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Abstract 

Blockchain innovations such as digital fan tokens and non-fungible tokens (NFTs) have garnered 

notable attention in the sports industry, yet the wider industry is struggling to keep up with the pace of 

digitalization. To harness the potential of blockchain technology, sports management practitioners and 

information systems (IS) researchers need to gain a much better understanding. Hence, the purpose of 

this study is to advance the theoretical understanding of blockchain in the sports sector. Thereby, we 

identify, consolidate, and classify blockchain use cases in the domain through a thorough review of the 

literature published to date. In addition, we (1) provide an overview and classification of blockchain 

use cases, (2) identify various opportunities for internal and external stakeholders to benefit from 

blockchain technology, and (3) derive a theoretical concept for blockchain technology regarding its 

properties, applications, and stakeholders. Furthermore, we (4) propose beneficial directions for future 

research in this emerging field.  

 

Keywords: Digitalization, Distributed Ledger, Literature Review, Smart Contracts, Sports Management 

1 Introduction 

In the wake of his move from FC Barcelona to Paris Saint-Germain F.C. in the summer of 2021, global 

soccer star Lionel Messi made headlines that had nothing to do with his footballing skills and everything 

with the fact that his contractually assured compensation included a cryptocurrency package in the form 

of fan tokens. More specifically, he received Paris Saint-Germain F.C. fan tokens that would allow him 

and other users to vote on minor club-related decisions, such as the wording of the message on the club 

captain’s armband. Alternatively, fans in possession of such tokens can use them to be granted exclusive 

access rights to meet athletes in person (Evans, 2021). Sports enthusiasts have been similarly captivated 

by the opportunity to collect, trade, and show off their favorite athletes as digital collectibles in the form 

of non-fungible tokens (NFTs). By September 2021, Sorare, a startup provider of NFT trading cards, 

had already added 180 major soccer clubs to its portfolio. This prompted the investment bank, SoftBank, 

to lead a funding round for Sorare raising more than $680 million with a total value of more than $4.3 

billion (Jones, 2021). Meanwhile, two other popular innovations are lending further credence to this 

digitalization trend in the sports sector; increasing numbers of athletes are now being paid in 

cryptocurrencies (Hoffmann, 2021), and NFTs are allowing fans to hold verifiable digital trading cards 

(Jaramillo, 2021). 

The first signs of this digitalization of the sports industry date back approximately 20 years, and yet its 

enormous potential is far from fully exploited. One reason for this is the frequent emergence and further 

development of new technologies (Davenport, 2014). One need only look back at the fairly recent 
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introduction of the digital goal-line technology or the video assistant referee in European football to see 

how technology can have a significant impact on the performance and audience experience of sports. 

Yet as this example also shows, the sports world is very beholden to conventions and traditions, which 

makes the introduction of new digital technologies into a sport rather slow. After all, prior to their 

adoption in European football, such digital imaging and similar technologies had already been used 

successfully in American football and tennis for many years. Such delayed adoption is especially slow 

when it comes to emerging technologies like blockchain technology. This type of distributed ledger 

technology (DLT) was first proposed in 2008 as the underlying technology of Bitcoin and provided a 

tamper-proof method of transferring value on the internet without intermediaries (Nakamoto, 2008). 

Ever since, blockchain technology has provided a secure infrastructure for the exchange of value and 

information. Newer types of blockchains, such as Ethereum, implement arbitrary programming code 

(Buterin, 2014). This code is referred to as a smart contract, its special appeal being the ability to lever 

the automation and efficiency of processes for various stakeholders (Ante, 2021; Beck et al., 2016; 

Weking et al., 2020). As the past years have shown, blockchain and smart contracts technology have 

made a multitude of innovative use cases possible, such as digital currencies, fan tokens, and NFTs. 

Despite this far-ranging success, however, blockchain technology remains largely unexploited and 

indeed unresearched in the sports industry. While research on the technology’s potential benefits to 

financial markets, the energy sector, or supply chains has seen a sharp increase in recent years (Andoni 

et al., 2019; Ante, 2020; Ante et al., 2021; Müßigmann et al., 2020), studies on the application areas and 

use cases of blockchain technology in the sports domain remain few and far between. To date, the 

academic discourse is surprisingly short on ideas of how and where to tap into the enormous potential 

of exploiting blockchain technology for the sports sector’s organizational and commercial advantage. 

As blockchain systems promise more efficient cross-organizational processes through disintermediation 

and tamper-proof data storage, key stakeholders like sports clubs, associations, investors, or sponsors 

can use the technology to their advantage by developing innovative business models (Bernstein, 2018; 

Carlsson-Wall and Newland, 2020; Naraine, 2019). Furthermore, as the limited research has indicated, 

athletes can also benefit from blockchain technology in a number of ways, be it, for instance, by 

capitalizing on performance data (Cao et al., 2021; Ma, 2021) or by increasing fan engagement 

(Bernstein, 2018; Carlsson-Wall and Newland, 2020). 

Such complex synergies between the sports industry and blockchain technology, however, require a 

broader understanding of the rapidly evolving realities of sports practitioners as well as the similarly 

dynamic research in Information Systems (IS) and sports management. Indeed, Xiao et al. (2018) have 

stressed the importance of further sports digitalization research in the IS domain, with a particular focus 

on the potential of using new digital technology beyond analytic technologies. To do so, we must first 

stake out the playing field since the current research landscape does not provide an overview of existing 

blockchain-based use cases in the sports industry nor is there a guide to the key concepts of the 

blockchain phenomenon at a theoretical level. With this in mind, we ask the following two research 

questions: 

RQ1: Which blockchain-based use cases exist in the sports sector?  

RQ2: How does existing research conceptualize blockchain technology with regard to its properties 

and applications in the sports sector? 

