, fall into the category of utility tokens. A prominent 

example of utility tokens are basic attention tokens which are tokens for decentralized 

advertisement exchange (Brave Software, 2021). However, there are also many hybrid tokens that 

combine attributes of multiple archetypes. As illustrated in Fig. 2, identity tokens can be regarded 

as a combination of asset and utility tokens, as they are used to register identity-related information 

on a blockchain while simultaneously verifying information in transactions or smart contracts to 

grant access to services or rewards (Guseva, 2021). Stablecoins are a hybrid of asset and payment 

tokens as they can be either asset- or currency-based (Jørgensen & Beck, 2022). Hybrids of 

payment and utility tokens include network and platform tokens. These can serve as a means of 

payment as well as providing access tools to networks and platforms (Cong et al., 2019; Hülsemann 

& Tumasjan, 2019). 

 

 
Fig. 2 Classification of crypto tokens along the archetypes of asset, payment, and utility tokens 

 

5.2 Crypto Token System Taxonomy 
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Table 1Crypto tokens exist only in the context of a DLT system, which defines who can use them 

and what can be done with them. The crypto token system itself again is nested in a wider political, 

economic, social-cultural, technological, legal, ecological, and geographical environment (Perera, 

2017). Therefore, analyzing the potential of crypto token systems requires not only to describe and 

characterize crypto tokens but also to consider their DLT system. Both the token and its supporting 

DLT system have an architectural (i.e., technical) component as well as a governance (i.e., socio-

economic) component. The architecture dimension can be split into data, processes, and networks 

(Zachman, 1987). Data defines fundamental, technical features of the token and hence crypto token 

system. Processes refers to features describing the integration of a token into a DLT system and 

impositions of the system on the token. Lastly, network defines architectural features of the DLT 

system relevant to the crypto token system. The governance dimension can be considered in terms 

of decision rights, accountability, and incentives (Weill, 2004). Decision rights define who is 

allowed to make decisions and how decisions are made. Accountability identifies who is held 

accountable for what actions. Finally, incentives govern the mechanisms encouraging certain 

actions within a crypto token system. The use of the lenses of architecture and governance allows 

to simultaneously perceive and understand the various technical and socio-economic levels of a 

system and how they interact and has been applied on digital platforms (e.g., Tiwana, 2013; Tiwana 

et al., 2010) and blockchain systems (Paik et al., 2019) before. 

 

Taking the dynamics between crypto tokens and crypto token systems explicitly into account is a 

key contribution of this research. In total, we identify 22 distinct characteristics relevant when 

defining, describing, and explaining crypto token systems. These features build the foundation of 

our taxonomy. However, new crypto tokens with new features enter the market on a daily basis and 

thus any taxonomy would need to be adjusted as new archetypes may emerge. 

 

We will begin by looking at the taxonomy of tokens, which is divided into architecture and 

governance dimensions. When looking at the data level of token architecture, we find seven 

characteristics describing crypto tokens: archetypes, representation, fungibility, divisibility, 

spendability, expirability, and burnability. The crypto token archetype classifies tokens into asset, 

utility, and payment tokens (or hybrids of these). Representation is a property shared by all tokens, 

whether physical, digital, or crypto: they represent something. In the case of crypto tokens, what 

they represent can be either digital or non-digital. (In the latter case we call the token a digital twin 

(Tao et al., 2019).) Another feature of crypto tokens is fungibility, which describes whether a token 

is interchangeable or unique. NFTs are a special group of unique tokens that can serve as 

collectibles (Popescu, 2021). Divisibility refers to whether a token can be divided into smaller units, 

as in the case of payment tokens such as Bitcoin (Barber et al., 2012). Spendability describes 

whether a token is dispositional or can be spent (Oliveira et al., 2018). Certificate tokens can be 

categorized as non-spendable, whereas cryptocurrencies are spendable. Another differentiating 

feature is a crypto token’s expirability. For instance, some access tokens grant access only 

temporarily before expiring, while others (e.g., Bitcoins) cannot expire (Oliveira et al., 2018). 

Finally, some crypto tokens can be burnt, i.e., taken out of use within a system in a non-recoverable 

manner. A typical way of doing this is sending a token to an inaccessible address (Cong et al., 

2019). 

The token governance dimension consists of decision rights which comprises the characteristic of 

ownership. There are two models for managing token ownership: A token can be owned by an 

individual entity or in a shared manner (Müller et al., 2018). As crypto tokens form their own 

decentralized economies (i.e., token economies) in which they represent digital assets, ownership 

over tokens goes along with power (Sunyaev et al., 2021). Individuals or collectives owning tokens 
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can gain both decision power over the DLT system (e.g., in the case of governance tokens) and 

economic power (tokens such as cryptocurrencies as digital objects that can be exchanged for other 

physical or digital objects) (Lee, 2019; Sunyaev et al., 2021). 

 

Next, we consider the system layer. The system architecture dimension is divided into processes 

and networks. On the process level, there are three relevant characteristics. Quantity describes 

whether there is an up-front limit to the supply of tokens. The supply of Bitcoin or Ripple’s XRP is 

capped, whereas the supply of Ether or Monero is not (Ciaian et al., 2018). Activation describes 

whether a token is in use within a system. All burnt tokens are considered inactive. Wrapping can 

refer to the minting of a new token from an existing one, i.e., the (re-) tokenization of a token, or it 

can refer to burning. These are ways of creating and destroying tokens that enable interoperability 

between different DLT systems (Caldarelli, 2021; di Angelo & Salzer, 2020). 

