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Abstract

:

There is considerable hype about blockchain in almost every industry, including finance, with significant investments globally. We conduct a systematic review of 851 records and construct a final article sample of 183 for the sample period 2012 to 2020 to identify relevant factors for blockchain adoption in corporate governance. We conduct textual and empirical analysis to develop a decentralized autonomous governance framework and link traditional corporate governance theories to blockchain adoption. Furthermore, we explore present and future use cases and implications of blockchains in corporate governance. Using our systematic review and textual analysis, we further identify gaps and common trends between prior academic and industry literature. Moreover, for our empirical analysis, we compile a unique database of blockchain investments to forecast future investments. In addition, we explore blockchain potential in corporate governance during and post COVID-19. We find prior academic articles to mostly focus on regulation (49 studies) and Initial Coin Offerings (ICOs) (46 studies), while industry articles tend to concentrate on exchanges (10 studies) and cryptocurrencies (9 articles). A significant growth in literature is observed for 2017 and 2018. Finally, we provide behavioural, regulatory, ethical and managerial perspectives of blockchain adoption in corporate governance.
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1. Introduction


Coined as a disruptive innovation, blockchain technology (Nakamoto 2008) has potential for creating and increasing socio-economic welfare as well as increasing the financial industry’s reputation. Moreover, the use of blockchains simultaneously interacts with and challenges firms, stakeholders and financial markets. However, as identified by our study, literature solely focusing on corporate governance adoption of blockchain remains sparse. Most slightly touch on one or two applications but are primarily focused on other blockchain-related topics such as Initial Coin Offerings (ICOs) or cryptocurrencies. In addition, our study would particularly be relevant in a post-COVID-19 world, where the ability to digitally conduct business online will be paramount in the “new normal”. Thus, we systematically review prior academic and industry literature for the current use of blockchains (BC) in corporate governance (CG) and regulation and link its implications to traditional theories in corporate governance. Our study identifies how academic and industry literature evolved through time and across key areas relevant to blockchain adoption in corporate governance. We further identify similarities, trends and gaps between academic and industry literature. Furthermore, we provide a behavioural, ethical and managerial perspective on blockchain adoption in corporate governance and regulation. In addition, we compile a unique empirical database and conduct an empirical analysis of blockchain and related start-up investments globally and forecast future blockchain investments. Finally, we develop a blockchain adoption framework in corporate governance.



We pose the following research questions: 1. What are the current and future use cases of blockchain applications in corporate governance? 2. What are the trends, gaps and similarities between prior industry and academic literature? 3. What are the implications of adopting blockchain in corporate governance and links to theories in prior literature? 4. What are the advantages, challenges, misconceptions and limitations for blockchain adoption in corporate governance during COVID-19 and post COVID-19? 5. What are the links between investments in blockchain internationally and future forecasts? Although there is a growing literature on the development of blockchain technology, few studies explore blockchain applications, particularly with regard to corporate governance. Our study is most related to Yermack (2017), who focuses on the impact of blockchain adoption in corporate governance on various stakeholders such as managers, small shareholders, institutional investors and other parties. Yermack (2017) finds blockchain adoption in corporate governance would result in reduced cost, increase in liquidity, transparency and bookkeeping accuracy. Our study differs from these papers and prior literature in several aspects. 1. We develop a framework for blockchain adoption in corporate governance. 2. We compare academic and industry literature to identify common trends, over- and under-explored areas and evolution of literature through time for a large sample of articles (183). 3. We provide an empirical analysis of blockchains and related start-up investments globally. 4. We link theories in corporate governance to implications from blockchain adoption. Thus, this study contributes to the behavioural perspectives and structural changes not limited to firms due to technology shocks such as blockchain but including market participants, developers and regulators alike. From a social paradigm perspective, this study would appeal to academics, industry practitioners, governments, law- and policymakers, entrepreneurs and investors of blockchains.



Selected key findings from the systematic review of 851 records and a final article sample of 183 for the sample period 2012 to 2020 include the following. We identify nine primary themes from prior literature that has some relevance to blockchain adoption in corporate governance, discussed in detail in the results (Section 5.1). On one hand, academic articles mostly focus on the regulatory theme (49 studies) and ICO theme (46 studies). On the other hand, industry articles primarily focus on exchange-related themes (10 studies) and the cryptocurrency theme (9 articles). We observe a significant interest in both academia and industry during 2017 (48 studies) and 2018 (42 studies) in aggregate. With China’s renewed investments in the Blockchain-based Service Network (BSN) and COVID-19 lockdowns driving many firms towards digital transformation, interest in blockchains is most likely to further increase in 2020.



Selected findings from the textual analysis include the following: We identify that both industry and academic literature is largely concentrated around 1. Bitcoin, 2. markets, 3. technology and 4. fintech application themes. However, the industry and academic interests diverge in the following cases, where the industry focuses more on 1. privacy, 2. business and 3. global themes and academia concentrates on 1. governance, 2. networks and 3. ledger themes. Giving context to these themes from the content of these literatures enables us to observe that the industry focuses more on blockchain potential on a global scale, with business applications and features of blockchain such as privacy. Meanwhile, academic literature tends to have a narrower focus, with much concentration on exploring blockchain governance and architecture.



We compile a unique empirical database from industry data sources such as PwC, ICO insights, token data, CB Insights, Statista and Hutt Capital. Primary results from our empirical analysis for quarterly data from 2013 to 2019 includes the following. A growing linear trend is observed for investments and deal count beyond 2020, with investments and deal counts in 2020 and 2021 reaching 6.173 and 6.051 USD billion and 822 and 937, respectively, despite the COVID-19 crisis. We observe a negative correlation between European blockchain investments and Asia (largely driven by China). However, there is a strong correlation between global blockchain investments and Asia. These key results and additional results from our systematic review, textual analysis and empirical analysis are discussed in more detail in the results and discussion (Section 5).



This study is organised as follows. Section 2 provides a literature review. Section 3 outlines the research design. Section 4 discusses blockchain technology. Section 5 includes the results and discussion from the systematic review, textual analysis and empirical analysis, including the Decentralized Autonomous Corporate Governance (DACG) Framework. Section 6 outlines blockchain adoption in corporate governance, impact and present and future use cases. Section 7 identifies the governance and ethical aspects of blockchains with regard to corporate governance applications. Section 8 explores blockchain potential in corporate governance during COVID-19 and in the post-COVID-19 environment. Section 9 discusses the limitations of our study. Finally, Section 10 concludes the study.




2. Literature Review


This section provides a detailed description of corporate governance and blockchain-related corporate governance literature. The findings from the systematic review of literature are provided in the results and discussion (Section 5.1). In this study, a systematic, structured literature review is undertaken to identify sources of secondary data, the historical context and best practice comparator information. While we discuss prior research on corporate governance, our objective is not to provide an exhaustive review of every aspect of blockchains in finance or corporate governance. This study is focused on the adoption of blockchain technology on corporate governance and thus would only focus on corporate governance theories that can be affected by blockchain adoption.



2.1. Corporate Governance


One of the first definitions widely accepted of corporate governance is offered by the Cadbury report (1992), where corporate governance is defined as “the system by which companies are directed and controlled”. Several adaptations of this first definition have been used later by academics in corporate governance research (du Plessis et al. 2005; Monks and Minow 1995). The agency cost theories of corporate governance state that the primary goal of good governance of firms is to protect shareholders and other stakeholders from managerial discretion. The separation between ownership, control and divergent interests of different stakeholders make it necessary to adopt governance mechanisms to align stakeholders’ interests (Aguilera and Cuervo-Cazurra 2009). There are multiple corporate governance mechanisms recognized by research, both internal and external (Fama and Jensen 1983; Jensen 1993). These mechanisms attempt to reduce agency costs and guarantee an efficient decision-making process that maximizes the firm’s wealth (Ahlering and Deakin 2007). Amongst the internal mechanisms, the most relevant ones seem to be the shareholders’ ownership structure, the board of directors and the role of compensation of directors and managers.



In addition, transaction cost theory, first initiated in Coase’s (1937) paper and later theoretically described by Williamson (1996), is an interdisciplinary alliance of law, economics and organizations. This theory defines the firm as an organization consisting of people with different views and objectives. The underlying assumption of transaction theory is that firms have become so large that they in effect substitute for the market in determining the allocation of resources. In other words, the organization and structure of a firm can determine prices and production. An alternative theory in corporate governance, which is the stewardship theory, has its roots in psychology and sociology and is defined by Davis and Thompson (1994). According to this theory, stewards are company executives and managers working towards protecting and creating wealth for the shareholders. Unlike agency theory, stewardship theory stresses not the perspective of individualism, but rather the role of top management as stewards, integrating their goals as part of the organization. Another theory in corporate governance is resource dependency theory. While stakeholder theory focuses on relationships with many groups for individual benefits, resource dependency theory concentrates on the role of board directors in providing access to resources needed by the firm. Hillman et al. (2000) contend that resource dependency theory focuses on the role that directors play in providing or securing essential resources to an organization through their links with the external environment.



Finally, political theory considers the approach of developing voting support from shareholders by purchasing voting power. Hence, having political influence may direct corporate governance within the organization. Public interest is much reserved as the government participates in corporate decision-making, taking into consideration cultural challenges. The objective of this study’s literature review is not to discuss the entire literature on corporate governance but to identify certain theories that may be affected by blockchain adoption in the corporate governance sphere. In Section 6, our framework and several key Tables link these theories to blockchain adoption in corporate governance.




2.2. Blockchain and Corporate Governance


The article mostly related to our study is Yermack (2017). Yermack (2017) states that blockchain adoption in corporate governance would result in greater liquidity, lower costs, accurate record-keeping and transparent ownership. As mentioned in the introduction section, our paper significantly differs from Yermack (2017) and prior literature by developing an adoption framework, conducting a systematic review of a large sample of articles, differentiating between academic and industry literature and identifying gaps and trends, and finally linking prior traditional corporate governance theories to blockchain adoption. Catalini and Gans (2016) assert that integrations of multiple ledgers of banks via blockchain would speed up processes and reduce costs. However, Cong and He (2019) find that smart contracts can lead to increased collusive behaviour among participants. Several studies explore payment system applications for blockchains (Yamada et al. 2016) based on alternate ledger designs (Badertscher et al. 2017) and smart contracts (Atzei et al. 2017). Abadi and Brunnermeier (2018) question blockchains’ ability to remain cost-effective, decentralized and accurate all at once. Houy (2014) finds that transaction fees, which are the prices paid to trade a security, are directly linked to computing power of miners. Aoyagi and Adachi (2018) develop a theoretical framework to explain cryptocurrency prices based on blockchains under asymmetric information. Kim (2017) find Bitcoin transaction costs to be 2% lower relative to standard conversion rates on average. Easley et al. (2017) test transaction fee evolution by implementing a game-theoretic model and explain users’ and miners’ strategic behaviour. Jayasuriya and Sims (2019) explore the effects of blockchain applications in accounting and find numerous applications including triple-entry accounting, reduced earnings management, real-time auditing.