The purpose of this study is to refine both the theoretical and practical understanding of the blockchain 

phenomenon in the sports sector. In serving this purpose, we will identify, consolidate, and classify 

blockchain use cases in the sports sector by reviewing the relevant literature on blockchain technology 

in sports. The methodology selected for this is the commonly used systematic literature review (SLR), 

as proposed by Webster and Watson (2002) and vom Brocke et al. (2015). The analysis provides an 

overview and classification of blockchain use cases in the sports industry, focusing on key stakeholders 

in this ecosystem (Freeman, 2004; Senaux, 2008) to will give those at work in the sports industry a 

firmer grasp of the potential of using blockchain technology, be it from an organizational, business, 

innovation, sports-related, or stakeholder perspective. Furthermore, the synthesis of these relevant 

publications allows us to derive a theoretical concept of blockchain technology in the sporting context, 
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with due attention being paid to its properties, applications, and stakeholders. In developing this big 

picture, we will identify any gaps in the current research and outline areas for future blockchain-related 

research in the sports domain.  

The article is structured as follows: Section 2 provides the theoretical foundation for digitalization in 

sports and explains the various concepts of blockchain technology. In Section 3, we present our research 

method, the SLR. In Section 4, we discuss blockchain use cases in the sports sector and develop an 

artifact to refine the general understanding of blockchain-based use cases with regard to various types 

of sports and stakeholders. Finally, in Section 5, we look at the practical and theoretical contributions 

of this study.  

2 Background 

2.1 Digitalization in Sports 

In the space of the past 20 years, digitalization in sports has become a significant and multifaceted 

phenomenon (Davenport, 2014). As we have seen, it can impact sports organizations, their stakeholders, 

products, and further business ventures in immensely lucrative ways (Diel et al., 2021; Xiao et al., 2018). 

Digital technologies can provide a wealth of insights, not just regarding intangible sports products 

(Gruettner, 2019) but also with a view to the various objectives, characteristics, and considerations of 

different stakeholders (Babiak and Wolfe, 2009; Tan et al., 2017). Digital technologies can even provide 

such deep insights into the organizational complexity of the sports industry (Xiao et al., 2018).  

Early scientific work on digitalization in sports, for example, looked at how the then head coach of the 

Oakland Athletics, Billie Bean, optimized the player selection of his baseball team by using data 

analytics (Lewis, 2004). Since those early days, the range and relevance of digital technologies in sports 

have increased considerably, so much so that business intelligence and analytics have become key 

digitalization components used with remarkable success when optimizing and planning player behavior. 

For example, when Germany won the football World Cup in 2014, the national team was supported by 

the German software company SAP to optimize performance and competitor analysis (SAP, 2014). 

Further digital technologies have since been used to track the injuries of athletes and at times even 

predict their probability (Bittencourt et al., 2016; Rossi et al., 2018). The second benefit of digital 

technologies has been their improvement of the organization and management of sports clubs and the 

stakeholders involved, such as athletes, managers, investors, or fans. This can include making certain 

information available to stakeholders, enabling new forms of interaction, or making processes simpler 

or more secure, for instance, by means of digital ticketing or digital payments (Caya and Bourdon, 2016). 

In this context, social media become tools to improve the strategic orientation of sports clubs and their 

business operations (Filo et al., 2015; Wulf et al., 2017). Going even further in terms of digitalizing the 

sports industry, a third highly beneficial aspect to address here is the emergence of e-sports (Hallmann 

and Giel, 2018). 

In summary, digital technologies have been changing or indeed transforming sports on a grand scale. 

Prominent examples include chess computers, goal-line technology and video referees in multiple 

sports, such as (American) football and basketball. Now that so many new technologies have emerged 

and continue to reach ever-higher levels of maturity, it is high time, and indeed highly lucrative, that 

scientists and practitioners made a concerted effort to determine if and how such technologies could or 

should be meaningfully embedded into sports. There are, after all, plenty of suitable current examples 

to work with, such as artificial intelligence, big data, robotics, virtual reality, blockchain technology, 

wireless body area networks, smart contracts, and digital twins. 

2.2 Blockchain and Smart Contract Technology 

Blockchain was first introduced as the technological foundation of Bitcoin, designed to prevent users 

from double-spending digital tokens in a decentralized network (Nakamoto, 2008). The blockchain is a 

type of distributed ledger technology (DLT) that stores transactions in a transparent list of blocks (Beck 
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et al., 2016). The key innovation that lets it maintain the integrity of a distributed system is the 

combination of its building blocks, including a peer-to-peer (P2P) network, consensus mechanism, and 

cryptographical primitives (Beck et al., 2016). In a P2P network, users can directly communicate with 

another party, without the need for any central intermediary to forward messages or transactions. 

Blockchain technology removes the intermediary to empower the participants to digitally transfer value 

in a P2P network in which they rely on trustless protocols (Beck et al., 2016). Transactions are verified 

by other nodes in this network and included in batches, or blocks, by so-called validators, e.g., miners 

in Proof-of-Work (PoW) systems (Beck et al., 2016; Nakamoto, 2008). Miners are incentivized to pick 

transactions with high fees, put them into a block, and try to solve a cryptographic puzzle by guessing a 

predefined hash value (Beck et al., 2016; Zheng et al., 2018). Solving the puzzle does require a large 

amount of electricity in PoW-based blockchains, but the payoff is the high level of decentralization it 

provides, which considerably boosts the security of the network. Its blocks are linked together as each 

one contains the previous block’s hash value, the result of which is a tamper-resistant chain of blocks 

(Nakamoto, 2008). After all, due to the cryptographic link, any alteration of data in a block will change 

the hash value, whereupon it will be detected instantaneously and rejected by the network. Further 

safeguards are in place, including less energy intense consensus mechanism like Proof-of-Stake (PoS) 

or Proof-of-Authority (PoA) in permissioned settings (Sedlmeir et al., 2020).  

While Bitcoin can only send transactions through a distributed network, the introduction of the Ethereum 

blockchain made it possible to implement arbitrary business logic by using smart contracts (Buterin, 

2014; Szabo, 1997). Smart contracts are programming codes on the blockchain, executed once particular 

pre-determined conditions have been met. This piece of code facilitates the implementation of digital, 

cryptographic tokens, and indeed that of more complex constructs like decentralized applications 

(dApps) or autonomous organizations (DAOs) (Ante, 2021; Brennecke et al., 2022; Buterin, 2014). A 

cryptographic token is a form of value container, usually managed by a smart contract. It can represent 

any desired asset or object on the blockchain (Cong et al., 2021; Howell et al., 2020). The Ethereum 

community developed templates for standardized fungible tokens (ERC-20) and NFTs (e.g., ERC-721 

or ERC-1155). By providing a transparent record of a transaction, blockchain allows tokens to be 

transferred in a manner that is both tamper-proof and seamless. With the emergence of implementing 

(non-complex) functions on blockchains come multiple opportunities for businesses, for instance, to 

automate processes in the supply chain (Steinmetz et al., 2020), the financial service industry 

(Guggenberger et al., 2021; Schär, 2021), or the Internet of Things (Swan, 2015). 