On the network level, the origin characteristic describes the genesis of a token within a DLT 

system by distinguishing whether a token is native or non-native to that system. Non-native tokens 

are created on top of an existing chain and are typically part of the protocol in currencies like 

Bitcoin or Ether (Y. Chen, 2018). The chain characteristic describes how the DLT system is 

created—whether by building a new chain or forking from an existing one, using either new or 

existing code (Oliveira et al., 2018).  

The system governance dimension has three main divisions: decision rights, accountability, and 

incentives. The decision rights level has five characteristics. The system scope describes whether 

the access to validations of token transactions is permissioned or permissionless and whether the 

access to token transactions is public or private (Beck, 2018). When creating a DLT system, the 

functional role or purpose of the token matters. Like other tokens, crypto tokens can serve as means 

of value exchange, information storage or asset representation, authentication or verification, and 

access. In addition, they can be incentive mechanisms, currencies, or financial instruments (Crisà et 

al., 2019a; Freni et al., 2020). The instantiation of a token transfer within a system can be done 

either automatically via specific token contracts, or manually, without the involvement of third 

parties (T. Chen et al., 2019). The fourth characteristic, tokenization, describes how the token is 

created. One way is minting, i.e., deriving a new token from an existing one. The other possibility 

is called coinage and refers to the creation of an entirely new token. Finally, tokens provide their 

holders with certain rights. They are strongly associated with both property rights that can be 

owned and transferred with the token (Swan & De Filippi, 2017) as well as obligations which 

require that the holder of a token trusts its issuer (Freni et al., 2020). 

On the accountability level, the different system roles and their accountabilities are defined. DLT 

systems involve four basic roles. Developers include the core protocol, client, application, and 

external systems. Administrators consist of the foundation, company, consortia, and open-source 

community. Gateways are composed of gatekeepers, oracles, custodians, issuers, and exchanges. 

Finally, participants are auditors, record producers, lightweight clients, and end-users (Rauchs et 

al., 2018). 

The incentive level comprises three characteristics. Supply refers to the frequency and regularity of 

the supply of tokens. It distinguishes between rule-based enforcement such as schedule-based 

supply of tokens, and ad hoc discretionary token supply (Oliveira et al., 2018). The distribution of 

crypto tokens can be done in different ways. Payment tokens can be distributed in ICOs, initial 

exchange offerings (IEOs), or decentralized autonomous initial coin offering (DAICOs) which is an 

autonomous way to conduct an ICO. Security tokens might be distributed in the form of security 

token offerings (STOs) or digital security offerings (DSOs) (Myalo, 2019). Lastly, there is an 

incentive system in place in every DLT system. Tokens can be used to encourage the creation, 

implementation, use, or termination of a platform (Oliveira et al., 2018). 

 

6 Discussion 
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6.1 Crypto Token Systems 

A token is a physical or digital object that can be owned and transferred; it represents something of 

value but does not necessarily have any value itself. Its features, useability, and value depend upon 

the system within which it exists. In other words, its function is restricted to the specific community 

or system using or issuing it. Crypto tokens are no different, as they are hardwired to DLT systems 

and only useful within the associated DLT communities. These communities create the token, 

define its functional scope, and can exchange it for some other physical or digital asset hence 

creating economic value. However, crypto tokens are not only affected and shaped by the 

community or system but also shape the profile and nature of the underlying systems in return, in a 

dynamic and reciprocal way. They attract users to the system or push them away and determine the 

way and form interactions between community members take place. This interplay between a token 

and its supporting system defines the token system.  

 

The creation and maintenance of communities or systems is an important part of keeping tokens 

functional (Crisà et al., 2019a). However, token systems are themselves outcomes of a broader 

socio-technical discourse defining the architecture of the token system as well as its governance. 

The socio-technical transition (Geels, 2005) from physical to digital and now to cryptographic 

token systems, is in fact the product of constant interaction between tokens, their surrounding 

systems, and their environment. This transition has also spurred the formation of more radical DLT 

system innovations (Beck & Müller-Bloch, 2017), including advances in privacy-ensuring 

cryptography and the optimization of data storage (Zheng et al., 2017), digital assets in supply 

chains (e. g. Eljazzar et al., 2019), and identity management such as self-sovereign identity 

applications (e. g. Mühle et al., 2018). These innovations would not be possible without crypto 

token systems. The transition is also shaping new philosophical decentralized considerations and 

economic models for networks (Koens & Poll, 2019). 

One of the distinct properties of crypto token systems is their integrated memory. They store 

information regarding token transactions such as the sender, the receiver, the transferred token’s 

amount and price, as well as a timestamp on ledger. In general, crypto token systems are much 

more capable of working autonomously than other token systems. This is because they can enable 

forms of algorithmic governance and decision making (Dupont, 2017), via smart contracts, dApps, 

and DAOs, as well as the automatic transfer of crypto tokens from one address to another.  

 

Taking a closer look at our taxonomy in Table 1, it becomes apparent that many features of crypto 

token systems resemble and might be inspired by physical and digital token systems. On the token 

architecture level, physical or digital token equivalents can be found for most of the characteristics. 

