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New Pathways for International Business Governance via

Blockchain-based Decentralized Autonomous Organizations

Abstract

Purpose: This study explores the innovative governance structures enabled by blockchain-
based Decentralized Autonomous Organizations (DAOs) in the context of international
business (IB). As non-hierarchical entities managed through collective voting and peer-to-
peer interactions, DAOs challenge traditional assumptions of multinational corporation
(MNC) governance.

Design/Methods/Approach: We perform a literature review, which combines qualitative
content analysis of both academic articles on DAO and whitepapers with quantitative analysis
of bibliometrics using VosViewer.

Findings: Our findings highlight DAOs' ability to generate new research questions and offer
a foundation for future studies on decentralized governance in international business.
Through a bibliometric analysis of 73 articles from Web of Science and qualitative content
analysis, we identify four primary research streams in the DAO literature. A deep dive into
financial DAOs, or DeFi DAOs, reveals insights into their governance mechanisms and
implications for the studies in the field of IB.

Originality/Value: This article advances the field by providing a multilevel analysis of
DAOs' potential impact on IB, considering macro (country), meso (MNC/DPE), and micro
(multicultural team and individual) levels.

Research Limitations: Research on DAOs is in its early stages, and the practice in
international business is nascent. As the regulatory, economic, and technological landscape
for DAOs changes, more research will be needed on the governance mechanisms and their
sustainability.

Keywords: Decentralized Autonomous Organizations, DAO, Blockchain, Bibliometric
Analysis, Smart Contracts, Decentralized Finance, International Business



1. Introduction

The questions of managing imperfect markets through the internalization and/or orchestration
of goods, services, knowledge, and capital (Caves, 1971) located in different markets have been
at the core of the International Business (IB) research (e.g., Holm, Eriksson & Johanson, 1996;
Buckley & Strange, 2015; Hennart & Verbeke, 2022; Rugman & Verbeke, 2003). The market
imperfections existing due to high transaction costs, information asymmetries, and barriers to
entry foreign markets that make external market transactions inefficient or costly (Hennart &
Verbeke, 2022) were suggested to be managed through six different theoretical approaches
(Industrial Organization, Transaction Cost, Organizational Capability, Contingency, Business
Network, and Institutional theories) (cf., Forsgren, 2017) each of which have implied different
form of governance of the multinational corporation (MNC) when designing and implementing
its strategies (Silenskyté & Smale, 2021), but all of them to a degree have assumed the benefit
of resource orchestration through the MNC hierarchy, power, network (cf., Forsgren, 2017)

and (semi-)centralized control (Stendahl, Schriber & Tippmann, 2021).

However, the arrival of advanced technologies, such as blockchain, Internet-Of-Things, and
artificial intelligence among others, have brought significant changes in MNCs’ strategies
(Strange, Chen, Fleury, 2022), availability of and approaches to orchestrate MNC resources
(Banalieva & Dhanaraj, 2019), ways to design technology-enabled MNC business models,
such as Digital Platforms and Ecosystems (DPEs) (Stallkamp & Schotter, 2021; Silenskyte,
Butkevicien¢, & Bartminas, 2024), and MNC governance approaches (Nambisan & Luo, 2021;
Singh, Gaur, & Singh, 2023). In particular, by enabling decentralized, peer-to-peer
interactions-based governance, public permissionless blockchain technology has transformed
scholarly understanding of firm governance (Lumineau, Wang, & Schilke, 2021; Hsieh &
Vergne, 2022; Singh et al., 2023) and contemporary forms of MNCs and their DPEs (Silenskyté
et al., 2024). For example, public permissionless blockchain (further for simplicity referred to
as ‘blockchain’) enabled the existence of techno-socio-economic global entities: “digital
community enterprise — a virtual, decentralized MNC co-creating and co-sharing value with all
DPE users and participants through the trusted technological institution” (Silenskyté et al.,
2024, p. 10).



In this article, we explore these under-researched digital community enterprises in the
organizational form known as Decentralized Autonomous Organizations (DAOs) (Singh et al.,
2023). DAOs are non-hierarchical organizations that operate and record routine tasks on a
public permissionless, blockchain-based, peer-to-peer, cryptographically secure, public
network. They rely on voluntary contributions from stakeholders to manage, evolve, and
operate through a democratic voting process (Hsieh et al., 2018; Hsieh & Vergne, 2022). In
other words, DAOs are blockchain-based software programs that incorporate governance and
decision-making protocols without relying on traditional hierarchical management and/or
internalization and (semi-)centralized orchestration of resources of some kind. Instead, as
digital entities with no central authority, control, or power, DAOs function through open-source
code and smart contracts, i.e., programmable self-executing codes placed on the blockchain
(Bashir, 2017), that facilitate reliable exchanges and seamless coordination between globally
distributed stakeholders who democratically decide on DAOs further development and
collectively benefit from its growth (Hsieh et al., 2018). DAOs embody a system of incentives,

via smart contracts, that ensure ecosystem sustainability and growth (Hsieh & Vergne, 2022).