2.3 Disintermediation and Stakeholder Management using Blockchain 
Technology 

While blockchains can be open like Bitcoin, they can also be private, which is safeguarded by 

customizing the design parameters. For example, these parameters can be used to grant or deny access 

to blockchain systems. Furthermore, even when users are granted access, they can have restricted rights 

for reading and writing, and indeed for validating transaction data (Wüst and Gervais, 2018). Ensuring 

these checks and balances, blockchain consortia have emerged, run by organizations to obtain a more 

efficient, neutral, and cross-organizational platform for the storage and exchange of data (Fridgen et al., 

2018). In this context, a blockchain facilitates collaboration that initially requires the mutual trust of its 

participating actors. The reward of such trust is that permissioned blockchain solutions enable 

distributed value generation in digital ecosystems. However, for a blockchain project to be successfully 

implemented, it has to be done with careful consideration of some as yet rather restrictive laws and 

regulations (Zavolokina et al., 2020). 

In theory, blockchain affords one the opportunity to reorganize management, governance, and value 

creation while decentralizing organizational structures, all of which can lead to stakeholder 

disintermediation and reduce transaction costs (Lumineau et al., 2020; Williamson, 1979; Zavolokina et 

al., 2020). In almost every economy, business models are based on transaction costs, and companies 

established on those models are under serious threat due to the increasingly widespread use of 

blockchain-based models, platforms, and applications. Furthermore, disintermediation can shift the 
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power from a central authority to individual actors and entities, all of whom can use blockchain as a 

neutral technological infrastructure for their data storage and value exchange (Beck et al., 2016). In this 

context, blockchain can define the functionality, data structure, and governance of individual 

applications, platforms, or ecosystems. The governance of central platforms requires the decision-

making and processing of transactions to be centralized and, therefore, under the control of selected 

entities. In contrast, blockchain-based platforms operate on a decentralized decision-making process in 

which multiple stakeholders can participate due to the decentralized character of the technology. The 

actual ownership and pricing of a platform or blockchain protocol are not in the hands of private entities. 

Instead, they shift to a token economy that is distributed globally (Cong et al., 2021; Sunyaev et al., 

2021). Furthermore, smart contracts automate processes to a high degree, enforce agreements 

automatically, and establish cooperation and coordination among actors (Lumineau et al., 2020). 

This is of particular relevance to the sports industry since cross-organizational and workflow 

management can be improved, as indeed can automation, when the wealth of data collected by sports 

organizations is all stored on a blockchain (Hong and Park, 2018; Naraine, 2019). Already, there have 

been several insightful discussions of potential blockchain applications in sports, such as cryptocurrency 

payment processing for gaming (Bastos, 2020; Carlsson-Wall and Newland, 2020; Muthe et al., 2020). 

As research has shown, blockchain can also make it possible for interested parties to ascertain the 

integrity of sports performance data as this can be made transparent (Carlsson-Wall and Newland, 2020; 

Mulyati et al., 2020). Further advantages of blockchain technology include its ability to provide, sell, 

and resell tickets, without incurring transaction costs and while maintaining complete transparency for 

clubs, the self-explanatory appeal of which would jeopardize the business model of resellers (Regner et 

al., 2019). Of further interest to sports fans is the potential to issue them with so-called fan tokens that 

grant their holders certain rights in dealing with a club and its athletes (Carlsson-Wall and Newland, 

2020). Indeed, smart contracts can even facilitate the execution of legal contracts between athletes, 

clubs, and other stakeholders (Bernstein, 2018; Marques, 2019; Von Rueden, 2020). Accordingly, the 

adoption of blockchain technology as a method of expediting decentralization, efficiency, or 

transparency can provide significant benefits to a society, group, company, or individual, and this wealth 

of opportunity is also available to the sports industry. 

3 Method 

To identify, consolidate, and classify use cases that have been enabled by blockchain technology in the 

sports industry, we first conduct a systematic literature review (SLR) to capture the most relevant 

literature in the academic fields of sports-related IS. In general, the objective of an SLR is to identify, 

evaluate, and interpret studies relevant to one or more specific research questions, summarize any 

evidence of blockchain technology, and outline research gaps as well as untapped potential in current 

research streams (Kitchenham, 2004). In this case, we do so by employing the SLR methodology, as 

proposed by Webster and Watson (2002) and vom Brocke et al. (2015). First, a structured literature 

review helps to identify all relevant studies (vom Brocke et al., 2015). Second, a careful selection process 

ensures that we apply specific inclusion and exclusion criteria to filter and refine the final set of relevant 

papers (Webster and Watson, 2002). Third, synthesizing the existing literature at a conceptual level 

allows us not only to explain the phenomenon of blockchain technology in the sports industry but also 

develop new theories in this emerging research area (vom Brocke et al., 2015; Webster and Watson, 

2002). Based on the SLR findings, we develop a conceptual framework for the application of blockchain 

technology in the sports industry, the immediate intention of which is to identify any as yet unresolved 

issues that may require further research. Since the focus of this article is on developing a concept matrix, 

we follow a concept-centric approach, as proposed by Webster and Watson (2002). The SLR selection 

process is illustrated in Figure 1. 