For instance, stock certificates, a knight’s token, and a dollar coin are physical forms of asset, 

utility, and payment tokens, respectively; a digital train ticket is a digital token representing a 

physical train ticket and hence a digital twin. In the token decision rights level, all ownership 

structures listed can be applied to certain physical and digital tokens as well. The same applies to 

the system layer: In the system architecture process level, for instance, quantity restrictions (e.g., a 

limited number of digital tickets to a concert) and an activity status (e.g., currently valid currencies 

such as the Euro and invalid currencies such as the D-Mark) can be found in physical and digital 

token systems too. On the system governance decision-rights level, neither how tokens are 

instantiated (automatically or manually) nor the fact that they can provide obligations and property 

rights is specific to crypto token systems. Even though many crypto token systems’ characteristics 

are similar to digital token systems’ features, their design, implementation, and use often have 



 

12 

 

certain specificities. NFTs linked to DLT systems have given rise to specific economic and socio-

cultural phenomena, especially when it comes to certain art- and game-related NFTs such as 

CryptoPunks or CryptoKitties (Wang et al., 2021). 
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Our taxonomy also comprises several characteristics which are unique to crypto token systems and 

the blockchain economy at large—for example burnability (the process through which tokens are 

destroyed by being sent to an inaccessible address). This characteristic differs from digital and 

analog tokens: even though a burnt crypto token still exists and is still valid, and its location is 

perfectly known, it cannot be retrieved and thus loses its value. Closely related to this token 

characteristic are the system features of wrapping and tokenization. Via minting, a token can be 

transferred to another DLT system. This enables the creation of a new crypto token system based 

on the original one, making multiple crypto systems interoperable. 

Decisions regarding the origin and chain of the DLT system have a tremendous impact on crypto 

tokens. By designing a non-native token either using a new or forked chain, the system designers 

significantly increase the complexity of the token system. This is because creating a crypto token 

on an existing DLT system with its own native tokens leads to a new token system and hence a 

system of a system (Boardman & Sauser, 2006). This nesting of crypto token systems means that 

events on the underlying system also affect the new token system, as can be seen in price and sale 

co-movements such as the price shocks in Ether that are correlated with a decrease in the number of 

active Ethereum-based NFT wallets (Ante, 2021). Co-movements can be found between different 

payment tokens such as Bitcoin and Ether, which indicates that there might be dependencies 

between different crypto token systems on a more general level as well (Katsiampa, 2019). 

The scope of crypto token systems is defined very rigidly by the scope of the foundational DLT 

system. The system designers decide whether they want to grant full writing access to the DLT 

system (permissionless) or limit it (permissioned). They also decide whether everyone should be 

granted read access to and the right to create new transactions within the DLT system (public) or 

whether they restrict these rights (private). These trade-offs between security and speed, as well 

between transparency and privacy (Drescher, 2017) funnel through to the way tokens can be 

handled (e.g., who can hold and transfer tokens) in the crypto token system. 

The fact that in DLT systems all token transactions are stored in an immutable and time-stamped 

manner makes auditing much easier in crypto token systems than in others. Lastly, there are 

specific distribution mechanisms for tokens in crypto token systems such as ICO . However, ICOs 

have been found to be so risky that they endanger the whole crypto token system and need to be 

conducted carefully (Zetzsche et al., 2018). 

 

The strong interwovenness of the different architectural and governance characteristics makes 

crypto token systems highly complex socio-technical systems. They undergo constant changes and 

can run in part autonomously. Therefore, the rise of crypto token systems brings possibilities as 

well as risks, and a deep analysis of crypto token systems is needed to mindfully develop strategies 

and risk mitigation instruments. 

 

6.2 Limitations 

Our topic modelling findings are highly dependent upon the 506 whitepapers used in the analysis. 

Using other or more ICO whitepapers, might have generated additional insights. Also, although we 

considered seeded and non-seeded LDA topic models we did not employ correlational topic 

modelling (Blei & Lafferty, 2007) approaches. Such approaches could have led to further insights 

as well as generating different topic groups. Using document metadata from the whitepapers and a 

structural topic modelling approach could also have generated more insights from this data source 

(Blei & Lafferty, 2006). A general problem in LDA topic modelling is coming up with a reasonable 

number of topics up front; selecting more or fewer topics could have led to different outcomes. In 
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the seeded LDA version, our findings are strongly related to the number and content of the word 

groups that we set up. Modelling different word groups would also have impacted our ultimate 

findings.  

 

6.3 Contributions 

Our research makes several contributions relevant to both the field of IS as well as blockchain 

researchers and practitioners. By incorporating a historical perspective on physical and digital 

tokens we are able to identify universal characteristics of tokens and improve the understanding of 

cryptographic tokens. We find that tokens always exist within a foundational system of some kind, 

and that they interact symbiotically with this foundational system to build a token system. Crypto 

tokens are no exception: in their interplay with underlying DLT systems and the wider 

environment, they form socio-technical systems. These cryptographic tokens have an architectural 

as well as a governance dimension which are both human-made. This view of crypto tokens as 

socio-technical systems allows for a much deeper and interconnected analysis that hopefully will 

guide and inspire other researchers. 

Furthermore, the crypto token classification and system taxonomy that we derived through an 

extensive analysis of sources drawn from academia as well as practice are also highly relevant for 

practitioners such as system designers and regulators. The insights can be used to improve both 

standardization and regulation in the context of blockchain and DLT and to provide guidance to 

auditors. 

 

7 Conclusion 

Tokens have played an important role in human history. The most contemporary form of tokens, 

DLT-empowered cryptographic tokens, have raised much attention and awareness for their 

potential in different application areas. In our research, we find that crypto tokens can be classified 

into: asset tokens, which are linked to physical or digital assets; utility tokens that provide their 

users with a certain utility such as rewards or access rights; and payment tokens which are used for 

making digital payments. Through their reciprocal relationship with their underlying DLT systems, 

crypto tokens form socio-technical systems comprised of humanely designed governance and 

architecture dimension. Our findings are highly relevant for IS and blockchain scholars as well as 

organizational decision makers, DLT system designers, regulators, auditors, and others tasked with 

making mindful decisions regarding crypto token systems. These findings will be particularly 

helpful in the context of blockchain standardization, regulation, and design, where they will help 

demystify and illuminate some of the complex and dynamic phenomena happening in the new 

blockchain world. 

 

Funding and Competing Interests 

The authors have no relevant financial or non-financial interests to disclose. 