A key differentiation to be made between blockchain-based and non-blockchain-based firms is the use of cryptocurrencies or crypto tokens. These tokens may impact operational, financing and strategic aspects of firm decision making (Rohr and Wright 2017; Chen 2018; Howell et al. 2018; Liu and Wang 2019a). Entrepreneurship-based crypto tokens enable stakeholder coordination with network externalities in a single ecosystem (Li and Mann 2018; Bakos and Halaburda 2018; Sockin and Xiong 2020). Cong et al. (2020) state that blockchain features such as immutability, transparency and wealth-sharing incentivize developers, early adopters and entrepreneurs to this particular technology. Li and Mann (2018) find that as the quality of the platform improves, it attracts more users and further drives up the value of the tokens, creating positive network effects.



We identify prior literature related to ICOs. However, the objective of this study is not to review ICO literature extensively but to identify aspects relevant for corporate governance and blockchains, as detailed in the results and discussion section. ICOs are a new financing mechanism for blockchain-based ventures, especially at the early stage of development (Ante et al. 2018; Kaal and Dell’Erba 2017; Zetzsche et al. 2018; An et al. 2019; Momtaz 2019a). Chod and Lyandres (2018) state that ICOs facilitate fundraising without having to relinquish control rights by the founders. Kaal and Dell’Erba (2017) compare ICOs with initial public offerings (IPOs) and state that ICOs have significantly lower issuer fees due to the non-involvement of intermediaries such as banks. Conley (2017) and Catalini and Gans (2018) state that ICOs create more demand for tokens and increased competition among token buyers and subsequently reveal consumer value. Chemla and Tinn (2017) identify similarities of ICOs to crowdfunding, where informed investment decisions are made through the wisdom of the crowds. Adhami et al. (2018) assert that ICO whitepapers and project-related details being widely available over the Internet will reduce information asymmetry and at the same time expose entrepreneurs to a wider range of investors. Lee and Parlour (2019) argue that ICOs provide a more liquid and secondary market for tokens listed on crypto exchanges relative to venture capital and private equity investments. However, several studies such as Collomb et al. (2018), Clements (2018) and Zetzsche et al. (2018), identify regulatory arbitrage and uncertainty around regulation as ICO disadvantages. Trimborn et al. (2018) find that majority of ICOs have a fixed token supply with a single round of financing which is required to increase token price with more demand. Liu and Wang (2019b) review prior literature on ICO token construction and valuation.



Literature that analyses ICO success include (Adhami et al. 2018; Blaseg 2018; Deng et al. 2018; Feng et al. 2018; Fisch 2018; Howell et al. 2018; Rhue 2018; Zetzsche et al. 2018; Bourveau et al. 2019 and Dean et al. 2019). Several studies focus on the quality of the management team and ICO advisors as signals of project quality and success potential (Amsden and Schweizer 2018, Lyandres et al. 2019, Bourveau et al. 2019). An et al. (2019) and Howell et al. (2018) highlight the significance of the enterpreneurs’ experience, and Momtaz (2020a) and Momtaz (2019c) find CEO emotion and loyalty as being significant for ICO outcomes. Another strand of ICO literature finds significant underpricing in ICOs relative to IPOs (Adhami et al. 2018; Momtaz 2018; Bourveau et al. 2019; Ofir and Sadeh 2019). Benedetti and Kostovetsky (2018) and Momtaz (2019b) state that tokens are under-priced to attract a wider investor base and to overcome information asymmetry issues related to ICOs. Furthermore, studies such as Benedetti and Kostovetsky (2018); Momtaz (2018); Felix and von Eije (2019); Drobetz et al. (2019) and Lyandres et al. (2019) focus on ICO under-pricing determinants and identify investor sentiment and first-day returns as being significant for long term ICO return prediction.




2.3. Legal and Governance Aspects of Blockchains and Applications


Blockchain-based firms would be a novel institution type which may require new economic analysis and governance mechanisms. Thus, several studies highlight the importance of government oversight on blockchain adoption (Davidson et al. 2016; Yeoh 2017). Other studies identify problems with ICO bans and explore optimal ICO regulation (Robinson 2017; Barsan 2017; Chohan 2017; Kaal and Dell’Erba 2017; Li and Mann 2018; Zetzsche et al. 2018). According to Kaal and Vermeulen (2017), 25 countries are considering comprehensive cryptocurrency regulation. Such regulation is key to prevent money laundering and black-market operations (Brenig et al. 2015; Abramowicz 2016; Hardy and Norgaard 2016; Humphries and Smith 2018; Foley et al. 2019). Piazza (2017) discusses blockchain adoption in corporate governance purely from a regulatory perspective. The author surmises that due to uncertainty in regulation, Bitcoin and blockchain adoption in ownership reporting and accounting is not prudent. However, Piazza (2017) does support the adoption of blockchain as a corporate voting tool. Brainard (2016) discuss various cryptocurrency regulation and courses of action. Furthermore, another strand of studies highlights the importance of regulation coordinated within society (Atzori 2015; Hughes and Middlebrook 2015; Mills et al. 2016; Robinson 2017; Nabilou and Prum 2019). Harwick (2016) discusses cryptocurrency-related, economic barriers, legal, technical, intermediation, governance factors and solutions.



Evans (2014) analyses present cryptocurrency platforms and alternatives and highlight the need for adequate governance. Tasca (2015) provides a case for country-level governance with regard to cryptocurrencies and payment systems related to financial intermediaries. Bagby et al. (2018) propose expanded jurisdiction on cryptocurrency regulatory initiatives. Luther (2016) states a lack of government support and regulation as a key barrier for cryptocurrency prevalence and success. Barsan (2017) and Pilkington (2018) discuss ICOs in general and advocate for stringent regulation to avoid hacking similar to the decentralised autonomous organisation (DAO) hack. Zetzsche et al. (2018) provide legal recommendations that would mitigate participation risks in ICOs to investors. Kim et al. (2018) explore the cryptocurrency regulatory landscape and develop a framework for cryptocurrency valuation. Blockchain-based regulation also involves regulation of equity crowdfunding. Zhu and Zhou (2016) explore Chinese equity crowdfunding platforms and provide blockchains as a viable solution resulting in low-cost, efficient, secure platforms requiring regulatory oversight. The next section provides a detailed description of our research design.





3. Research Design


This section firstly explains the research design for the systematic review and textual analysis and secondly provides the research design for the empirical analysis. The systematic survey and textual analysis enable us to identify the key diverse factors to be included in our framework. Our framework provides an overall picture of the many parties involved, theories from prior literature, market forces and the role of blockchain governance factors as it relates to blockchain adoption in corporate governance. Next, we hand-collect blockchain-related investment data globally and forecast future investments, deal counts and correlations among different geographic regions.



3.1. Systematic Review


As a meta-analysis method, systematic reviews are developed to explore, collect and analyse present knowledge and gaps regarding certain concepts (Briner et al. 2009). Industry and academic articles on general blockchain applications across industries and its impact have begun to proliferate in prior literature. However, each analysis in some way possesses limited scope about applications and impact on corporate governance. This proliferation further creates risks in knowledge collection and integration of findings to academics and practitioners (Briner et al. 2009). Hence, this study collates these dispersed articles in a systematic and coherent manner to identify factors relevant for blockchain adoption in corporate governance, analyse gaps, similarities and trends between the academic and industry literature and develop an adoption framework.



Given this setting, we follow (Briner and Denyer 2012) and (Moher et al. 2009) to implement a systematic literature review. The key steps are as follows. 1. Identify the motivation behind the review and formulate research questions; 2. collate the relevant articles from prior literature, conduct quality assessments and synthesise the required data; 3. carefully analyse the final sample of articles manually and through textual analysis to identify trends, gaps and similarities between academic and industry literature and to develop the framework; and 4. finally, present the findings from our review and the developed framework for blockchain in corporate governance. We construct a final sample of 183 (28 industry and 155 academic articles) articles. These articles are finalised from a preliminary search that yielded 851 articles for the sample period from 2012 to 2020. Further details about the article inclusion and exclusion criteria, search methods and keywords are described in detail in the next sub-sections.



3.1.1. Definition of Research Questions


The first stage involves motivating the study and defining the research questions. Blockchain is an ever-evolving technology and is a key part of the digital transformation process for most businesses. Hence, understanding this technology and its impact is important. However, a key part that often gets missed by most prior literature is how blockchain relates to corporate governance, its theories and implications. Furthermore, due to the proliferation of general blockchain adoption literature, it is important to conduct a systematic review to comprehend prior literature and identify insights relevant for blockchain adoption in corporate governance. To this end, the following research questions are formulated.



1: What are the present and future use cases of blockchain applications in corporate governance?



This research question identifies present and future blockchain use cases from a wide range of applications of blockchain across many industries, from general adoption articles and finance-related articles themselves.



2: What are the trends, gaps and similarities between prior industry and academic literature?



This question is formulated to obtain an overview of over- or under-explored areas and differences of interest between the industry and academic literature with regard to blockchain and corporate governance. The findings related to this research question would aid future researchers and industry practitioners to identify gaps where more research and applications are required and would promote collaborations between industry and academia.



3. What are the implications of adopting blockchain in corporate governance and linking to theories in prior literature?



Clearly identifying the impact of blockchain adoption for corporate governance is key for successful deployment and maintenance of blockchain within the finance industry. By linking existing traditional corporate governance theories to blockchain adoption, this research question aids in better understanding impacts and unintended consequences.



4: What are the advantages, challenges, misconceptions and limitations for blockchain adoption in corporate governance during and post COVID-19?



Due to lockdowns and social distancing, most businesses have been pushed for digital transformation at a faster pace, including those in the financial sector. Blockchain being one of the key fintech technologies, this research question aims to understand the advantages, limitations and barriers of adoption of blockchain in corporate governance during and post COVID-19.