During the spring and summer of 2021, we searched seven scientific databases in several iterations to 

capture the most recent and relevant literature. Those databases are ACM Digital Library, AIS Electronic 

Library, EBSCOhost, IEEE Xplore Digital Library, Google Scholar, ScienceDirect, and Web of 

Science. To yield a sufficiently large sample size, we experimented with various search strings, such as 
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“blockchain*”, “distributed ledger*”, “DLT*”, “smart contract*”, and “sports*”. We noted that the 

search strings “blockchain*” AND “sport*” were the most suitable keywords (vom Brocke et al., 2015), 

having resulted in 5,794 studies. By setting appropriate inclusion and exclusion criteria, we then 

narrowed down this initial set of articles to the most relevant literature (Webster and Watson, 2002). In 

the interest of observing due diligence, we performed a backward and forward search, expecting this to 

identify further noteworthy studies (vom Brocke et al., 2015). Given the topic’s rather recent emergence, 

however, this forward and backward search did not yield any substantial results other than the literature 

already identified. To analyze this literature in sufficient detail and ascertain suitable studies to be 

submitted to the advanced review process, we screened all papers according to the keywords used in 

both title and abstract. Publications considered during this selection process were written in the English 

language (inclusion criteria, IC1), be they research articles, conference papers, or book chapters 

(inclusion criteria, IC2). We wish to note that, due to the limited scientific rigor of Google Scholar, only 

the first 100 papers could be reviewed, yet it became apparent from a subsequent screening of articles 

that appeared later in the search results that their content, by and large, was far removed from the subject 

of this study. In view of the already high saturation of relevant studies at this point, and in further view 

of the declining fit between our research topic and any additional search results, our decision to terminate 

the literature search at this point was deemed advisable. Upon applying the inclusion criteria, we 

included 26 further articles but removed 10 from the set, be it to avoid duplicates (exclusion criteria, 

EC1) or to prevent irrelevance (exclusion criteria, EC2). The latter was done when no clear focus on 

blockchain technology could be found in the identified literature. In due course, a final set of 16 articles 

was selected as the foundation for this study and the development of theory in this research domain.  

Figure 1 Structured literature review selection process 

4 Analysis and Discussion of Blockchain Technology in Sports 

4.1 Blockchain Use Cases in the Sports Sector 

Table 1 shows the 16 selected articles, assigns them identifiers for subsequent tables, and provides an 

overview of use cases of blockchain technology in the sports sector, as discussed in the following pages. 

The first thing to note is that the respective studies provide markedly different levels of analysis. For 

example, some of the studies take a broad view of the many ways in which blockchain technology, smart 

contracts, or cryptocurrency impact the sports sector, and these studies identify a range of use cases to 

examine this diverse impact. Meanwhile, other studies take a much narrower focus on individual use 

cases or stakeholders. 

In total, we identified four articles with a broad perspective on blockchain and sports. The first study 

worth discussing here is that of Bernstein (2018). It identifies five key clusters of blockchain applications 

in the sports sector, each with a clearly differentiated range of topics, including the financial industry 
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(e.g., fundraising), legal topics (e.g., player contracts), medicine and healthcare (e.g., medical plans), 

marketing (e.g., interaction with fans), and applications in the field of gambling. Taking a similar macro-

perspective, Naraine (2019) analyzes three overarching topics: blockchain-based crowdfunding, 

automating secure record storage, and tracking people, events, or target aspects. Khaund (2020), on the 

other hand, describes the significant and at times even disruptive impact that blockchain can have on the 

sports sector when transactions occur between multiple parties, or when there is privileged management 

of data. The article focuses on use cases in athlete recruiting and compensation, gambling, memorabilia, 

and broadcasting, in view of which it suggests that blockchain technology will notably impact the long-

term future of the sports sector. Finally, Carlsson-Wall and Newland (2020) examine the broadest range 

of application areas by discussing a wide variety of use cases as well as multiple current business models 

and companies. To filter this wealth of data, it is best grouped into distinct topic areas, such as the use 

of blockchain-based tokens with certain rights to be accorded in the context of managing clubs, for 

instance, loyalty programs and meetups. Other topic areas include the development of an ecosystem by 

integrating a tamper-proof blockchain-based tracking and documentation system, creating blockchain-

based fantasy sports games and sports betting platforms, blockchain-based forecasting as well as 

performance and health monitoring, NFT-based collectibles and memorabilia, and blockchain-based 

investment and crowdfunding. As we can see from these seminal studies and their thematic overlap, the 

scientific discourse has identified several topics, such as blockchain-based financing, performance 

tracking, and fan enhancement via tokens, as significant use cases. 

Furthermore, the articles address issues associated with performance tracking or the management of 

athletes via blockchain technology (e.g., Shan and Mai, 2020; Ma, 2021). More specifically, Cao et al. 

(2021) discuss a blockchain method for transferring and storing the data of athletes for the later purpose 

of performance prediction. Similarly, Hong and Park (2018) explore how blockchain technology can be 

used to manage the skills and performances of athletes in real-time. Karakaya and Akleylek (2021) focus 

on hardware systems to design an energy-efficient IoT device that uses blockchain for the health 

monitoring of athletes. Other studies point out that cryptocurrencies facilitate payments in video gaming, 

sports betting, and fantasy sports (Bastos, 2020; King-Smith et al., 2018; Marques, 2019; Muthe et al., 

2020). In the following, we refer to this subject area with the portmanteau “gam(bl)ing” since the use 

cases under consideration are subject to a convergence of gaming and gambling. Accordingly, no precise 

classification is possible for use cases such as daily fantasy sports (Fiedler et al., 2018). Before we move 

on to the relevant stakeholders and sports, it is worth taking the time to make a final observation about 

the literature published to date. If we are absolved from discussing contractual intricacies in these pages 

it is because others have already discussed in some detail the extent to which smart contracts can 

automate contracts of athletes, agents, and sponsorship deals (Bernstein, 2018; Von Rueden, 2020) and 

event ticketing via NFTs (Regner, Urbach and Schweizer, 2019). 