 

Data Availability Statement 

The datasets generated and analyzed during the current study are available from the corresponding 

author on request. 

 

References 

Adhami, S., Giudici, G., & Martinazzi, S. (2018). Why do businesses go crypto? An empirical 

analysis of initial coin offerings. Journal of Economics and Business, 100, 64–75. 

https://doi.org/10.1016/j.jeconbus.2018.04.001 



 

16 

 

All Crypto Whitepapers. (2021). The Whitepaper Database—All Crypto Whitepapers. The 

Whitepaper Database. https://www.allcryptowhitepapers.com/ 

Ante, L. (2021). The non-fungible token (NFT) market and its relationship with Bitcoin and 

Ethereum. BRL Working Paper Series, 20. https://doi.org/10.2139/ssrn.3861106 

Arun, R., Suresh, V., Veni Madhavan, C. E., & Narasimha Murthy, M. N. (2010). On Finding the 

Natural Number of Topics with Latent Dirichlet Allocation: Some Observations. In M. J. 

Zaki, J. X. Yu, B. Ravindran, & V. Pudi (Eds.), Advances in Knowledge Discovery and 

Data Mining (pp. 391–402). Springer. https://doi.org/10.1007/978-3-642-13657-3_43 

Babich, V., & Hilary, G. (2019). OM Forum—Distributed Ledgers and Operations: What 

Operations Management Researchers Should Know About Blockchain Technology. 

Manufacturing & Service Operations Management, 22(2), 223–240. 

https://doi.org/10.1287/msom.2018.0752 

Barber, S., Boyen, X., Shi, E., & Uzun, E. (2012). Bitter to Better—How to Make Bitcoin a Better 

Currency. In A. D. Keromytis (Ed.), Financial Cryptography and Data Security (pp. 399–

414). Springer. https://doi.org/10.1007/978-3-642-32946-3_29 

Beck, R. (2018). Beyond Bitcoin: The Rise of Blockchain World. Computer, 51(2), 54–58. 

https://doi.org/10.1109/MC.2018.1451660 

Beck, R., & Müller-Bloch, C. (2017). Blockchain as Radical Innovation: A Framework for 

Engaging with Distributed Ledgers as Incumbent Organization. Hawaii International 

Conference on System Sciences 2017 (HICSS-50). Hawaii International Conferenceon 

Systems Sciences 2017 (HICSS-50), Hawaii. https://aisel.aisnet.org/hicss-50/os/practice-

based_research/3 

Beck, R., Müller-Bloch, C., & King, J. (2018). Governance in the Blockchain Economy: A 

Framework and Research Agenda. Journal of the Association for Information Systems, 

19(10). https://doi.org/10.17705/1jais.00518 

Bian, S., Deng, Z., Li, F., Monroe, W., Shi, P., Sun, Z., Wu, W., Wang, S., Wang, W., Yuan, A., 

Zhang, T., & Li, J. (2018). IcoRating: A Deep-Learning System for Scam ICO 

Identification. 

Bindseil, U. (2020). Tiered CBDC and the financial system. ECB Working Paper, 2351. 

https://doi.org/10.2866/134524 

Blei, D. M., & Lafferty, J. D. (2006). Dynamic topic models. Proceedings of the 23rd International 

Conference on Machine Learning, 113–120. https://doi.org/10.1145/1143844.1143859 

Blei, D. M., & Lafferty, J. D. (2007). A correlated topic model of Science. The Annals of Applied 

Statistics, 1(1), 17–35. https://doi.org/10.1214/07-AOAS114 

Blei, D. M., Ng, A. Y., & Jordan, M. I. (2003). Latent Dirichlet Allocation. Journal of Machine 

Learning Research, 3, 993–1022. https://doi.org/10.1162/jmlr.2003.3.4-5.993 

Boardman, J., & Sauser, B. (2006). System of Systems—The meaning of of. 2006 IEEE/SMC 

International Conference on System of Systems Engineering, 6 pp.-. 

https://doi.org/10.1109/SYSOSE.2006.1652284 

Bonfonte, S. A., Bourret, J. C., & Lloveras, L. A. (2020). Comparing the reinforcing efficacy of 

tokens and primary reinforcers. Journal of Applied Behavior Analysis, 53(3), 1593–1605. 

https://doi.org/10.1002/jaba.675 

Brave Software. (2021). Basic Attention Token ( BAT ) Blockchain Based Digital Advertising Brave 

Software May. https://www.semanticscholar.org/paper/Basic-Attention-Token-(-BAT-)-

Blockchain-Based-May/4213f9ac9cfe6dbfd4b6fe58cb82d0c36da85dbf 

Caldarelli, G. (2021). Wrapping trust for interoperability. A study of wrapped tokens. 

ArXiv:2109.06847 [Cs, Econ, q-Fin]. http://arxiv.org/abs/2109.06847 

Camp, L. J., Sirbu, M., & Tygar, J. D. (1995). Token and Notational Money in Electronic 

Commerce. First {USENIX} Workshop on Electronic Commerce ( First {USENIX} 



 

17 

 

Workshop on Electronic Commerce). https://www.usenix.org/conference/first-usenix-

workshop-electronic-commerce/token-and-notational-money-electronic-commerce 

Cao, J., Xia, T., Li, J., Zhang, Y., & Tang, S. (2009). A density-based method for adaptive LDA 

model selection. Neurocomputing, 72(7), 1775–1781. 

https://doi.org/10.1016/j.neucom.2008.06.011 

Chen, T., Zhang, Y., Li, Z., Luo, X., Wang, T., Cao, R., Xiao, X., & Zhang, X. (2019). 