5. What are the links between investments in blockchain internationally and future forecasts?



This empirical research question collates empirical data on blockchain investments from several data sources and forecasts future investments to identify future investment trends.




3.1.2. Collating Articles


This section details the steps followed for article selection. We carried out a systematic literature search in Science Direct, Business Source Premier, Scopus and Google Scholar. The article collation process involved the following steps: 1. database identification (Science Direct, Scopus, Business Source Premier and Google scholar); 2. finalising keywords and search criteria (for the preliminary search); 3. identifying the initial set of articles and analysing manually and through textual analysis; 4. constructing the final sample of articles; and 5. classifying the identified relevant articles into major themes; Science Direct, Scopus and Google Scholar were selected as suggested by finance specialist librarians at the university as being the primary databases1 with an exhaustive list of industry and academic articles relevant to blockchain technology in finance.



The article search included several permutations of the following keywords: “finance+blockchain”, “decentralised system+finance”, “decentralised network+finance”, “decentralised ledger+finance”, “cryptocurrencies+corporate governance”, “digital currencies+corporate governance”, “bitcoin+corporate governance”, “Ethereum+finance”, ”ICO+finance,” “financial services+blockchain”, “security+blockchain”, “ethics+blockchain”, “blockchain+corporate governance”, “financial intermediaries+blockchain”, “COVID-19+blockchain”, and “regulation+blockchain” in the title, abstracts, text, and keywords fields of the search engine. Moreover, the reference list from selected articles was further analysed to identify more articles not previously captured by the search criteria (snowball effect). This preliminary search yielded 851 records in total from all the databases. These articles include peer-reviewed research articles, conference proceedings papers, consulting and professional body reports, white papers, book chapters, short notes and short surveys. Subsequently, we segregated academic and articles and constructed a final sample of 183 blockchain-related articles (28 industry and 155 academic articles), which was used in the analysis, possessing factors relevant to or that can be re-purposed for corporate governance.




3.1.3. Final Article Sample Selection


The pre-defined inclusion/exclusion criteria in Table 1 aid in constructing the final sample of articles. Several exclusion criteria are implemented prior to including the articles in the bibliographic manager. These included perusing for language, document type (notes, editorials) and further removing articles that contain no information relevant to blockchain adoption in corporate governance. In the initial stage, all articles’ keywords, abstracts and introductions were assessed. Subsequently, any article that met one of the exclusion criteria was excluded. Several articles were further excluded following a full text review and being purely related to technical aspects of blockchain technology. Additional articles related to finance, corporate governance and survey methodologies are included in the reference list of the study but not included in the review analysis as they are not related to blockchain technology.




3.1.4. Textual Analysis and Thematic Coding


All articles in the final sample are submitted to machine-learning-based textual analysis software named ‘Leximancer’. Through Leximancer, key themes and sub-themes are identified for the framework development and further differentiation between industry and academic literature. Additional factors to the framework are included by carefully reading the articles in the final sample for robustness of the results from Leximancer and to provide context to the key themes identified by the software. Thematic content analysis through Leximancer is conducted via resource maps, and detailed results are explained in Section 5.2.



Resource Maps


A resource map provides a broad view of a large amount of literature in one single graph. The size of each concept point indicates its connectedness. As the algorithm goes through the list, it will attempt to draw words as close as possible to the centre of the visualization. These key themes and sub-themes identified via the resource maps and the manual systematic review of prior literature form the foundation for our DCAG.






3.2. Empirical Data Collection and Methodology


Due to blockchain’s relative novelty, its exponential development and secrecy by adoptive firms due to future profitability prospects, empirical data with regard to blockchain applications are difficult to obtain (Dapp 2014). Given this setting, for the empirical analysis, firstly, we hand-collected and compiled a unique quarterly database from 2012 to 2020 of blockchain and related start-up investments globally through historical reports from PwC, Token Data, CB Insights, ICO Insights, Statista and Hutt Capital. The future values are forecasted using a basic average linear extrapolation on past values due to the lack of a number of observations and additional data.





4. Blockchain Technology


Blockchain is just one form of the broader area of distributed ledger technology (Brainard 2016). Given the widespread use of the term “blockchain”, we use that term instead of distributed ledger technology (DLT). There are two main types of blockchains: public and permissioned. On a public blockchain, such as Bitcoin, no permission is required to use or view the blockchain. The two highest-profile public blockchains are Bitcoin and Ethereum (Atzei et al. 2017). Bitcoin was the first blockchain (Nakamoto 2008). Most public blockchains are open-source, and no central authority or person runs a public blockchain. Rather, a network of peers agrees on the state of the blockchain. Newer platforms such as IOTA, Hashgraph, Holochain and Dfinity do not use a chain of blocks (Wright and De Filippi 2015). Verification on the Bitcoin blockchain is made via peers (miners). Bitcoin’s blockchain is a ledger that records the number of bitcoins an entity owns in a particular wallet (Abadi and Brunnermeier 2018). It also contains a full transaction history of all transactions sent and received by that particular wallet. People or entities are not defined by their names, as they would be for a bank account; rather, public keys are used (Chen 2018). Public keys are a long string of numbers and letters. The Bitcoin blockchain records the bitcoins each public key owns. A public key, in turn, is controlled by the individual who has the private key (another long string of numbers and letters). Whoever has access to the private key is able to transfer bitcoins, highlighting the importance of the security of the private key (Atzei et al. 2017). Crucially, unlike with a password for a bank account, there is no ability to recover a lost or forgotten private key.



Miners are incentivized to perform the validation and block creation work by a block reward: a reward of bitcoin for successfully adding a block to the blockchain, plus the transaction fees from the transactions the miner includes in the block (Babich and Hilary 2019). The block reward further serves to distribute newly created bitcoin. Bitcoin is currently capped at 21 million bitcoins and it is expected that in approximately 2140, the last bitcoin will be created. Once the last bitcoin is created, miners will receive only transaction fees that are attached to transactions (Beck et al. 2018). Transactions cannot be altered after the fact, although it is possible in exceptional circumstances to make retrospective changes (DuPont 2017). Bitcoin and its proof-of-work consensus system have been criticized for their electricity use, although Vranken (2017) has questioned the estimates. Several blockchains, mindful of electricity usage, use proof-of-stake or delegated proof-of-stake, which do not expend large amounts of electricity, as nodes are chosen at random to validate transactions (Vranken 2017). For example, proof of importance consensus is used in the NEM blockchain. Permissioned blockchains, which are considered next, do not normally use proof-of-work and thus have minimal electricity requirements (Vranken 2017). Permissioned blockchains, as the name suggest, can limit who has permission to validate transactions, view the blockchain and create transactions. Permissioned blockchains are generally run by consortiums. Fewer participants translate to a permissioned blockchain that is not as decentralized as a public blockchain (Beck et al. 2017). Several public blockchains, such as Ethereum and NEM, offer permissioned versions.



4.1. Smart Contracts


Smart contracts are a set of instructions residing on a blockchain, written in computer code, and are a key aspect of harnessing blockchains’ capabilities. Szabo (1994) states that a smart contract can execute the terms of a contract and is a computerized protocol. They can be used, for example, to guarantee payment by counterparties involved in a contract. Ethereum is the first blockchain to successfully employ smart contracts. The self-enforcing nature of smart contracts results in transaction costs of monitoring and enforcing adherence to rules and laws being removed (Cong and He 2019). Sisli-Ciamarra (2012) states that firm board composition may also be affected by smart contracts. Generally, firms have bankers as directors to signal financial markets’ creditworthiness, and smart contract signalling may deter this need. Mik (2017) argues that smart contracts can be implemented to solve numerous legal and enforcement issues. In our opinion, applications of smart contracts in corporate finance and governance could include option exercises and other contingent claims requiring instant collateral transfer in case of default. They can also include performance-based employee compensation packages. Moreover, smart contracts alleviate agency costs in many of these scenarios in corporate governance (Yermack 2017). Finally, a firm’s willingness to implement smart contracts can signal future ethical behaviour.




4.2. Decentralized Autonomous Organizations (DAO)


Organizations/firms are deemed to be a natural mechanism for conducting businesses, and this form of organization dates back to the mid-19th century (DuPont 2017). However, blockchains have the potential to transform the future organization to a digitized decentralized network of stakeholders (DuPont 2017 and Sims 2019). In our opinion, blockchains can facilitate a form of novel organization without senior management or an organizational hierarchy. Blockchains are an opportunity for new organization types to develop based on a distributed decentralized structure (Scott et al. 2017). Shermin (2017) argue that blockchains can overcome traditional principal–agent dilemmas through decentralized governance and highlight the importance of smart contracts to implement a trust regulatory system. A DAO is an amalgamation of blockchains, smart contracts and stakeholders all working together interactively. The basic rules of governance are programmed into the blockchain at setup (DuPont 2017). All stakeholders involved with the DAO will possess tokens that represent a share in the DAO’s performance (similar to a share of an organisation/firm). Therefore, the fundamental profit maximisation goal of the firm can be restated as the value maximisation of the tokens for a DAO (DuPont 2017). Essentially, in our opinion, a DAO is an organisation controlled by token holders that operate on a blockchain through smart contracts. Thus, DAOs will have to be governed by laws and regulations similar to all regular firms in order to interact and conduct business in the real world. Therefore, these token holders will replace board members AND top management, where decisions would be made by token holders. Moreover, the type of token possessed by each token holder may determine the type of contract for each project within the DAO, similarly to an employee in a regular organization/firm.





5. Results and Discussion


This section firstly discusses the systematic review results, then the results from the textual analysis and DACG framework and finally moves on to the empirical results. Moreover, this section answers Research Question 2: What are the trends, gaps and similarities between prior industry and academic literature? The key findings from the systematic review section involve the identification of nine key themes with regard to prior literature, the time trends and cross-sectional distributions of these literature, common trends and over- and underexplored themes between industry and academic literature.



5.1. Systematic Literature Review Results


The study analyses 183 articles, out of which 28 are from the industry for the sample period from 2012 to 2020. By reading through prior literature, we are able to broadly classify them into the following key themes: 1. exchanges and CG, 2. corporate voting and CG, 3. practice and education of BC, 4. BC and CG, 5. regulation, 6. BC technology related to CG, 7. ICOs and crowdfunding, 8. cryptocurrencies and 9. other. The “Other” theme includes articles with a prime focus in another area than the themes identified with regard to blockchain but still having some relevant factors to draw upon for blockchain adoption in corporate governance.