ID Reference Application areas and use case(s) 

[1] Bastos (2020) • Cryptocurrency for video gaming, esports, daily fantasy sports and sports betting 

• Blockchain-based crowdfunding of online platforms 

• Cryptocurrency and blockchain for community building, ownership democratization and 

incentives, such as discounts on merchandise 

• Transparent, direct, and secure interaction and processing of (sports betting) data 

[2] Regner, Urbach and 

Schweizer (2019) 
• NFTs for event ticketing  

[3] Bernstein (2018) • Smart contracts for the creation, management, tracking, and protection of player 

contracts and sponsorship deals 

• Smart contracts for athlete development (e.g., insurance or medical plans) 

• Blockchain-based athlete fundraising (e.g., income sharing vs. financing) 

• Blockchain and smart contracts for decentralized, autonomous, and transparent 

gambling applications 

• Blockchain-based fan interaction (putting sports fans in control of team decisions on and 

off the playing field) 

[4] Von Rueden (2020) • Smart contracts for player contracts, agents, sponsorship deals, and payouts of 

tournament winnings 

[5] Cao et al. (2021) • Blockchain technology for secure data storage and management 

• Blockchain-based transmission and prediction of athletic data as well as solutions for its 

use  
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Table 1  Overview of blockchain-based use cases in the sports sector 

4.2 Classification of Types of Stakeholders and Sports 

In our initial review of the various studies highlighting blockchain use cases, we observed multiple 

different stakeholders and athletic disciplines that require further investigation. This involved a high 

degree of complexity, which we resolved by classifying the individual stakeholders, sports, and studies. 

By devising a matrix, we were able to reveal the types of stakeholders and sports addressed in the current 

literature on blockchain technology. In this context, we used the identifiers of the studies presented in 

Table 1 and added them to the matrix. Using a color code allowed us to highlight the blockchain topics 

on which the scientific debate has focused so far. At the same time, it let us reveal “white spots” that 

can either indicate that a link between sports and stakeholders is irrelevant or that further research may 

be required at this intersection. 

Based on our analysis, we divided the athletic disciplines examined in the literature into clusters of 

“physical” (e.g., football) and “digital” (e.g., daily fantasy football) sports. Furthermore, we 

distinguished between different sports, abstracted them, and broke them down. For physical sports, we 

defined the units “sports in general”, “ball sports”, “martial arts” and “fitness & health”. For digital 

sports, we chose the categories “eSports” and “gam(bl)ing”. “Sports in general” refers to papers in which 

sports is discussed as a sector, industry, topic, or without an explicit use case and sports focus. Table 2 

illustrates the systematic classification of our results, based on these identified sports and stakeholders. 

The color scale from white (none) to blue (many) indicates the relative number of studies assigned to 

the respective cell of the matrix, resulting in a classification-related Blockchain-Sports Heatmap for 

ongoing research in this area. 

Based on the reviewed literature and internal discussions within the author team, we consolidated and 

abstracted stakeholders in the sports industry and differentiated between them as internal and external 

(Freeman, 2004; Senaux, 2008). In this ecosystem, the internal stakeholders include athletes, fans, and 

those in charge of managing clubs, all of whom we define as the individuals and entities directly 

[6] Naraine (2019) • Blockchain-based crowdfunding for sports clubs or projects (e.g., stadiums) 

• Cross-organizational data storage  

• Automated and secure data records for professional and amateur sports organizations 

• Tracking of check-ins, workforce movements, and sponsors at sports events 

• Recording an athlete’s performance data 

[7] Hong and Park (2018) • Real-time management of a player’s skill, performance, and the odds of which are 

secured via blockchain 

[8] King-Smith, Redmond and 

Stojanovski (2018) 
• Decentralized exchanges for sports betting 

[9] Carlsson-Wall and Newland 
(2020) 

• Club and league management (fan tokens, digital collectibles, ticketing, voting rights, 

loyalty programs, merchandising, meetup with athletes) 

• Ecosystem development (personal health and physical activity tracking of athletes, 

sport-specific ecosystems, and club tokens)  

• Fantasy sports 

• Sports betting 

• Health and personal integrity (complimenting performance, identifying undervalued 

players, injury recovery plans, individual reward systems) 

• Collectibles and memorabilia 

• Talent investment and crowdfunding 

[10] Muthe, Sharma and Sri 

(2020) 
• Decentralized computation and token management infrastructure for game networks 

[11] Mulyati et al. (2020) • Transparent and secure test and training data management 

[12] Marques (2019) • Decentralized smart contract-based gaming platforms 

[13] Karakaya and Akleylek 
(2021) 

• Sports health monitoring of athletes and spectators with the use of blockchain and IoT 

[14] Ma (2021) • Blockchain-based sports training assistance system 

[15] Shan and Mai (2020) • Indoor and outdoor fitness management using blockchain, IoT, and machine learning 

[16] Khaund (2020) • Blockchain for recruitment and assessment of athletes, and for player compensation 

• Gambling 

• Memorabilia 

• Broadcast content 
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involved in sports. Fans and club members are the metaphorical backbone that provides structural 

support as passionate relationships are built with sporting idols and clubs, but these fans and members 

are not just sentimentally invested in forming long-term bonds. They are also officially involved in parts 

of the decision-making process (Adam et al., 2020; Bauers et al., 2020; Hirschman, 1974), and they are 

paying customers and donors. This kind of sports club is a multifaceted entity responsible for strategic 

decision-making and operative management. In other sports, however, such as martial arts, athletes are 

managed by individuals, rather than teams or clubs, and some even do it themselves. In this study, we 

also include further relevant personnel in the club dimension, like doctors, recruitment agents, and public 

relations officers. Stakeholders who are also shareholders and thus part owners of sports organizations 

and external companies or banks blur the line between internal and external stakeholders. Such 

stakeholders include sponsors, donors, investors, and capital lenders, all of whom have financial or 

altruistic interests. Sponsors and investors have a particular interest in the sports industry as they finance 

club operations or support individual athletes to capitalize on the marketing effects or share in revenue 

streams (Bauers and Hovemann, 2019; Duffner, 2020; Rohde and Breuer, 2017). Agents, such as athlete 

advisors or contract lawyers, work in the interest of their clients to close contracts or sponsorship deals 

so as to earn a fee for themselves. In contrast, external stakeholders comprise platforms, regulators, and 

society. Platforms denote indirectly involved businesses and entities that align their business models 

directly with athletes, clubs, or sports-related businesses, e.g., ticket exchanges or sports betting 

providers. Regulators, associations, and judicial bodies include national or supranational public 

organizations that govern leagues and competitions, create legal frameworks, or ensure compliance with 

applicable sport-specific regulations. Meanwhile, in an even broader context, society too is a stakeholder 

in the sense that it is a participatory element of all sports. 