TokenScope: Automatically Detecting Inconsistent Behaviors of Cryptocurrency Tokens in 

Ethereum. Proceedings of the 2019 ACM SIGSAC Conference on Computer and 

Communications Security, 1503–1520. https://doi.org/10.1145/3319535.3345664 

Chen, Y. (2018). Blockchain tokens and the potential democratization of entrepreneurship and 

innovation. Business Horizons, 61(4), 567–575. 

https://doi.org/10.1016/j.bushor.2018.03.006 

Chuanjie, F., Koh, A., & Griffin, P. (2019). Automated Theme Search in ICO Whitepapers. The 

Journal of Financial Data Science, 1(4), 140–158. https://doi.org/10.3905/jfds.2019.1.011 

Chuen, D. L. K., Guo, L., & Wang, Y. (2017). Cryptocurrency: A New Investment Opportunity? 

The Journal of Alternative Investments, 20(3), 16–40. 

https://doi.org/10.3905/jai.2018.20.3.016 

Ciaian, P., Rajcaniova, M., & Kancs,  d’Artis. (2018). Virtual relationships: Short- and long-run 

evidence from BitCoin and altcoin markets. Journal of International Financial Markets, 

Institutions & Money, 52, 173–195. https://doi.org/10.1016/j.intfin.2017.11.001 

Cong, L., Li, Y., & Wang, N. (2019). Tokenomics and Platform Finance. SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.3472481 

Conley, J. (2017). Blockchain and the Economics of Crypto-tokens and Initial Coin Offerings. 

Vanderbilt University Department of Economics Working Papers, VUECON-17-00008. 

Crisà, A., Gkikaki, M., & Rowan, C. (2019a). Introduction. In A. Crisà, M. Gkikaki, & C. Rowan 

(Eds.), Tokens, culture, connections, communities (pp. 1–10). 

Crisà, A., Gkikaki, M., & Rowan, C. (Eds.). (2019b). Tokens, culture, connections, communities. 

Dabbagh, M., Sookhak, M., & Safa, N. S. (2019). The Evolution of Blockchain: A Bibliometric 

Study. IEEE Access, 7, 19212–19221. https://doi.org/10.1109/ACCESS.2019.2895646 

Deerwester, S., Dumais, S. T., Furnas, G. W., Landauer, T. K., & Harshman, R. (1990). Indexing 

by latent semantic analysis. Journal of the American Society for Information Science, 41(6), 

391–407. https://doi.org/10.1002/(SICI)1097-4571(199009)41:6<391::AID-

ASI1>3.0.CO;2-9 

Deveaud, R., SanJuan, E., & Bellot, P. (2014). Accurate and effective latent concept modeling for 

ad hoc information retrieval. Document numerique, Vol. 17(1), 61–84. 

di Angelo, M., & Salzer, G. (2020). Tokens, Types, and Standards: Identification and Utilization in 

Ethereum. 2020 IEEE International Conference on Decentralized Applications and 

Infrastructures (DAPPS), 1–10. https://doi.org/10.1109/DAPPS49028.2020.00001 

Doll, C., McLaughlin, T. F., & Barretto, A. (2013). The Token Economy: A Recent Review and 

Evaluation. International Journal of Basic and Applied Science, 2(1), 131–149. 

Drasch, B. J., Fridgen, G., Manner-Romberg, T., Nolting, F. M., & Radszuwill, S. (2020). The 

token’s secret: The two-faced financial incentive of the token economy. Electronic Markets, 

30(3), 557–567. https://doi.org/10.1007/s12525-020-00412-9 

Drescher, D. (2017). Reinventing the Blockchain. In D. Drescher (Ed.), Blockchain Basics: A Non-

Technical Introduction in 25 Steps (pp. 213–220). Apress. https://doi.org/10.1007/978-1-

4842-2604-9_23 

Dupont, Q. (2017). Experiments in Algorithmic Governance: A history and ethnography of " The 

DAO, " a failed Decentralized Autonomous Organization. In M. Campbell-Verduyn (Ed.), 

Bitcoin and Beyond: Cryptocurrencies, Blockchains and Global Governance. Routledge. 



 

18 

 

Eljazzar, M. M., Amr, M. A., Kassem, S. S., & Ezzat, M. (2019). Merging supply chain and 

blockchain technologies. ArXiv:1804.04149 [Cs]. http://arxiv.org/abs/1804.04149 

Epple, D., Romano, R. E., & Urquiola, M. (2017). School Vouchers: A Survey of the Economics 

Literature. Journal of Economic Literature, 55(2), 441–492. 

https://doi.org/10.1257/jel.20150679 

Feinerer, I., & Hornik, K. (2020). tm: Text Mining Package (R-package version 0.7-8). 

https://CRAN.R-project.org/package=tm 

Ferrari, V. (2020). The regulation of crypto-assets in the EU – investment and payment tokens 

under the radar. Maastricht Journal of European and Comparative Law, 27(3), 325–342. 

https://doi.org/10.1177/1023263X20911538 

Firdaus, A., Razak, M. F. A., Feizollah, A., Hashem, I. A. T., Hazim, M., & Anuar, N. B. (2019). 

The rise of “blockchain”: Bibliometric analysis of blockchain study. Scientometrics, 120(3), 

1289–1331. https://doi.org/10.1007/s11192-019-03170-4 

Franceschet, M., Colavizza, G., Smith, T., Finucane, B., Ostachowski, M., Scalet, S., Perkins, J., 

Morgan, J., & Hernandez, S. (2019). Crypto art: A decentralized view. 