Academic and Industry Article Comparison


Table 2 identifies the number of articles that focus on the key themes utilized to develop the decentralized autonomous corporate governance framework (DACGF) in this study. According to Table 2, the industry focus is primarily on the two themes of stakeholders (23 studies) and blockchain impact and value creation (20) from our DACG framework. Academic studies primarily focus on market mechanisms (60 studies) and blockchain governance (57 studies). Corporate governance emerges as an underexplored area by both academic (7 studies) and industry (1 study) literature, highlighting the importance of our study and the DACG framework. Table A1 is provided as a separate Internet Appendix A for brevity and identifies the themes from the systematic review on blockchain adoption in corporate governance among academic studies and industry articles.



Figure 1 depicts the industry and academic article count across time, and Figure 2 provides the article count by key themes for industry and academic literature and the aggregate of both. In Figure 2, several articles from both industry and academic may overlap across several themes. Figure 2 further enables us to identify the trends, gaps and similarities between academic literature and industry reports.



According to Figure 1, articles skyrocketed during 2017 and 2018 for academia, with 43 and 38 and for industry, with 5 and 4 articles, respectively. However, the year with the greatest number of articles from the industry with some relevance for corporate governance was 2015 (8 studies). This count suggests that academia seems to lag behind industry by two years in terms of blockchain articles with factors relevant for corporate governance. Due to some stringent regulatory measures and bans in 2018 in China, there is a significant decline post-2018 (Allan and Hagiwara 2018), with only 20 academic studies in 2019. This trend is likely to reverse with interest picking up due to COVID-19 and renewed interest from China. Figure 2 displays the theme-specific distribution of our sample of 183 articles. These themes are identified from our systematic review as opposed to the earlier themes mentioned that are directly from our DACG framework. According to Figure 2, academic articles mostly focus on regulation (49 studies) and ICOs (46 studies). Industry articles primarily focus on exchanges (10 studies) and cryptocurrencies (9 articles). This result is understandable, as most industry applications tend to focus on digital or cryptocurrencies and their many applications in financial services. These numbers highlight the interdisciplinary potential of blockchains across industries.





5.2. Textual Analysis


The first step in manually identifying differences, gaps and trends between academic and industry literature involves carefully reviewing the text body. However, as an additional step, these three resource maps further help to differentiate between academic and industry literature. Moreover, to develop the DACG framework, we use textual analysis to obtain a broad perspective of prior literature and industry reports. Through this, we identify the key themes and which studies are clustered around them as explained in the first part of Section 5.1.



The Map


The resource maps below provide information about the main concepts across the literature analysed and finally the similarities in the contexts in which they occur. This analysis helps us to develop our DACG framework and to identify key themes. Figure 3 shows words such that the terms that occur the most frequently are positioned centrally and are of the largest size for academic and industry literature, thus, providing an overall birds-eye view of the entire sample of 183 articles. According to the large-sized and nearby linked words, we can observe that Figure 3 identifies 1. blockchain, 2. technology, 3. markets, 4. financial, 5. shareholders, 6. transactions, 7. information and 8. transparency as key themes emerging from prior literature. By coding those themes and giving them context, we can identify that they relate to focus on blockchain technology itself: blockchains in finance and financial markets, blockchains in exchanges with links to shareholders, blockchains for payment systems with links to transactions, and finally blockchain features such as transparency and information on a blockchain. Further examples and explanations of blockchain applications are explained in Section 6.



Figure 4 and Figure 5 display resource maps for academic and industry literature separately. By comparing key themes identified in Figure 4 and Figure 5 we again explore the differences, similarities and gaps between academic and industry literature. Figure 5 depicts 1. blockchain, 2. Bitcoin, 3. technology, 4. financial, 5. transactions, 6. network, 7. fintech, 8. governance, 9. markets and 10. ledger as key themes in the academic literature. Meanwhile, Figure 5 shows 1. blockchain, 2. markets, 3. technology, 4. business, 5. global, 6. privacy, 7. Bitcoin, 8. industry, 9. transactions, 10. bank, 11. currencies and 12. fintech as key themes from industry reports. By comparing these themes, we can identify that both industry and academic literature can be largely concentrated on 1. Bitcoin, 2. markets, 3. technology and 4. fintech. This shows the preferred blockchain-based areas in Bitcoin, blockchains in markets, technology of blockchains itself and use of blockchain as a financial technology. However, the industry and academic interests diverge in the following cases: industry focuses on 1. privacy, 2. business and 3. global, and academia focuses on 1. governance, 2. networks and 3. ledger. Giving context to these themes would enable us to observe that industry focuses more on blockchain potential on a global scale, with business applications and features of blockchain such as privacy. However, the academic literature is relatively narrower by exploring blockchain governance and blockchain architecture with regard to its networks and the decentralised nature of blockchains.





5.3. Decentralized Autonomous Corporate Governance (DACG) Framework


In essence, blockchain is a distributed ledger (which can be open, permissioned or private) that records transactions in a permanent verifiable manner among parties efficiently. In some platforms, these tasks can be programmed to trigger transactions automatically given certain contingencies (smart contracts). With blockchain-enabled corporate governance, need for intermediaries such as brokers, banks and lawyers would be significantly reduced. Instead, stakeholders, users, organizations and blockchains would transact and communicate with each other with as little friction as possible. Such a newly digitized world of corporate governance, which may seem decades away into the future, is the daunting potential of blockchains. Moreover, due to COVID-19, that future may come more sooner than anticipated. Figure 6 outlines our DACG framework.



Key features of the blockchain technology are already deeply embedded in our economic, legal and political systems in terms of record-keeping, transactions, contracts and stakeholders. Similar to the functions in a blockchain, organizational governance and boundaries are established as is verification of ownership, identities, recordkeeping of events and interactions among stakeholders. Hence, in our opinion, application of blockchain into corporate governance is just another form of digitizing the same factors in corporate governance. However, the possibility of digitization at every level may pose several ethical, regulatory and social issues apart from key advantages. These issues and advantages are discussed in the later sections of this study. The DACG Framework is designed to help organizations and interested parties achieve clarity, ensure value from their efforts, create a clear mission, maintain scope and focus and establish accountabilities with regard to blockchain adoption in corporate governance. This section of the paper describes the key components and core factors of the DACG Framework. In essence, this framework provides an overview of blockchains, its impact and relevant corporate governance applications and theories to enable proper adoption.



5.3.1. Why Use the DACG Framework?


Most transactions of an organization revolve around the following key drivers: profit maximization, manage complexities and costs, risk management, security and privacy. All efforts of an organisation would ultimately revolve around these three core mandates. However, maintaining focus on all factors and keeping all aspects in mind may be difficult, especially when trying to explore the feasibility and potential adoption of a new technology such as blockchains. Given this setting, our framework helps interested parties and organisations to keep the bigger picture in mind. Frameworks enable us to organize how we envision and communicate about ambiguous, new and complicated concepts. Thus, a proper framework at a higher level on the impact of blockchain adoption can provide clarity and purpose for interested stakeholders. Our framework has five main components: corporate governance theories, market mechanisms, blockchain impact, stakeholders and finally, at the centre, blockchain governance. The key themes in our framework are explained in detail below.




5.3.2. Corporate Governance Theories Relevant to Blockchain Adoption


One contribution of our study is to survey prior literature on corporate governance theories and identify theories that are related to blockchain adoption and explore their subsequent impact. Table 3 explains these theories and impact of blockchain adoption in more detail. Identification of such theories is important to fully understand the potential and implications of blockchain adoption and develop new theories related to blockchain adoption in corporate governance. To this end, we have identified these key theories in corporate governance. 1. Goals of stewards as part of the firm (Davis et al. 1997, Stewardship Theory). 2. Role of stewards providing access to resources (Hillman and Dalziel 2003, Dependency Theory). 3. Determining allocation of resources (Coase 1937, Transaction Cost Theory). 4. Relationships with many groups for individual benefit. (Stakeholder Theory). 5. Centralized decision making (Fama and Jensen 1983 Agency Costs).




5.3.3. Blockchain Impact and Value Creation


This section is an amalgamation of our identification of the bridge between prior academic research and industry reports on blockchain applications in corporate governance. This key theme was developed by identifying the characteristics, advantages and disadvantages of present and future use case applications of blockchain adoption in corporate governance through our systematic review, then linking these to value creation avenues in terms of prior academic literature and market mechanisms that are affected by blockchain adoption in corporate governance. These key factors include the following: 1. Information asymmetry—blockchain offers transparency. 2. Efficient markets—blockchain offers higher speed, efficiency, lesser agency costs and transparency. 3. Liquidity—blockchain can handle large amounts of data with ease and efficiency and more transparency. 4. Competition—blockchain allows more participation. 5. Social welfare—blockchains would result in lesser agency costs, frauds and mismanagement. 6. Agency costs—removal or reduction of agents in blockchains results in lesser agency costs. 7. Efficient asset allocation—increased speed, efficiency and transparency and more efficient markets would result in efficient resource allocation. 8. Decision-making—blockchain would result in better decision making due to lesser agency costs, more transparency and efficient markets.




5.3.4. Stakeholders


This section synthesizes the stakeholders involved in blockchain adoption in corporate governance. This identification is fundamental to the understanding and implementation of blockchain adoption with regard to corporate governance. The key factors in this section include 1. firm management. 2. shareholders. 3. creditors. 4. auditors. 5. regulators. 6. investors. 7. customers and general public.




5.3.5. Market Mechanisms


This section identifies the market mechanisms that would be affected by blockchain adoption in corporate governance. The key factors include 1. trading, 2. short selling, 3. insider trading, 4. mergers and acquisitions, 5. initial public offerings and seasonal equity offerings, 6. executive compensation, 7. financial reporting, 8. earnings management, 9. auditing, 10. Litigation, 11. Regulation, 12. financial fraud and 13. corporate voting.




5.3.6. Blockchain Governance


Finally, at the centre of the framework lies the blockchain governance section that is linked to all other sections. Without proper governance of blockchains, its adoption in any area would not be sustainable long term. Therefore, this section includes the following key blockchain governance factors: 1. blockchain protocol, 2. forks, 3. Privacy, 4. Security, 5. quality assurance, 6. Interoperability, 7. Innovation, 8. usability and efficiency and 9. cost reduction. To ensure efficient, ethical and sustainable blockchain adoption in corporate governance, it is important to understand all themes and factors identified in our DACG framework.