  Physical Digital 

  
sports in general ball sports martial arts fitness & health eSports gam(bl)ing 

In
te

rn
a

l 
 

S
ta

k
eh

o
ld

er
s 

 

athletes 
[3,4,5,7,9, 

13,14,15,16] 
[3,7,16] [11,12] [9,10,13,14,15] [1,9,10,12] [1,3,8,16] 

fans [2,3,9,13,16] [3,9]  [9,13] [1,9] [1,3,8,9,16] 

clubs 
[3,4,5,6,7,9, 
13,14,16] 

[3,7,16] [11] [4,9,10,13,14] [9,10,12] [3,8,9,16] 

sponsors & 

investors 
[2,3,4,6,7,9] [3] [11]  [9,12] [8,9] 

E
x

te
rn

a
l 

S
ta

k
eh

o
ld

er
s 

agents [3,4] [3,16]     

platforms [2,3,9]   [9] [1,9,10,12] [1,3,8,9,10,12] 

regulators [3,16] [3,16] [11]  [1] [1,3] 

society [6,9,15,16]   [9,15] [9,10] [3,8,9,10] 

Table 2  Classification-related Blockchain-Sports-Heatmap  

As our review indicates, the largest share of blockchain research conducted with regard to the sports 

industry relates to internal stakeholders (e.g., Bernstein, 2018; Cao et al., 2021; Carlsson-Wall and 

Newland, 2020; Von Rueden, 2020). Differentiated by individual sports sectors, fitness and health along 

with gam(bl)ing are the most common focus groups (e.g., Carlsson-Wall and Newland, 2020; Karakaya 

and Akleylek, 2021; Muthe et al., 2020; Von Rueden, 2020). As for the proportionate share of internal 

versus external stakeholders, most articles refer to internal stakeholders (Bernstein, 2018; Carlsson-Wall 

and Newland, 2020; Muthe et al., 2020; Von Rueden, 2020). Comparatively speaking, external 

stakeholders are underrepresented in current studies. Particularly glaring are the gaps in the research on 

sports agents and regulators. If we differentiate further between physical and digital sports, it becomes 
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apparent that a relevant number of publications focuses on the field of digital sports (Bastos, 2020; 

Carlsson-Wall and Newland, 2020; Eisenstadt et al., 2020; King-Smith et al., 2018; Muthe et al., 2020). 

This is due to the thematic prevalence of blockchain-based (or blockchain-integrated) gam(bl)ing 

platforms, on which fans avail themselves of digital services. Meanwhile, studies on regulations and the 

legal framework, despite the considerable size of this research area, are still few and far between. At 

present, there is a significantly greater research interest in the potential of blockchain technology than 

in its legal implications, yet the latter requires critical evaluation. 

4.3 Concepts of Blockchain Properties and Applications in the Sports Sector 

By distinguishing between these two types of stakeholders and focusing on the properties and 

applications of blockchain technology at a granular level, we derived concepts to refine the 

understanding of blockchain application in sports at a theoretical level. We adapted blockchain 

properties, as presented by Wüst and Gervais (2018), to specific use cases in the sports sector. In 

addition, we have exploratively derived and abstracted blockchain applications from the identified 

literature. In particular, the analysis focused on four distinct blockchain properties, namely privacy 

(PRI), security and integrity (SEC), transparency (TRA), and automation (AUT). Furthermore, our 

literature review yielded seven blockchain applications in the form of a cross-organizational 

management tool (ORG), a shared data platform (PLA), and cryptocurrency payments (PAY), but also 

blockchain-based NFTs for collectibles (NFT), utility tokens for fan engagement (UTI), smart legal 

contracts for athletes (SMA), and funding opportunities (FUN). Filtering the wealth of data through this 

conceptual lens, it is immediately apparent which blockchain properties and applications are particularly 

prevalent in the literature and which of them have been neglected. By also looking at the stakeholders 

linked to these blockchain applications, we were able to further sharpen the focus of this study and draw 

conclusions about blind spots in the literature as well as attention deficits in particular research projects. 

Table 3 shows the overlap between the respective stakeholder groups and the properties and applications 

of blockchain technology. Similar to the classification matrix, the color scale from white (none) to blue 

(many) indicates the relative number of studies assigned to the respective cell of the matrix, resulting in 

a concept-related Blockchain-Sports-Heatmap for ongoing research in this area. 

In the literature to date, there has been extensive coverage of the security and transparency aspects of 

internal stakeholders. We noted a sizeable overlap between studies mentioning security and 

transparency, which would indicate that these constitute the critical properties of blockchain 

technologies used in the sports sector. At present, however, there is relatively little research on the issue 

of automation, be it on the blockchain layer or the application layer, e.g., using smart contracts, which 

could be due to the nascent stage and vast opportunities of smart contracts. A similar lack of numbers is 

to be noted among studies that address privacy in the context of blockchain as only four significant 

studies have done so (Khaund, 2020; King-Smith et al., 2018; Ma, 2021; Shan and Mai, 2020). If we 

look at the matrix, it is indeed striking that this property has multiple white spots, which indicates that 

the research to date has not yet focused a great deal of attention on the important matter of protecting 

the personal data of all stakeholders.  

With regard to blockchain applications, the consensus among current research is that blockchain is an 

essential technology for providing a shared ledger or platform, particularly for sports clubs in which 

decision-makers require exclusive access to the training and performance-related data of athletes 

(Bernstein, 2018; Hong and Park, 2018). The literature also highlights the opportunity to use blockchain 

as a collaborative technology in order to improve workflow management across different sports-related 

organizations that use proprietary systems and data repositories (Carlsson-Wall and Newland, 2020; 

Khaund, 2020; Naraine, 2019). Here, the merits of using blockchain technology in the sports industry 

are already apparent and indeed aligned with research on the management and governance of 

organizations (Fridgen et al., 2018; Lumineau et al., 2020; Zavolokina et al., 2020). Furthermore, the 

establishment of consortia in the sports ecosystem and the development of permissioned blockchain 

systems are proving to be effective in leveraging cross-organizational collaboration for the efficient 

storage and exchange of data and value creation (Zavolokina et al., 2020). Also, worth noting in this 
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context is that several studies have proposed, albeit in passing, that micro-payments be made with 

cryptocurrencies. So far, the rich potential of this idea has rarely been the focus of the respective studies 