For example, Bitcoin is often assumed to be the first known DAO, which has transformed our
understanding about international transactions, showcasing that blockchain technology can
substitute international banks and serve as a trustworthy decentralized technology-based
financial institution enabling peer-to-peer local and international transactions without borders
in a cheaper and more efficient way, and moreover, creating benefits not only for the actively
contributing stakeholders in the Bitcoin DAO network (known as ‘miners’), but also for the
entire network performing the transactions (Hsieh et al., 2018). Other companies, such as
Animoca Brands, use blockchain-based DPEs to supplement more traditional governance
forms with DAO as an additional way to finance and grow their digital business globally among
the newly emerging crypto-based market (Silenskyté et al., 2024). Thus, DAOs have emerged
as an alternative innovative mechanism to manage market imperfections and create economic

value in various forms of IB operations.

Given the emergence of these radically different DAO-based digital collective MNCs and
MNCs that employ DPEs’ governed in a decentralized manner to supplement their core
business model, we take a critical look at this under-researched phenomenon and systematically

explore DAO concept, potential, and implications to the IB research. We begin by defining and
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explaining DAOs. We then conduct a literature review that comprises bibliometric analysis of
73 articles from the Web of Science, followed by a qualitative content analysis to extract
theoretical perspectives, key insights, and DAO applications. Additionally, we analyze case
examples of most observed DAOs, i.e., financial DAOs, entitled as DeFi DAOs, that are to
some degree similar to Bitcoin, to provide a deeper understanding of how DAOs may transform

the governance and operations of MNCs and their DPEs.

The article contributes to the emerging literature on blockchain-based governance (e.g.,
Davidson, De Filippi, & Potts, 2018; Lumineau, Wang, Schilke, 2021; §ilenskyté etal., 2024)
and DAOs (e.g., Hassan & De Filippi, 2021; Hsieh et al., 2018; Santana & Albareda, 2022;
Wang, Ding, et al.,, 2019) by further detailing the particularities of DAO concept and
phenomenon as well as overviewing the emerging themes and insights in the field. But more
importantly, the paper provides an IB-related research agenda on DAOs further extending the
insightful seminal works by Zalan (2018) and Singh et al. (2023) and going beyond the firm-
level aspects raised in the latter paper. As DAOs have vague boundaries and can transform 1B
operations at the multiple levels of analysis, this paper offers the discussion on multilevel
implications of DAOs to IB considering macro (country), meso (MNC/DPE), and micro

(multicultural team and individual) issues in the governance of cross-border operations.

We also innovate on the methodology by combining both content and bibliometric analyses of
the field of DAOs, as suggested by previous studies (e.g., Alon et al., 2021; Jalal et al., 2021;
Bargoni et al., 2023), and content analyzing the whitepapers of the DAOs, which outline the
DAO’s purpose and organizing principles.

The article is structured as follows: We start by briefly explaining the concept of DAO and
then perform a detailed literature review on the topic. Bibliometric and content analysis results
are then discussed, structuring them around the four core themes identified within the DAO-
related research. Since DAO research currently does not cover IB specific insights, we end the
paper with more extensive discussion on how DAO as a phenomenon could help us revisit

some of the assumptions and practical considerations within the IB research and practice.



2. Understanding DAOs

Organizations are largely defined by their purpose, to which multiple agents contribute, and
social, economic, and legal boundaries that define the organization’s scope of activities and
contributing agents. Moreover, any form of organizing should be able to solve organizing
problems, such as task division and allocation, reward distribution, and information sharing
(Puranam, Alexy, & Reitzig, 2014). DAOs, an open-source decentralized organization that
orchestrates activities through the pre-programmed blockchain technology-based mechanism
that incentivizes transactions, solve the organizing problems in a unique way that requires

deeper investigation.

The DAO is an ultimate form of blockchain-based network (Lumineau et al., 2021). DAOs
represent blockchain technology-based organizations that rely on smart contracts to encode
organizational rules, decision rights, and incentive structures without hierarchical control
(Beck et al., 2018). Smart contracts automate operations according to predefined rules and
parameters, enabling decentralization. DAOs also utilize consensus mechanisms to facilitate
collective decision-making, along with incentive schemes like internal tokens to align

participant interests and fund activities (Wang et al., 2019).