Freni, P., Ferro, E., & Moncada, R. (2020). Tokenization and Blockchain Tokens Classification: A 

morphological framework. 2020 IEEE Symposium on Computers and Communications 

(ISCC), 1–6. https://doi.org/10.1109/ISCC50000.2020.9219709 

Fridgen, G., Regner, F., Schweizer, A., & Urbach, N. (2018). Don’t Slip on the ICO - a Taxonomy 

for a Blockchain-enabled Form of Crowdfunding. Research Papers. 

https://aisel.aisnet.org/ecis2018_rp/83 

Gandal, N., Hamrick, J. T., Moore, T., & Vasek, M. (2021). The rise and fall of cryptocurrency 

coins and tokens. Decisions in Economics and Finance, 44(2), 981–1014. 

https://doi.org/10.1007/s10203-021-00329-8 

Geels, F. W. (2005). Technological Transitions and System Innovations: A Co-evolutionary and 

Socio-technical Analysis. Edward Elgar Publishing. 

Griffiths, T., Steyvers, M., Blei, D., & Tenenbaum, J. (2004). Integrating Topics and Syntax. 17. 

Grün, B., & Hornik, K. (2011). topicmodels: An R Package for Fitting Topic Models. Journal of 

Statistical Software, 40(13). https://doi.org/10.18637/jss.v040.i13 

Guseva, Y. (2021). A Conceptual Framework for Digital-Asset Securities: Tokens and Coins as 

Debt and Equity. Maryland Law Review, 80(1), 166–213. 

Heines, R., Dick, C., Pohle, C., & Jung, R. (2021, July 2). The Tokenization of Everything: 

Towards a Framework for Understanding the Potentials of Tokenized Assets. PACIS 2021 

Proceedings. Twenty-fifth Pacific Asia Conference on Information Systems, Virtual AIS 

Conference. https://www.alexandria.unisg.ch/263432/ 

Hidrobo, M., Hoddinott, J., Peterman, A., Margolies, A., & Moreira, V. (2014). Cash, food, or 

vouchers? Evidence from a randomized experiment in northern Ecuador. Journal of 

Development Economics, 107, 144–156. https://doi.org/10.1016/j.jdeveco.2013.11.009 

Hofmann, T. (2001). Unsupervised Learning by Probabilistic Latent Semantic Analysis. Machine 

Learning, 42(1), 177–196. https://doi.org/10.1023/A:1007617005950 

Hülsemann, P., & Tumasjan, A. (2019). Walk this Way! Incentive Structures of Different Token 

Designs for Blockchain-Based Applications. ICIS 2019 Proceedings, 17. 

Ivy, J. W., Meindl, J. N., Overley, E., & Robson, K. M. (2017). Token Economy: A Systematic 

Review of Procedural Descriptions. Behavior Modification, 41(5), 708–737. 

https://doi.org/10.1177/0145445517699559 

Jørgensen, K. P., & Beck, R. (2022). Universal Wallets. Business & Information Systems 

Engineering, 64(1), 115–125. https://doi.org/10.1007/s12599-021-00736-6 

Katsiampa, P. (2019). Volatility co-movement between Bitcoin and Ether. Finance Research 

Letters, 30, 221–227. https://doi.org/10.1016/j.frl.2018.10.005 



 

19 

 

Koens, T., & Poll, E. (2019). The Drivers Behind Blockchain Adoption: The Rationality of 

Irrational Choices. In Euro-Par 2018: Parallel Processing Workshops: Euro-Par 2018 

International Workshops, Turin, Italy, August 27-28, 2018, Revised Selected Papers (pp. 

535–546). https://doi.org/10.1007/978-3-030-10549-5_42 

Kranz, J., Nagel, E., & Yoo, Y. (2019). Blockchain Token Sale. Business & Information Systems 

Engineering, 61(6), 745–753. https://doi.org/10.1007/s12599-019-00598-z 

Lauer, J. (2020). Plastic surveillance: Payment cards and the history of transactional data, 1888 to 

present. Big Data & Society, 7(1), 2053951720907632. 

https://doi.org/10.1177/2053951720907632 

Lee, J. Y. (2019). A decentralized token economy: How blockchain and cryptocurrency can 

revolutionize business. Business Horizons, 62(6), 773–784. 

https://doi.org/10.1016/j.bushor.2019.08.003 

Liu, Y., Sheng, J., & Wang, W. (2020, September 4). Do Cryptocurrencies Have Fundamental 

Values? Evidence from Machine Learning – The FinReg Blog. The FinReg Blog. 

https://sites.law.duke.edu/thefinregblog/2020/09/04/do-cryptocurrencies-have-fundamental-

values-evidence-from-machine-learning/ 

Lo, Y. C., & Medda, F. (2020). Assets on the blockchain: An empirical study of Tokenomics. 

Information Economics and Policy, 53, 100881. 

https://doi.org/10.1016/j.infoecopol.2020.100881 

Lu, B., Ott, M., Cardie, C., & Tsou, B. K. (2011). Multi-aspect Sentiment Analysis with Topic 

Models. 2011 IEEE 11th International Conference on Data Mining Workshops, 81–88. 

https://doi.org/10.1109/ICDMW.2011.125 

Mason, R. O., McKenney, J. L., & Copeland, D. G. (1997a). An Historical Method for MIS 

Research: Steps and Assumptions. MIS Quarterly, 21(3), 307–320. 

https://doi.org/10.2307/249499 

Mason, R. O., McKenney, J. L., & Copeland, D. G. (1997b). Developing an Historical Tradition in 

MIS Research. MIS Quarterly, 21(3), 257–278. https://doi.org/10.2307/249497 

Maurer, B. (2017). Money as Token and Money as Record in Distributed Accounts. In N. J. Enfield 

& P. Kockelman (Eds.), Distributed Agency (pp. 109–116). Oxford University Press. 

https://doi.org/10.1093/acprof:oso/9780190457204.003.0012 

McLaughlin, T. F., & Williams, R. L. (1988). The Token Economy. In J. C. Witt, S. N. Elliot, & F. 