(Bastos, 2020; Carlsson-Wall and Newland, 2020; King-Smith et al., 2018). Instead, the authors focus 

on ascertaining that smart contracts, when used in this context, have the potential to improve process 

automation and stakeholder coordination (Lumineau et al., 2020). 
 Blockchain Properties Blockchain Applications 

Stakeholders PRI SEC TRA AUT ORG PLA PAY NFT UTI SMA FUN 

athletes [15,16] 

[3,4,5, 

7,9,10, 

11,13, 

14,15, 

16] 

[3,5,7, 

9,10, 

11,12, 

13,14, 

16] 

[3,4, 

12] 

[3,4,6, 

7,9] 

[5,6,7, 

9,11, 

13,15] 

[3,4,9, 

12,16] 
[9,10] [3,6,9] 

[3,4, 

16] 
[3,6,9] 

fans [8] 
[2,3,8, 

16] 

[2,3,9, 

16] 

[2,3,8, 

9,16] 
[3,4] [16] 

[1,3,8, 

9] 

[2,9, 

16] 
[3,6,9] [3,10] [6,9] 

clubs  

[2,3,4, 

5,7,9, 

11,13, 

14,16] 

[2,3,5, 

6,7,9, 

11,13, 

14,16] 

[2,3,4, 

6,9] 

[3,4,6, 

7,9] 

[5,6,7, 

9,11, 

13,14, 

16] 

[3,4,6, 

9,16] 
[2,9] [6,9] 

[3,4,6, 

16] 
[3,6] 

sponsors & 

investors 
 [3,4] [3,6,9] 

[3,4,6, 

9] 
[3,4,6] [6] [3,4,9] [16] [9] [3,4] [3,6,9] 

agents  [3,4] [3,4] [3,4] [3,4]  [3,4]   [3,4]  

platforms [8] 

[2,3,8, 

9,10, 

16] 

[2,3,8, 

9,10, 

12,16] 

[2,3,8, 

9,12, 

16] 

[3,6,9, 

12] 

[6,9, 

16] 

[1,3,8, 

9,12] 

[2,9, 

10,16] 
[3,6] [3,10] [6,9] 

regulators  [3,11] [3,11] [3] [3] [11] [1,3]   [3]  

society [14] 
[8,9,10, 

14,16] 

[9,10, 

14,16] 

[8,9, 

16] 
[6] [9,14] 

[1,6,8, 

9,16] 

[1,10, 

16] 
[9] [10]  

Table 3  Concept-related Blockchain-Sports-Heatmap. 

Other applications, such as NFTs (Khaund, 2020; Muthe et al., 2020; Regner et al., 2019), smart 

contracts for the application of legal matters, e.g., player contracts (Bernstein, 2018; Von Rueden, 2020), 

or utility tokens (Bernstein, 2018; Carlsson-Wall and Newland, 2020; Naraine, 2019) represent more 

niche topics. However, a typical blockchain application mentioned more frequently in the literature is 

funding. To date, the attention of researchers has been particularly captivated by the crowdfunding of 

club projects and athletes (Bernstein, 2018; Carlsson-Wall and Newland, 2020; Naraine, 2019), and 

indeed by the perennial issue of talent investment (Carlsson-Wall and Newland, 2020). From a 

stakeholder perspective, it is remarkable that the literature scarcely proposes blockchain use cases for 

agents (Bernstein, 2018; Von Rueden, 2020) and regulators (Bastos, 2020; Bernstein, 2018; Mulyati et 

al., 2020). 

We note that both open and permissioned blockchain systems are described in the literature as the 

technological basis for applications in the sports domain. These include, for instance, Ethereum (Bastos, 

2020; Bernstein, 2018; Muthe et al., 2020; Regner et al., 2019; Von Rueden, 2020), Bitcoin (Bastos, 

2020; Naraine, 2019), NEO (King-Smith et al., 2018), and Hyperledger Fabric (Hong and Park, 2018). 

Our cross-platform analysis also revealed that, in addition to blockchain types, other digital technologies 

are being discussed that facilitate certain synergies when combined with blockchain. These include the 

Internet of Things (IoT) for sensor technology in the area of blockchain-based health tracking (Marques, 

2019; Shan and Mai, 2020), cloud computing for the operation of blockchain-based platforms (Ma, 

2021; Muthe et al., 2020), virtual reality (VR) (Bastos 2020), and big data for the analysis of athlete data 

(Hong and Park 2018). For best results, then, blockchain is used as one component of a use case and 

most effective when supported or extended by other suitable applications, technologies, or people. Our 

analysis is, therefore, in accordance with Diel et al. (2021) when we conclude that blockchain as an IS 
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artifact can have a significant and lucrative impact on sports organizations, stakeholders, products, and 

actual businesses.  

4.4 Future Research Opportunities  

By virtue of our stakeholder-oriented Blockchain-Sports-Heatmaps, we are able to reveal white areas in 

the current research which are perhaps best thought of as the research community’s current blind spots. 

Although these heatmaps represent a snapshot of research in the field, they are scalable in that scholars 

from both IS and sports management are encouraged to update and expand these matrices in their future 

work. As the arguably rather low number of identified articles in the selection process indicates, this 

topic is still relatively underrepresented in the scientific discourse. By and large, the identified use cases 

have only been examined at a conceptual level since multiple obstacles have yet to be overcome before 

production-ready solutions can be provided. Since these obstacles relate to stakeholders as well as 

regulatory and privacy issues, and indeed to technical concerns, it is fair to say that there is still a notable 

lack of comprehensive studies.  