5.4. Empirical Analysis


This section answers Research Question 5: What are the links between investments in blockchain internationally and future forecasts? Table 4 outlines blockchain wallet users in millions with numbers increasing to 44.69 million users in the 2019 fourth quarter, showing demand interest increasing. A significant increase in users can be observed between the first and second quarter in 2019 to reflect the Bitcoin price fluctuations, trade war fears between U.S. and China and growing interest in cryptocurrencies.



From the supply side, Figure 7 depicts the number of venture rounds completed between 2017 and the end of February 2018 led or participated in by key investors in blockchain and innovative technologies. It identifies several key venture capital firms monopolising investments in blockchain technologies in financial markets. Figure 8 depicts the percentage of blockchain and related startups for several key countries between 2017 and the end of February 2018. The U.S. is leading investments in blockchain and related startups. The majority of the “other” percentage is due to China.



Figure 9 depicts blockchain technology investment by different categories. According to Figure 9, the majority of blockchain investments are applications related to Bitcoin, with the highest and third-highest investments being in bitcoin exchanges and Bitcoin-based financial services. The second highest investment is in innovations in blockchain platforms. It is concerning to observe the low investments in blockchain big data, where developments would be made in handling the large amount of data maintained on blockchains. Figure 10 depicts the number of investments in each blockchain category. This supports the picture provided in Figure 9 with numerous Bitcoin-related applications monopolizing developments with regard to blockchain technology.



The quarterly data for the sample period 2013 to 2019, for Table 5 and Figure 11 and Figure 12, are collected from CB insights, Hutt Capital, PwC, ICO Insights and Token Data. There is negative correlation between European blockchain investments and those of Asia (largely driven by China). Table 5 provides the correlation of investments in blockchains between global investments, U.S., Europe and Asia. There is negative correlation between European blockchain investments and those of Asia (largely driven by China). There is strong correlation between global blockchain investments and Asia showing a co-movement of optimistic sentiment in blockchains and the massive investments by China.



We used average linear extrapolation to forecast future investments and blockchain deal counts globally. Figure 11 and Figure 12 both exhibit a growing linear trend for investments and deal counts in 2020 and 2021, reaching 6.173 and 6.051 USD billion and 822 and 937, respectively despite the COVID-19 crisis. This is expected, as with lockdowns and social distancing measures expected to be in place for the foreseeable future, most firms are driven to digital transformations where blockchain is a key technology. In addition, with increased investment from China in the BSN and the race to implement digital currencies by central banks in several countries including the U.S., increases in blockchain investments are expected to further increase globally.





6. Blockchain Adoption in Corporate Governance


This section answers our Research Question 1: What are the current and future use cases of blockchain applications in corporate governance? We discuss applications of blockchain by financial institutions, accounting and taxation and initial coin offerings in two other studies. The work by stock exchanges around the world on blockchain is particularly significant. They signal that tokenization of shares will occur sooner rather than later. The key implementations of blockchain in clearing houses and securities exchanges are provided in Table 6.



Moving exchanges to blockchain platforms would reduce information redundancies, costs and speed of transactions, subsequently improving performance (Mathew and Irrera 2017). However, a common risk with regard to blockchains is the issues of security of private keys (Mathew and Irrera 2017). These are proofs of ownership which can be stolen. In our opinion, multi-signature transactions where signatures of all parties are required before agreement to a transaction may circumvent this issue. Table 7 provides a summary of the implications of blockchain adoption in corporate governance to various market mechanisms and market participants based on prior literature and our opinion.



6.1. Firm Share Tokenization


This article explores the effects of blockchain adoption in the corporate governance sphere such as the tokenisation of a corporation’s shares. Tokenisation involves placing shares onto a blockchain and the resulting consequences and opportunities. Blockchain could provide unprecedented transparency to market participants to identify the ownership positions and transactions of debt, equity investors and insiders (managers) (Primm 2016). This would decrease moral hazard, fraud and errors by firms, exchanges and regulators alike (Kahan and Rock 2008). The tokenisation of shares allows for increased efficiency, specifically in terms of accuracy and timeliness of shareholder voting, payment of dividends and a myriad of other uses including limiting empty voting (Accenture 2017). Lee (2016) states that blockchain technology has advantages such as cost execution speed and settlement time reduction.



The ability to observe trading transactions historically, as well as in real-time, reduces information asymmetry and would significantly change incentives and profit opportunities for institutional investors, insiders and other traders in general (Primm 2016). In our opinion, securities may be designed to better utilize the ability of smart contracts to be executed autonomously. There are, however, legal issues with the tokenisation of a corporations’ shares, which are not discussed in this study. Schroeder (2015) explores the legal implications of virtual assets existing on blockchains, classifying them as uncertificated securities under Article 8 of the Uniform Commercial Code. Other implications of blockchain adoption would be spillovers to mergers and acquisitions. Even market mechanisms such as mergers where building hostile positions for takeovers may be hindered, and blockchains may become a part of takeover defence mechanisms (Schroeder 2015), whilst shareholders might become more passive, similar to what is discussed in Grossman and Hart’s (1980) free-rider problem. In our opinion, it is more likely that increased transparency offered by blockchains may change and even expand the role of shareholders in corporate governance.



Malinova and Park (2017) state that identifying buyers and sellers would benefit markets in general and increase market welfare. Thus, based on this argument, digital identity would be preferred over attempts to hiding identity. In the U.S., stock trades generally take approximately three business days to settle (Malinova and Park 2017). Many parties are involved in these transactions, which occur under the Depository Trust Clearing Houses’ supervision. Blockchains could reduce settlement times to minutes if not seconds or slightly longer if public blockchains are used, and without the need for intermediaries (Primm 2016), thus reducing costs and commissions involved. In our opinion, significantly improved liquidity would facilitate high-frequency trading and demand for investments in stocks and create new investing strategies, objectives and dynamics.



Insiders’/managers’ buy order trades result in significant and stronger market reactions as opposed to sell orders (Brochet 2010). It is our view that blockchains would enable easier differentiation of informed trading, subsequently increasing the information content and absorption into asset prices. This would be a departure from current market dynamics, where speed of bad news and good news absorption to prices is slow (Hong et al. 2000). Market makers would be able to observe all shares traded by investors. This would increase the quality of information content generated (Accenture 2017), thus leading to more efficient prices and reduced risk premiums (Edmans et al. 2016). We perceive that this would spill over to efficient resource allocation in the real economy and also better decision-making internally at firms.




6.2. Corporate Elections


Corporate elections are one of the many ways blockchains can be used in corporate governance. Current corporate elections are often conducted through proxy voting systems. Kahan and Rock (2008) find that present proxy voting systems are flawed as there are erroneous voter lists, incorrect vote tabulations and incomplete ballot distributions. Listokin (2008) identifies close elections as ending up in favor of management choices. Blockchain can be used to implement accurate proxy voting by allocating eligible voters a token or vote coin as a number that represents their voting power (Boucher 2016). Voters and the firm may observe that votes had been cast validly. However, if desired, they would not observe how particular individuals voted. In our opinion, this would greatly increase the speed of voting and accuracy and would reduce cost and interference by management. Moreover, we believe that increased transparency, speed and reduced costs would result in more shareholder and other interested stakeholder participation. Thus, stakeholders may get involved directly in corporate governance and petition for votes on important firm decisions.




6.3. Empty Voting


Empty voting involves using borrowed shares or derivative combinations to acquire voting rights on a temporary basis. This mechanism would shield the voter from being exposed to cashflow rights, monitoring or enforcement of those securities (Hu and Black 2006; Christoffersen et al. 2007). Shareholders engage in empty voting to gain immediate profits or for long-term ownership motivations. Using blockchain for corporate elections and shares would prove empty voting more difficult or even prevent it entirely (Boucher 2016). Smart contracts can be used to enforce a stand-down period following the transfer of a share, during which time the share is stripped of its voting rights. Table 3 mentioned earlier provides a summary of the implications of blockchain adoption in corporate governance. This table further links blockchain adoption to traditional corporate governance theories in academic literature.




6.4. Reg Tech and Corporate Governance


RegTech refers to digitized regulation compliance and has been prevalent since the 1990s. Growing investments in blockchain and wide adoption especially in the financial services industry have picked the interest of regulators on evaluating blockchain’s potential in this sphere. Moreover, the global RegTech Market revenue is expected to reach $7.2 billion by 2023 (Infoholic Research 2018). However, the majority of existing regulation on blockchain is limited to ICOs, cryptocurrencies and very specific legal issues such as “know your client (KYC)” and “Anti-money-laundering (AML)”. The role of RegTech with regard to corporate governance is very clear. Blockchains can provide enhanced security, process digitization, document tracking and internal and external management with regard to regulatory compliance (De Lis 2016). Blockchain has the capability to track and monitor compliance rates at an individual level in a relatively small amount of time. Several RegTech applications track online activities of a firm’s employees (Arner et al. 2017). Subsequently, these records compiled can be used to identify adherence to firm rules and other regulations. In addition, these applications can track and monitor irregularities in documents, employee activities and create incident reports (Deloitte 2016).





7. Blockchain Governance and Ethical Aspects


Governance of blockchains is a key issue. Public blockchains are governed autonomously by software code. The code specifies inputs, the priority and timing and limits the sizes or contingencies associated with encoding every transaction into the blockchain (Atzori 2015). These parameters of governance in a blockchain are similar to the regulations specified by stock exchanges for listed firms. Most corporations that are exploring blockchain projects are using permissioned blockchains such as a permissioned version of Ethereum. However, even in permissioned blockchains, governance rules would need to be negotiated and renegotiated, similar to partnerships or other customized financial contracts (Paech 2017). Beck et al. (2018) provide an excellent discussion on blockchain governance from a DAO case study perspective. Table 8 summarizes present regulation of blockchain technology in several selected countries.