M. Gresham (Eds.), Handbook of Behavior Therapy in Education (pp. 469–487). Springer 

US. https://doi.org/10.1007/978-1-4613-0905-5_18 

Mellor, M. (2010). The Future of Money: From Financial Crisis to Public Resource. Pluto Press. 

https://library.oapen.org/handle/20.500.12657/30777 

Miles, D. R. B., Samuels, B., & Pollack, C. E. (2017). Leveraging Housing Vouchers to Address 

Health Disparities. American Journal of Public Health, 107(2), 238–240. 

https://doi.org/10.2105/AJPH.2016.303565 

Mougayar, W. (2017). Tokenomics—A Business Guide to Token Usage, Utility and Value. Medium. 

https://medium.com/@wmougayar/tokenomics-a-business-guide-to-token-usage-utility-and-

value-b19242053416 

Mühle, A., Grüner, A., Gayvoronskaya, T., & Meinel, C. (2018). A survey on essential components 

of a self-sovereign identity. Computer Science Review, 30, 80–86. 

https://doi.org/10.1016/j.cosrev.2018.10.002 

Müller, L., Glarner, A., Linder, T., Meyer, S. D., Furrer, A., Geschwend, C., & Henschel, P. 

(2018). Conceptual Framework for Legal and Risk Assessment of Crypto Tokens—

Classification of decentralized blockchain-based assets (Version 2). 

Myalo, A. S. (2019). Comparative Analysis of ICO, DAOICO, IEO and STO. Case Study. Finance 

Theory and Practice, 23(6), 6–25. https://doi.org/10.26794/2587-5671-2019-23-6-6-25 



 

20 

 

Nickerson, R. C., Varshney, U., & Muntermann, J. (2013). A method for taxonomy development 

and its application in information systems. European Journal of Information Systems, 22(3), 

336–359. https://doi.org/10.1057/ejis.2012.26 

Okoli, C. (2015). A Guide to Conducting a Standalone Systematic Literature Review. 

Communications of the Association for Information Systems, 37(43). https://hal.archives-

ouvertes.fr/hal-01574600 

Oliveira, L., Zavolokina, L., Bauer, I., & Schwabe, G. (2018). To Token or not to Token: Tools for 

Understanding Blockchain Tokens. https://doi.org/10.5167/UZH-157908 

Paik, H.-Y., Xu, X., Bandara, H. M. N. D., Lee, S. U., & Lo, S. K. (2019). Analysis of Data 

Management in Blockchain-Based Systems: From Architecture to Governance. IEEE 

Access, 7, 186091–186107. https://doi.org/10.1109/ACCESS.2019.2961404 

Perera, R. (2017). The PESTLE Analysis. Nerdynaut. 

Popescu, A.-D. (2021). Non-Fungible Tokens (NFT) – Innovation beyond the craze. Proceedings 

of Engineering & Technology, 66, 6. 

R Core Team. (2020). Ldatuning.pdf. Package “Ldatuning.” https://cran.r-

project.org/web/packages/ldatuning/ldatuning.pdf 

R Core Team. (2021a). Package “seededlda.” R Foundation for Statistical Computing. 

https://cran.r-project.org/web/packages/seededlda/seededlda.pdf 

R Core Team. (2021b). R: A language and Environment for Statistical Computing. R Foundation 

for Statistical Computing. https://www.R-project.org/ 

Rauchs, M., Glidden, A., Gordon, B., Pieters, G. C., Recanatini, M., Rostand, F., Vagneur, K., & 

Zhang, B. Z. (2018). Distributed Ledger Technology Systems: A Conceptual Framework 

(SSRN Scholarly Paper ID 3230013). Social Science Research Network. 

https://doi.org/10.2139/ssrn.3230013 

Schäfer, M. (2019). The armour tokens from the Athenian Agora. In A. Crisà, M. Gkikaki, & C. 

Rowan (Eds.), Tokens, culture, connections, communities (pp. 41–62). 

Schmandt-Besserat, D. (1983). “BA” Guide to Artifacts: Tokens & Counting. The Biblical 

Archaeologist, 46(2), 117–120. https://doi.org/10.2307/3209650 

Schmandt-Besserat, D. (1986). An Ancient Token System: The Precursor to Numerals and Writing. 

Archaeology, 39(6), 32–39. 

Schmandt-Besserat, D. (1996). Introduction: Tokens A New Theory. In How Writing Came About. 

University of Texas Press. 

Schmandt-Besserat, D. (2019). The invention of tokens. In A. Crisà, M. Gkikaki, & C. Rowan 

(Eds.), Tokens, culture, connections, communities (pp. 11–18). 

Sehra, A., Cohen, R., & Arulchandran, V. (2018). On cryptocurrencies, digital assets and private 

money. Journal of Payments Strategy & Systems, 12(1), 13–32. 

Shank, B. (2004). A Token of My Affection: Greeting Cards and American Business Culture (p. 368 

Pages). Columbia University Press. 

Silge, J., & Robinson, D. (2017). Text Mining with R. O’Reilly Media, Inc. 

https://www.oreilly.com/library/view/text-mining-with/9781491981641/ 

Sunyaev, A., Kannengießer, N., Beck, R., Treiblmaier, H., Lacity, M., Kranz, J., Fridgen, G., 

Spankowski, U., & Luckow, A. (2021). Token Economy. Business & Information Systems 

Engineering. https://doi.org/10.1007/s12599-021-00684-1 

Swan, M. (2018). Blockchain Economic Theory: Digital Asset Contracting Reduces Debt and Risk. 