In the scientific context, then, regulators and, to a lesser extent, agents and society can be classified as 

underrepresented stakeholder categories, which is to say that there is a sizeable research gap. Only 

Carlsson-Wall and Newland (2020) touch on the potential that blockchain technology offers sports 

federations. As discussed above, however, blockchain can improve cross-organizational management 

and collaboration, which calls for more research to explore its potential for federations. We also note 

that referees and other crucial stakeholders who contribute to various sports matches are not part of the 

literature on blockchain technology. Furthermore, in this literature, the word “fan” is used as a general 

term. In the future, it ought to be used with nuanced differentiation (García and Welford, 2015; 

Giulianotti, 2002). Furthermore, there have been no notable efforts to conduct research on blockchain 

technology in specific sports domains, such as motorsports, winter sports, sports involving animals (e.g., 

horses or dogs), or precision sports (e.g., archery), even though highly relevant use cases, such as health 

monitoring and ecosystem development, are transferable to these sports. Future research would do well 

to recognize that these and many other types of sports will also have specific characteristics that may 

significantly benefit from blockchain technology.  

As discussed above, for blockchain-based use cases to focus on preserving (personal) data remains 

somewhat questionable (Bernstein, 2018; Khaund, 2020). Since blockchains replicate data across many 

nodes within a network, either in an open or a private system, issues with personal data will inevitably 

arise. This can entail violations of applicable privacy or data protection laws if, for instance, athlete 

performance, health data, or contract details, such as salary or bonus payments, are tracked and stored 

on open blockchain systems (Khaund, 2020). However, sports organizations and stakeholders can 

resolve this issue with privacy-preserving measures. To name but a few, they can use zero-knowledge 

proofs or homomorphic encryption to encrypt sensitive data and thus promote blockchain-based use 

cases in this domain (Schellinger et al., 2021).  

Another critical issue worth addressing here is that legal experts and researchers have yet to thoroughly 

examine the legalities of using smart contracts to manage and execute sponsorship deals or employment 

contracts (Bernstein, 2018; Von Rueden, 2020). Also yet to be answered are legal questions concerning 

accountability and responsibility in the management and governance of (permissioned) blockchain 

systems that are run and used by sports organizations. Failure to do so may impede the promotion and 

implementation of the identified use cases, which may, in turn, impede efforts to tap their full potential. 

Meanwhile, a security concern worthy of further research is the vulnerability that stems from the novelty 

and open-source character of this technology. Potential bugs in the underlying code or malicious attacks 

on the system can have severe consequences for all stakeholders (Regner et al., 2019). Therefore, future 

research should focus on the design of effective systems that align with current IT standards, such as 

audited smart contracts, the use of unbreakable cryptography, or the fair distribution of validator nodes, 

i.e., network consensus and governance. This is a crucial aspect of leveraging blockchain technology in 

the sports industry and increasing user acceptance and adoption. 
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While real-world examples, such as utility tokens and NFTs, have recently enjoyed a notable increase 

in popularity among the general public (Nadini et al., 2021; Wilson et al., 2021), there is still a lack of 

theoretical work on these developments. Indeed, there is an urgent need for further research into the 

extent to which these blockchain-based applications affect the relationship between the fans, athletes, 

and management elements of sports clubs. Particularly rich areas of research are the multiple 

opportunities of blockchain technology to provide fans with exclusive access to sports-related events 

and athletes of interest (Regner et al., 2019), or for fans to actively participate in the governance of 

sports clubs. A research question worth considering in this context is to what extent fan tokens can 

influence the governance of sports organizations or increase the empowerment and engagement of fans 

who use them. The emergence of digital collectibles, memorabilia, and trading cards based on NFTs is 

also interesting to observe. However, researchers will still be required to clarify the legal issues 

concerning copyrights and transfers of ownership of NFTs when those NFTs “represent” real-world 

objects. In general, these blockchain-based tokens allow the creation of new innovative business models 

and ecosystems that reshape the landscape of the traditional sports industry. Answering the intriguing 

question of how to effectively design such artifacts will require an in-depth analysis of the many 

associated risks and challenges. Already apparent, however, is that if the potential of using blockchain 

technology in the sports sector is fully recognized and understood, stakeholders of various sports stand 

to benefit from it in the long term. 

5 Conclusion 

The purpose of this study has been to systematically review the literature on blockchain technology in 

the sports sector and elaborate on it to contribute to a better understanding of the significance of this 

new technology and its relationship with sports. Having searched multiple databases to identify, extract, 

and review all relevant literature, we created a structured overview of blockchain-based use cases in the 

sports sector to help practitioners and scholars from IS and sports management to pinpoint the current 

focus areas of these research domains, be they sports in general, ball sports, fitness pursuits, or digital 

phenomena, such as e-gaming and gam(bl)ing. Furthermore, our analysis allows internal and external 

stakeholders to better understand the phenomenon of blockchain technology in the sports sector. With a 

view to its strategic and organizational merits, our study indicates that a blockchain infrastructure can 

streamline the management of data across organizations and improve the workflow of stakeholders in a 

sports ecosystem. The clear economic value is that blockchain technology allows actors in the sports 

ecosystem to develop innovative applications and financial models. As for the emotional relationships 

between fans and members, their engagement and empowerment can be leveraged by issuing fan tokens 

or NFT-based collectibles. Meanwhile, athletes stand to benefit from blockchain technology in that it 

can make them more independent if not indeed autonomous from their clubs, agents, or sponsors, for 

instance, when athletes use smart legal contracts that define and automate their contractual relations or 

compensations. Likewise, investors, sponsors, agents, and (club) management can make more informed 

decisions when relying on performance, training, and fitness data recorded on a tamper-proof ledger.  

The theoretical contribution of this study has several aspects. First, by identifying and clustering use 

cases of blockchain technology in the sports sector through a structured literature review, we were able 

to establish an overview of multiple blockchain use cases in various types of sports. Second, by 

providing a conceptual model of the relationships between blockchain-based use cases and stakeholders 

in the sports sector, we contribute to the theoretical understanding of this increasingly relevant yet 

largely unexplored phenomenon. In doing so, we also offer a contribution to the literature on the 

digitalization of sports in IS and sports management. Third, by clustering the concepts of blockchain 

technology according to their properties, applications, and stakeholders in the sports industry, we 

indicate gaps in the literature and promising avenues for future research. Fellow researchers can use our 

matrix to focus their efforts on relevant aspects of blockchain technology in the sports domain. By way 

of conclusion, then, it remains only to be said that this study provides a multi-faceted understanding of 

blockchain technology, especially for IS and sports management researchers who are encouraged to use 

it for their work on IT-related phenomena in the as yet rather unexplored sports industry.  
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