Ethical Aspects of Blockchain


A key relevance of blockchains to financial markets is its immutability (Papadopoulos 2015), thus limiting or removing a firm managements’ ability to influence accounting records and other business transactions ex-post. Fraudulent activities such as using employee stock options to extract private benefits at the shareholder’s expense by backdating the option date when price levels are lowest (Bray and Mathews 2011) would be mitigated by blockchain adoption. It is our view that the high level of transparency provided by blockchain would reveal more high-quality information and increased speed to shareholders. This in turn would increase firm management accountability to shareholders, regulators and other market participants. Tapscott and Tapscott (2017) argue that blockchains introduce a novel sphere of business integrity of transparency, honesty, consideration and accountability, which in turn would result in better accurate pricing of executive compensation and asset prices in general. Ultimately, blockchains may shift power from firm management towards shareholders, employees and regulators (Yermack 2017).



In addition, blockchains can help solve coordination, verification, authentication and enforcement issues. For example, extremely high transaction costs and many breaches of the law go unnoticed. Even if such breaches are identified, it is often too late, with substantial damage already ensured (Brummer 2015). Finally, in our view, an overlooked feature of blockchain is its potential in preventing wrongdoing. For example, instead of designing a regulatory system to attempt to prevent empty voting, empty voting can be prevented as follows: shares can be in effect programmed so that following the sale of a share, it is stripped of voting rights for a set period; nor would an individual be able to borrow a share and vote using that particular share.





8. Blockchain Adoption and Corporate Governance during the COVID-19 Crisis


This section answers our Research Question 4: What are the advantages of blockchain adoption in corporate governance during and post-COVID-19? With an ongoing major worldwide health outbreak challenging and disrupting firms, individuals and many social aspects, corporate governance digitalization becomes increasingly important. Blockchains can play a central role in this setting. In our opinion, blockchain technology may be used to record firm data and ensure these data sources are transparent and traceable within each firm to effectively reduce errors, processing times and smooth firm administration. Thus, blockchains would provide management with a platform, to track progress of projects in real-time, and employees can register the relevant data on to the chain securely. The data links based on transparent monitoring and increased security via blockchains would result in an increase in accountability by employees and other stakeholders linked to the firm. This would further reduce mismanagement, security risks and errors during lockdowns and working-from-home environments. Moving firms day-to-day operations and transactions onto a blockchain platform would aid in corporate boards having better oversight. With blockchain platforms updated in real time, boards would possess increased visibility of business operations and better understand the risks faced by the firm and the impact of the ever-evolving pandemic situation, thus resulting in improved day-to-day and strategic decision-making. Additionally, blockchains can facilitate efficient coordination of information sharing, planning, implementation and communication to employees and other stakeholders.



Moreover, the pandemic has highlighted the fragilities in the traditional financial markets and fiat currencies, with many advocating for digital currencies. Cryptocurrency is a key theme of blockchain applications and is relevant to corporate governance as identified by our study. Two major reasons behind this renewed interest in digital or crypto currencies stem from inflation of traditional fiat currencies and the decrease in interest rates of traditional assets such as bank deposits. Thus, the ongoing COVID-19 pandemic has accelerated the development of central bank digital currencies. For example, the People’s Bank of China has already completed basic function development for a digital yuan. Moreover, the development of Blockchain-based Service Network (BSN), which is backed by an alliance of Chinese state-owned firms, government agencies, banks and technology firms further highlight the importance of corporate governance with regard to blockchains. The BSN is expected to reduce the costs of doing blockchain-based business in China by 80%. Alibaba subsidiary Ant Financial also grabbed the spotlight by announcing its new consortium chain called Open Chain. The COVID-19 outbreak is a common challenge faced by businesses across the world. Thus, blockchain can be the new tool for corporate governance to overcome this unprecedented disruption for our way of conducting business and traditional corporate governance.




9. Limitations of Our Study


This section discusses several limitations of our study. With regard to the empirical analysis section, a major limitation is the small sample period of 2012 to 2020. Most firms are secretive in their nature on investment breakdown into new technologies. Thus, it is difficult to obtain investments only relating to blockchains. Another limitation is that of sample selection bias, which can occur in systematic reviews due to distortions in the search and selection criteria. In order to overcome this issue, we used various permutations of our search topics, backtracked from key words in other survey articles on blockchain unrelated to finance and used refinements in our search databases. In addition, we further perused the reference lists of articles selected to identify relevant articles (snowball effect). Inconsistent coding of themes may be another limitation of our study. Thus, we supplemented our manual review process through textual analysis and by carefully re-assessing the articles in our final sample manually with special focus on the abstract, keywords, introduction and conclusion.




10. Conclusions


Blockchain technology has great potential to provide efficient solutions to many issues that adversely affect current systems in corporate governance. However, several issues of permissioned versus public blockchains, capital required, possibilities of hacking, lack of extensive research and understanding, to name a few, still persist. Our study differs from its contemporaries by systematically reviewing prior scattered literature, conducting a textual and empirical analysis to develop a framework for blockchain adoption in corporate governance, differentiating between industry and academic literature over time and key themes and forecasting future investments. In addition, our study provides a behavioural and ethical perspective to blockchain adoption in corporate governance. A systematic review of 851 records and a final article sample of 183 for the sample period 2012 to 2020 resulted in the identification of nine primary themes from prior literature with relevance to blockchain adoption in corporate governance. Academic articles mostly focus on regulation (49 studies) and ICOs (46 studies), while industry articles primarily focus on exchanges (10 studies) and cryptocurrencies (9 articles). Significant growth in academic and industry literature is observed for 2017 (48 studies) and 2018 (42 studies) in aggregate.



Through our textual analysis, we identified that the industry and academic literature pursue common themes, such as 1. Bitcoin, 2. markets, 3. technology and 4. fintech related to blockchain. However, their interests diverge, where industry focuses more on 1. privacy, 2. business and 3. Global, and the academia concentrates on 1. governance, 2. networks and 3. ledger. Based on our empirical analysis, we forecast investments and deal counts in blockchain for 2020 and 2021 reaching up to 6.173 and 6.051 USD billion and 822 and 937, respectively. Finally, we conclude that with regard to corporate governance, permissioned blockchains may still be used to limit transparency, yet absolute transparency may cause unwarranted shareholder panic. Thus, firms would most likely implement different accessibility levels. A key question is whether regulators should allow firms to limit transparency. Blockchains may result in better corporate governance models with higher accuracy, accessibility and efficiency, resulting in improved decision making by shareholders. Smart contracts on blockchains in the future can provide novel ways of governing corporates. However, as highlighted by this study, such progression should go hand-in-hand with the corresponding regulatory developments. Moreover, COVID-19 environment driving most firms to digital transformation including China’s massive investments in Blockchain technology (BSN) and the digitalisation of the Yuan and interest in blockchains is most likely to further increase significantly in the future.
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Table A1. Comparison of literature between industry, academic studies and professional bodies.
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	Exchanges & CG
	Corporate Voting & CG
	Practice and Education of BC
	BC &CG
	Regulation
	BC Technology
	ICOs & Crowd Funding
	Crypto-Currencies
	Other





	
	
	
	
	
	
	
	
	
	



	Industry
	10
	3
	2
	1
	6
	3
	5
	9
	1



	Academia
	
	
	
	
	
	
	
	
	



	Abadi and Brunnermeier (2018)
	
	
	1
	
	
	1
	
	
	1



	Abramowicz (2016)
	
	
	
	
	1
	
	
	1
	



	Adhami et al. (2018)
	
	
	
	
	1
	
	1
	1
	



	Aggarwal and Stein (2016)
	
	
	1
	
	1
	
	1
	
	



	Amsden and Schweizer (2018)
	
	
	
	
	
	
	1
	
	



	Aoyagi and Adachi (2018)
	
	
	
	
	
	1
	
	1
	1



	Arner et al. (2017)
	
	
	
	
	1
	
	
	
	



	Ante et al. (2018)
	
	
	
	
	
	
	1
	
	



	An et al. (2019)
	
	
	
	
	
	
	1
	
	



	Asharaf and Adarsh (2017)
	
	
	
	
	
	1
	
	
	1



	Atzei et al. (2017)
	
	
	
	
	
	1
	
	1
	1



	Atzori (2015)
	
	
	
	
	1
	1
	
	1
	1



	Babich and Hilary (2019)
	
	
	
	
	
	1
	
	
	1



	Barefoot (2015)
	
	
	
	
	1
	
	
	
	



	Badertscher et al. (2017)
	1
	
	
	
	
	1
	
	1
	



	Bagby et al. (2018)
	
	
	
	
	1
	
	
	
	1



	Bakos and Halaburda (2018)
	
	
	
	
	
	
	1
	1
	



	Barber et al. (2012)
	
	
	
	
	
	1
	
	1
	



	Barsan (2017)
	
	
	
	
	1
	
	
	
	



	Bebchuk and Jackson (2012)
	1
	
	
	
	1
	
	
	
	1



	Benedetti and Kostovetsky (2018)
	
	
	
	
	
	
	1
	
	



	Blaseg (2018)
	
	
	
	
	
	
	1
	
	



	Böhme et al. (2015)
	1
	
	
	1
	
	1
	
	
	



	Boucher (2016)
	
	1
	
	
	
	1
	
	
	1



	Bourveau et al. (2019)
	1
	
	
	
	
	
	1
	1
	



	Braggion et al. (2020)
	
	
	
	
	
	
	
	
	



	Brenig et al. (2015)
	
	
	
	
	1
	
	
	1
	



	Brainard (2016)
	1
	
	
	
	1
	1
	
	
	



	Brummer (2015)
	1
	
	
	
	1
	
	
	
	



	Butenko and Larouche (2015)
	
	
	
	
	1
	
	
	
	



	Buterin (2014)
	
	
	
	
	
	1
	1
	
	1



	Catalini and Gans (2016)
	1
	
	1
	
	
	
	
	
	



	Catalini and Gans (2018)
	
	
	
	
	1
	
	
	1
	1



	Carvalho (2020)
	
	
	
	
	
	1
	
	
	



	Chemla and Tinn (2017)
	
	
	
	
	
	
	1
	
	



	Chen et al. (2019)
	
	
	
	1
	
	
	
	
	1



	Chen (2018)
	
	
	
	
	
	1
	1
	
	1



	Chiu and Greene (2018)
	
	
	
	
	
	
	1
	
	1



	Christensen et al. (2015)
	
	
	
	
	
	1
	1
	
	1



	Chod and Lyandres (2018)
	
	
	1
	
	1
	
	1
	
	



	Chohan (2017)
	
	
	
	
	1
	
	1
	
	



	Clements (2018)
	
	
	