In Blockchain Economics: Implications of Distributed Ledgers (pp. 3–23). WORLD 

SCIENTIFIC (EUROPE). https://doi.org/10.1142/9781786346391_0001 

Swan, M., & De Filippi, P. (2017). Towards a Philosophy of Blockchain. Metaphilosophy, 48. 

https://hal.archives-ouvertes.fr/hal-01676883 



 

21 

 

Tao, F., Zhang, H., Liu, A., & Nee, A. Y. C. (2019). Digital Twin in Industry: State-of-the-Art. 

IEEE Transactions on Industrial Informatics, 15(4), 2405–2415. 

https://doi.org/10.1109/TII.2018.2873186 

Tapscott, D., & Tapscott, A. (2016). Blockchain Revolution: How the Technology Behind Bitcoin Is 

Changing Money, Business, and the World. Portfolio. 

Tiwana, A. (2013). Platform Ecosystems: Aligning Architecture, Governance, and Strategy. 

Platform Ecosystems: Aligning Architecture, Governance, and Strategy, 1–302. 

Tiwana, A., Konsynski, B., & Bush, A. (2010). Platform Evolution: Coevolution of Platform 

Architecture, Governance, and Environmental Dynamics. Information Systems Research, 

21, 675–687. https://doi.org/10.1287/isre.1100.0323 

Tönnissen, S., Beinke, J. H., & Teuteberg, F. (2020). Understanding token-based ecosystems – a 

taxonomy of blockchain-based business models of start-ups. Electronic Markets, 30(2), 

307–323. https://doi.org/10.1007/s12525-020-00396-6 

Valin, S. (2019). How royal tokens constituted an art medium that participated in the monarchical 

system between 1610 and 1661. In A. Crisà, M. Gkikaki, & C. Rowan (Eds.), Tokens, 

culture, connections, communities (pp. 177–188). 

Valkama, P., & Bailey, S. J. (2001). Vouchers As an Alternative Public Sector Funding System. 

Public Policy and Administration, 16(1), 32–58. 

https://doi.org/10.1177/095207670101600103 

vom Brocke, J., Simons, A., Riemer, K., Niehaves, B., Plattfaut, R., & Cleven, A. (2015). Standing 

on the Shoulders of Giants: Challenges and Recommendations of Literature Search in 

Information Systems Research. Communications of the Association for Information 

Systems, 37(1), 205–224. https://doi.org/10.17705/1CAIS.03709 

Wang, Q., Li, R., Wang, Q., & Chen, S. (2021). Non-Fungible Token (NFT): Overview, 

Evaluation, Opportunities and Challenges. ArXiv:2105.07447 [Cs]. 

http://arxiv.org/abs/2105.07447 

Watanabe, K., & Zhou, Y. (2020). Theory-Driven Analysis of Large Corpora: Semisupervised 

Topic Classification of the UN Speeches. Social Science Computer Review, 40(2), 346–366. 

https://doi.org/10.1177/0894439320907027 

Webster, J., & Watson, R. T. (2002). Analyzing the Past to Prepare for the Future: Writing a 

Literature Review. MIS Quarterly, 26(2), xiii–xxiii. https://doi.org/10.2307/4132319 

Weill, P. D. (2004). Don’t Just Lead, Govern: How Top-Performing Firms Govern IT. MIS 

Quarterly Executive, 3(1), 1–17. 

Whitepaper.io. (2021). Whitepaper.io—Search and find all whitepapers on whitepaper.io. 

Whitepaper.Io. https://whitepaper.io/ 

Wilding, D., Rowan, C., Maurer, B., & Schmandt-Besserat, D. (2017). Tokens, Writing and 

(Ac)counting: A Conversation with Denise Schmandt-Besserat and Bill Maurer. Exchanges: 

The Interdisciplinary Research Journal, 5(1), Article 1. 

https://doi.org/10.31273/eirj.v5i1.196 

Zachman, J. A. (1987). A framework for information systems architecture. IBM Systems Journal, 

26(3), 454–470. 

Zeadally, S., & Abdo, J. B. (2019). Blockchain: Trends and future opportunities. Internet 

Technology Letters, 2(6), e130. https://doi.org/10.1002/itl2.130 

Zetzsche, D. A., Buckley, R. P., Arner, D. W., & Föhr, L. (2018). The ICO Gold Rush: It’s a Scam, 

It’s a Bubble, It’s a Super Challenge for Regulators. Law Working Paper Series, 08, 1–39. 

https://doi.org/10.2139/ssrn.3072298 

Zheng, Z., Xie, S., Dai, H.-N., Chen, X., & Wang, H. (2017). An Overview of Blockchain 

Technology: Architecture, Consensus, and Future Trends. 

https://doi.org/10.1109/BigDataCongress.2017.85 

 



 

22 

 

Jan Schwiderowski is a PhD student at IT University of Copenhagen and member of the European 

Blockchain Center. He holds a Master’s degree in Information Systems and Bachelor’s degrees in 

Mathematics and Business Administration. He conducts mixed methods research on new forms of 

organizations and organizing, strategic management, autonomous systems, and sustainable finance. 

 

Asger Balle Pedersen is a PhD student at the European Blockchain Center at the IT University of 

Copenhagen. His research combines risk management and decision making in decentralized 

systems. He has a unique foundation as a former senior consultant from industry developing and 

implementing blockchain solutions. 

 

Roman Beck is a Full Professor at IT University of Copenhagen and Head of the European 

Blockchain Center. Based on his research output, Roman is ranked among the top 2% of all 

German professors in business administration and top 1% of all information systems researchers in 

the world. He serves as Senior Editor for JAIS and MISQE, as well as Department Editor for BISE. 