	
	
	
	1
	1
	



	Cocco et al. (2017)
	
	
	1
	
	
	
	
	
	



	Cohen et al. (2017)
	1
	
	
	
	1
	
	
	
	



	Collomb et al. (2018)
	
	
	
	
	
	
	1
	1
	



	Cong and He (2019)
	
	
	1
	1
	
	1
	
	
	



	Cong et al. (2020)
	
	
	
	
	
	1
	1
	1
	



	Conley (2017)
	
	
	
	
	
	
	1
	1
	



	Cortez (2014)
	
	
	
	
	1
	
	
	
	1



	Da Rin and Penas (2017)
	
	
	
	
	
	
	
	
	1



	Dapp (2014)
	
	
	
	
	
	
	
	
	1



	Davidson et al. (2016)
	
	
	
	
	1
	
	
	
	



	Dean et al. (2019)
	
	
	
	
	
	
	
	
	1



	Deer et al. (2015)
	
	
	
	
	
	
	
	
	1



	De Filippi and Hassan (2016)
	
	
	
	
	1
	
	
	
	1



	De Filippi and Wright (2018)
	
	
	
	
	
	
	
	
	1



	De Lis (2016)
	
	
	
	
	
	
	
	
	1



	Deng et al. (2018)
	
	
	
	
	
	
	1
	
	



	de Reuver et al. (2018)
	
	
	1
	
	
	
	
	
	



	Dierksmeier and Seele (2018)
	
	
	
	
	1
	
	
	
	



	Drobetz et al. (2019)
	
	
	
	
	
	
	1
	
	



	DuPont (2017)
	
	
	
	1
	
	
	
	
	



	Easley et al. (2017)
	
	
	
	1
	
	
	
	
	1



	Eyal and Sirer (2018)
	
	
	
	
	
	1
	
	
	1



	Evans (2014)
	
	
	
	
	1
	1
	
	
	



	Fanning and Centers (2016)
	
	1
	
	
	
	
	
	
	



	Feng et al. (2018)
	
	
	
	
	
	
	1
	
	



	Fenwick et al. (2018)
	
	
	
	
	1
	
	
	
	1



	Felix and von Eije (2019)
	
	
	
	
	
	
	1
	1
	



	Fichman et al. (2014)
	
	
	1
	
	
	
	
	
	1



	Fisch (2018)
	
	
	
	
	
	
	1
	
	



	Foley et al. (2019)
	
	
	
	
	1
	
	
	1
	



	Frame and White (2014)
	
	
	1
	
	
	
	
	
	1



	Gomber et al. (2017)
	
	
	
	
	
	
	
	
	1



	Goldstein et al. (2019)
	
	1
	
	
	
	
	
	
	



	Governatori et al. (2018)
	
	
	
	
	1
	
	
	
	



	Graglia and Mellon (2018)
	
	
	
	
	
	
	
	
	1



	Harwick (2016)
	
	
	
	
	1
	
	
	1
	



	(Hileman and Rauchs 2017)
	
	
	
	
	
	
	
	
	



	Holden and Moar (2017)
	
	
	
	
	
	
	
	
	1



	Houy (2014)
	1
	
	
	
	
	1
	
	
	



	Howell et al. (2018)
	
	
	
	1
	
	
	1
	1
	



	Hsieh et al. (2017)
	
	
	
	1
	
	1
	
	1
	



	Hughes and Middlebrook (2015)
	
	
	
	
	1
	
	
	1
	



	Jayasuriya and Sims (2019)
	
	
	1
	
	1
	
	
	
	



	Kaal (2016)
	
	
	
	
	1
	
	
	
	



	Kaal and Vermeulen (2017)
	
	
	
	
	1
	
	
	
	1



	Kaal and Dell’Erba (2017)
	
	
	
	
	1
	
	1
	
	



	Kanzler (2015)
	1
	
	1
	
	
	
	
	
	1



	Kim (2017)
	1
	
	
	
	
	
	
	
	1



	Kim et al. (2018)
	
	
	
	
	1
	
	
	
	



	Lee (2016)
	1
	
	
	
	
	
	1
	
	



	Lee and Parlour (2019)
	
	
	
	
	
	
	1
	
	



	Li and Mann (2018)
	
	
	
	
	
	
	1
	
	



	Liu and Wang (2019a, 2019b)
	
	
	
	2
	
	
	2
	2
	



	Luther (2016)
	
	
	
	
	1
	
	
	1
	



	Lyandres et al. (2019)
	
	
	
	
	
	
	1
	
	



	Malinova and Park (2017)
	1
	
	
	
	
	
	
	
	



	Mathew and Irrera (2017)
	1
	
	
	
	
	
	
	
	1



	McWaters et al. (2016)
	1
	1
	
	
	
	
	
	
	



	Mik (2017)
	
	
	
	
	
	
	
	
	1



	Mills et al. (2016)
	
	
	
	
	1
	
	
	
	



	Momtaz (2018)
	
	
	
	
	
	
	1
	
	



	Momtaz (2019a, 2019b, 2019c)
	
	
	
	
	
	
	3
	1
	



	Momtaz (2020a, 2020b)
	
	
	
	
	
	
	2
	
	



	Nabilou and Prum (2019)
	
	
	
	
	1
	
	
	1
	



	Nowiński and Kozma (2017)
	
	
	1
	
	
	
	
	
	



	Ofir and Sadeh (2019)
	1
	1
	
	
	1
	
	1
	
	



	Paech (2017)
	
	
	
	
	
	1
	
	
	



	Papadopoulos (2015)
	1
	
	
	
	
	
	
	1
	1



	Philippon (2016)
	
	
	
	
	
	
	
	
	1



	Piazza (2017)
	1
	
	1
	
	
	
	
	
	



	Pilkington (2018)
	
	
	
	
	1
	
	
	
	



	Primm (2016)
	
	
	
	
	1
	
	
	
	1



	Proskurovska and Dörry (2018)
	
	
	
	
	
	1
	
	
	



	Rabah (2017)
	
	
	
	
	
	1
	
	
	



	Rhue (2018)
	
	
	
	
	
	
	1
	
	



	Robinson (2017)
	
	
	
	
	2
	
	
	
	



	Robinson (2018)
	
	
	
	
	2
	
	
	
	



	Rohr and Wright (2017)
	
	
	
	
	
	1
	
	
	1



	Ron and Shamir (2013)
	1
	
	
	
	
	
	
	1
	



	Rossow (2018)
	
	
	
	
	
	
	
	
	1



	Scott et al. (2017)
	
	
	
	
	1
	
	
	
	



	Schindler (2017)
	
	
	1
	
	
	
	
	
	



	Shermin (2017)
	
	
	
	
	1
	
	
	
	



	Sims et al. (2018)
	
	
	
	
	1
	
	
	1
	



	Sockin and Xiong (2020)
	
	
	
	
	
	
	1
	1
	



	Suzuki and Murai (2017)
	1
	1
	
	
	
	
	
	
	



	Tama et al. (2017)
	
	
	1
	
	
	
	
	
	



	Tanaka et al. (2017)
	1
	
	
	
	
	
	
	
	1



	Tapscott and Tapscott (2017)
	
	
	
	1
	
	
	
	
	



	Tasca (2015)
	
	
	
	
	1
	
	
	
	



	Trimborn et al. (2018)
	
	
	
	
	
	
	1
	1
	



	Tsukerman (2015)
	
	
	
	
	1
	
	
	
	



	Vranken (2017)
	
	
	
	
	
	
	
	
	1



	Wang and Vergne (2017)
	
	
	
	
	
	
	1
	1
	



	Wang et al. (2016)
	
	
	1
	
	
	1
	
	
	



	White (2017)
	1
	1
	
	
	
	1
	
	
	



	Wright and De Filippi (2015)
	
	
	
	
	
	1
	
	1
	



	Wu and Liang (2017)
	1
	
	
	
	
	1
	
	
	



	Yamada et al. (2016)
	1
	
	
	
	
	1
	
	1
	



	Yermack (2017)
	1
	1
	1
	
	
	
	
	
	1



	Yeoh (2017)
	
	
	
	
	1
	
	
	
	



	Ying et al. (2018)
	1
	1
	
	
	
	
	
	
	



	Yli-Huumo et al. (2016)
	1
	
	
	
	
	
	
	
	



	Yoo and Won (2018)
	1
	
	
	
	
	
	
	
	



	Zalan (2018)
	1
	
	
	
	
	
	
	
	



	Zavolokina et al. (2016)
	1
	
	
	
	
	
	
	
	



	Zetzsche et al. (2018)
	
	
	
	
	1
	
	1
	
	



	Zetzsche et al. (2017)
	
	
	
	
	
	
	1
	
	



	Zheng et al. (2018)
	
	
	
	
	
	
	
	
	1



	Zhu and Zhou (2016)
	
	
	
	
	1
	
	
	
	



	Academia Total
	30
	9
	17
	10
	49
	31
	46
	34
	45



	Industry Total
	10
	3
	2
	1
	6
	3
	5
	9
	1



	Total References (Only those that fall under these classifications)
	40
	12
	19
	11
	55
	34
	51
	43
	46
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Several search refinement features of Scopus and Science Direct are used following specific articles that might be in a grey area with regard to interest. However, for good measure we conducted a regular Google search as well and reviewed search results so as not to miss important industry reports.
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Figure 1. Year-wise article count. 
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Figure 2. Topic-wise article count for academic and industry articles and total aggregate. 
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Figure 3. Resource map from textual analysis of both industry and academic literature. 
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Figure 4. Resource map from textual analysis of academic literature. 
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Figure 5. Resource map from textual analysis of industry literature. 
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Figure 6. Decentralized autonomous corporate governance. 
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Figure 7. Venture round count completed by key investors of blockchain between 2017 and end of February 2018. Source: CB insights, PwC, ICO Insights and Token Data. 
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Figure 8. Percentage of Blockchain and related start-ups by geography between 2017 and end of February 2018. Source: CB insights, PwC, ICO Insights and Token Data. 
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Figure 9. Blockchain Technology investment by different categories. Source: CB insights, PwC, ICO Insights and Token Data. 
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Figure 10. Number of blockchain technology deals by different categories. Source: CB insights, PwC, ICO Insights and Token Data. 
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Figure 11. Venture capital investments in blockchain technology and future investment forecasts ($ million). Source: Calculated by the authors based on quarterly data from 2013 to 2019 using CB insights, Hutt Capital, PwC, ICO Insights and Token Data sources. 
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Figure 12. Number of deals by venture capital firms in blockchain technology and future deal count forecasts. Source: Calculated by the authors using CB insights, Hutt Capital, PwC, ICO Insights and Token Data. 
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Table 1. Inclusion and exclusion criteria.
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	Selection Criteria
	
	Article Description
	Grey Literature (Literature Whose Relevance Is Unclear from the First Search)





	Inclusion
	With time-frame restrictions beginning from 2012
	Peer-reviewed research articles (including articles in press), conference proceedings papers, book chapters, review papers, short surveys, serials etc.
	Technical reports relating to blockchain but with factors that can be relevant or repurposed for applications in corporate governance.



	
	
	Databases used: Google Scholar, Science Direct, Business Source Premier and Scopus.
	



	Exclusion
	Prior to importation to bibliographic manager
	Non-English articles, articles with missing abstracts, notes, editorials
	Generic reports related to blockchain technology without any factors relevant to corporate governance.



	
	During title screening
	Generic articles related to the blockchain technology and/or blockchain architecture with no application possibility in finance or relevance for corporate governance.
	



	
	During abstract screening
	Software-oriented articles related to blockchain technology and not related to blockchain governance
	



	
	During full-text screening
	Articles solely addressing technical aspects of blockchain technology and not related to blockchain governance
	










[image: Table] 





Table 2. Focus counts for framework development from prior literature.
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Framework

	
Focus on Any Factor within Theme




	
Key Themes

	
Total

	
Industry Reports

	
Academic Studies






	
Corporate governance theories relevant to blockchain adoption

	
8

	
1

	
7




	
Blockchain impact and value creation

	
54

	
20

	
34




	
Stakeholders

	
53

	
23

	
30




	
Market mechanisms

	
74

	
14

	
60




	
Blockchain governance

	
60

	
3

	
57








Source: CB insights, PwC, ICO Insights and Token Data.
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Table 3. Blockchain Adoption Implications and Corporate Governance Theories.
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Corporate Governance Theory

	
Theory Description

	
Blockchain Adoption Implications






	
1. Shares of a corporation would be issued and held on a blockchain




	
Agency costs

	
The primary goal of good governance in firms is to protect shareholders and other stakeholders from the managerial discretion

	
1. Increased transparency and subsequent reduced information asymmetry would significantly change incentives and profit opportunities for managers.




	
Transaction cost theory

	
The organization and structure of a firm can determine price and production.

	
1. Reduced cost and speed of execution would greatly improve liquidity, and information incorporation into asset prices would facilitate high frequency.

2. It would increase demand for investments in stocks and also create new investing strategies, objectives and dynamics.

3. The real-time archiving of trades would result in information being incorporated into prices more speedily, making markets more efficient




	
Stewardship theory

	
Stewards are company executives and managers working and protecting and making money for the shareholders.

	
1. It would reduce information asymmetry and would significantly change incentives and profit opportunities for institutional investors, insiders and other traders in general




	
Resource dependency theory

	
Concentrates on the role of board directors in providing access to resources needed by the firm

	
1. Increased transparency may change and even expand the role of shareholders in corporate governance.

2. This may also hinder the board of directors and be interrupted by shareholders with no expertise in the relevant field.




	
Political theory

	
Considers the approach of developing voting support from shareholders, rather than by purchasing voting power

	




	
2. Corporate Voting




	
Agency costs

	
The primary goal of good governance in firms is to protect shareholders and other stakeholders from the managerial discretion.

	
1. Voters and the firm would be able to see that votes had been cast validly, but if desired, would not be able to see how particular voters voted. This in turn would greatly increase the cost and speed of voting, would increase accuracy and would reduced interference by management.




	
Transaction cost theory

	
The organization and structure of a firm can determine price and production.

	




	
Stewardship theory

	
Stewards are company executives and managers working and protecting and making money for the shareholders.

	
1. Increased transparency and speed and reduced costs would result in more shareholder and other interested stakeholder participation. Thus, stakeholders may get involved directly in corporate governance and petition for votes on important firm decisions.




	
Resource dependency theory

	
Concentrates on the role of the board directors in providing access to resources needed by the firm.

	




	
Political theory

	
Considers the approach of developing voting support from shareholders, rather than by purchasing voting power

	
1. Using blockchain for corporate elections and shares would make empty voting more difficult or even prevent it entirely. Smart contracts can be used so that there is a stand-down period following the transfer of a share, during which time that share has no voting rights.
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Table 4. Number of Blockchain Wallet users.






Table 4. Number of Blockchain Wallet users.





	Year
	Number of Blockchain Wallet Users in Millions





	2016 Q3
	8.95



	2016 Q4
	10.98



	2017 Q1
	12.89



	2017 Q2
	14.97



	2017 Q3
	17.26



	2017 Q4
	21.51



	2018 Q1
	23.95



	2018 Q2
	25.76



	2018 Q3
	28.89



	2018 Q4
	31.91



	2019 Q1
	34.66



	2019 Q2
	40.09



	2019 Q3
	42.31



	2019 Q4
	44.69







Source: Statista.
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Table 5. Correlations of quarterly investments in fintech between global investment, U.S., Europe and Asia from 2013 to 2019.
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	Region
	Correlation





	Global and U.S.
	0.22



	Global and Europe
	0.20



	Global and Asia
	0.94



	U.S. and Europe
	0.11



	U.S. and Asia
	0.16



	Europe and Asia
	−0.15







Source: Calculated by the authors using CB insights, Hutt Capital, PwC, ICO Insights and Token Data sources.
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Table 6. Present Blockchain Applications in Corporate Governance.
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	Blockchain Application
	Exchange
	Year
	Description and Use Case
	Collaborating Tech Firm





	LINQ
	NASDAQ
	2015
	Blockchain platform for private bond and stock trade
	



	
	Toronto’s TMX Group
	
	Blockchain platform for its Natural Gas Exchange (NGX)
	



	
	Australian Stock Exchange (ASX)
	2015
	Replacing its clearing and settlement platform CHESS with blockchain technology
	Implemented by Digital Asset Holdings.



	
	Japan Exchange Group (JPX)
	
	Developing a blockchain platform for trading low liquidity securities
	IBM



	Korean Start-up Market
	Korea Exchange
	2017
	To trade shares of start-up companies
	



	
	India’s National Stock Exchange (NSE)
	2017
	Conducted a blockchain trial of a KYC (know-your-customer) data protocol
	



	
	Moscow Exchange (MOEX)
	
	Exploring moving its National Settlement Depository (NSD) to a blockchain platform
	



	
	Deutsche Börse and Deutsche Bundesbank
	2016
	Been testing blockchain platform prototypes for securities settlement
	



	
	London Stock Exchange
	
	Use of blockchain platforms to improve post-trade processing
	



	
	Luxembourg Stock Exchange
	
	Implemented a blockchain platform for a security system for digitally signed documents and related codes
	



	
	Santiago Exchange is
	
	Exploring blockchain technology to be applied across Chile’s financial sector
	IBM



	
	Hong Kong Exchange and Clearing (HKEX)
	
	Enhance its post-trade infrastructure.
	implemented by Digital Asset Holdings.



	
	the Singapore Exchange (SGX)
	2018
	Integrating Blockchain technology into its core infrastructure.
	



	
	Zimbabwe Stock Exchange
	
	Exploring adoption of blockchain technology
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Table 7. Stakeholders and Blockchain Adoption Implications in Corporate Governance.






Table 7. Stakeholders and Blockchain Adoption Implications in Corporate Governance.





	Stakeholders
	Behavioural Perspectives of Blockchain Adoption





	1. Market Mechanisms
	Mergers where building hostile positions for takeovers may be hindered and blockchains may become a part of takeover defence mechanisms.



	2. Shareholders
	Whilst shareholders might become more passive, similar to what is discussed in Grossman and Hart’s (1980) free-rider problem, it is more likely that the increased transparency that blockchains offer may change and even expand the role of shareholders in corporate governance. This may also hinder board of directors’ and managers’ decision-making, especially if interrupted by shareholders with no expertise in the relevant field.



	3. New Breed of Third-Party Identity Verification Firms
	Even if aliases are used for share purchases, third parties could earn fees for ascertaining the identity of shareowners. These third parties would build upon the existing mechanisms used in financial markets to identify certain traders based on observed sequences, size and timing of trades.



	4. Intermediaries and Exchanges
	Blockchains could reduce settlement times to minutes if not seconds, or slightly longer if public blockchains are used, and without the need for intermediaries.



	5. Insiders
	Insiders’/managers’ buy order trades result in significant and stronger market reactions as opposed to sell orders (Brochet (2010)). Blockchains would enable easier differentiation of informed trading, subsequently increasing the information content and absorption into asset prices.



	6. Retail Investors
	Blockchain, with its increased transparency and (considerably) faster execution, would be available to retail investors. The advantages previously available to institutional investors may be reduced and the playing field levelled.



	7. Block Holders
	The reduction in costs especially for selling shares via increased liquidity would enhance block holder exits and would increase block holders’ power over managers (Edmans (2014)). The increased threat of exit by block holders would result in managers pursuing shareholder-value-maximizing projects and deter them from projects with private benefits (Admati and Pfleiderer (2009)).










[image: Table] 





Table 8. Global Regulation of Blockchains.






Table 8. Global Regulation of Blockchains.





	Country
	Regulation





	United States
	Enacted state laws on smart contracts, blockchain-based digital signatures and legal admissibility of blockchain ledgers as evidence.



	Russia
	Announced a regulatory framework for ICOs.



	France
	Allows crowdfunding records to be kept on blockchain ledgers.



	United Kingdom
	Started to allow sandboxes for certain fintech products including blockchains.



	Switzerland and Luxembourg
	Announced similar sandboxing initiatives to the United Kingdom.



	Australia
	The International Organization for Standardization (ISO) has set up a task force working on these internal blockchain standards and also on standards about the interoperability of separate blockchains.



	China
	Prohibition of crypto-currencies/taskforces on blockchain.



	Japan
	Reports/declarations/taskforce.



	India
	Reports/statements of intent to regulate.



	Turkey
	Taskforces on blockchains.



	Singapore
	AML regulation on c-currencies/taskforce on blockchain.



	Canada
	Reports/taskforces/sandboxing.











© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).
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