There are a few conceptualizations of DAOs (cf. Wegner, Zuquetto, and Grisi (2024) for the
detailed review) and there are multiple examples of DAOs established for a different purpose.
The examples of DAOs span from DAOs for financial transactions and operations (e.g.,
American CryptoFed DAO, Uniswap), DAOs for donations and other deeds (e.g.,
UkraineDAO), art investments (e.g., Pleasr), legal services (e.g., LexDAO), networking (e.g.,
Friends with Benefits), to virtual world management (e.g., Decentraland) (Marr, 2022; Santana
& Albareda, 2022). Thus, even if DAOs do not necessarily support organizing where issues to
be transacted are highly tacit (Lumineau et al., 2021), there are increasingly many ways to
codify issues to be transacted and apply these codifications when creating automated

algorithms for self-executing management of DAOs.

The self-executing nature of DAOs, because of which human verification or control are not
needed, significantly differentiates DAOs from other advanced technology-based, open-source
forms of organizing, in which technology reduces the transaction costs but does not always
change the organizational form (Puranam et al., 2014). In DAOs, the system, once set, operates
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in a rather passive manner as a self-executing mechanism that manages the operations on the
network (Zachariadis et al., 2019). Moreover, since DAOs are based on a specific type of
blockchain — public permissionless blockchain for which to function a new economic logic,
named crypto-economics, is adopted (Silenskyté et al., 2024), the technology becomes an
institutional force that leads to (self-)assigning and verifying transactions in an automatic
manner, assigning value to each transaction individually and in regards of the network

(Davidson, De Filippi, & Potts, 2018).

This means that while all types of blockchains can reduce transaction costs and diminish the
need for contractual and relational governance for explicit transactions (Lumineau et al., 2021),
the public permissionless blockchain adopted in DAOs is additionally capable of and needs to
monetize, assign, and distribute economic value related to these transactions (Beck et al., 2018;
Silenskyté et al., 2024). The latter removes the free-riding problem (existing in other open-
source technology-based forms of organizing (Puranam et al., 2014)), because in DAOs the
governance is based on public permission blockchain, and therefore every transaction, in
addition to creating public goods, also provides the extrinsic motivation due to potential
financial earnings as blockchain-based networks grow. In DAOs, public permissionless
blockchain, as an institutional technology, permits democratic, transparent voting by the
members in the network (Davidson et al., 2018), resulting in governance where one or several
individuals cannot impose force or power on the organization and collective agreement is
required. The consensus mechanisms adopted to automatically verify the transactions on a
public permissionless blockchain-based network are (almost) impossible to tamper with, which

further eliminates agency-related problems (Hsieh et al., 2018).

To this end, proponents argue that DAOs have several unique advantages over conventional
organizations, including lower costs, faster decision-making, transparency, and flexibility.
Specifically, by automating administrative and governance functions through smart contracts,
DAOs can reduce agency costs and intermediation fees (Cumming et. el, 2023). This self-
governing structure also enables more rapid adaptation in response to dynamic market
conditions (Park et, el, 2023). Additionally, all actions and transactions are recorded immutably
on the blockchain ledger for full transparency (Davidson et al., 2018). Together, these features

suggest DAOs may play a growing role as decentralized forms of value creation and exchange.



However, DAOs also face critical challenges related to governance, regulation, and adoption.
Given their decentralized nature, achieving coordination and alignment between stakeholders
can be difficult in DAOs (Darabseh & Martins, 2022). Tensions persist around reconciling
decentralization with accountability, as governance and dispute resolution prove challenging
without recourse to hierarchical structures (Hassan & De Filippi, 2021). Questions around
security, accountability, and legal status similarly remain unresolved for many jurisdictions.
Still nascent, DAO adoption rates continue to be relatively low, indicating barriers around

technical literacy, user experience, and institutional legitimacy.

DAOs have generated much interest for their potential to transform governance, reduce costs,
and disrupt traditional organizations, even if substantial challenges and open questions remain
regarding their treatment as a new form or organization and certifiability of their potential
benefits. Thus, there is a need to unpack DAOs’ novel characteristics, benefits, limitations, and
issues for future research, and we do so by performing more systematic literature analysis on
this topic. Particularly in the context of IB, where transactions across borders and their
management have been a central problem of organizing, DAOs are likely to offer interesting

avenues for business applications and academic research.

3. Methodology of literature review

For the literature review, this study utilizes both bibliometric and content analysis to examine
the current state of literature on DAOs, following the best practices in recently published
bibliometric papers (Alon et al., 2021; Jalal et al., 2021; Bargoni et al., 2023). Bibliometric
analysis allowed us to identify key research streams, and content analysis was conducted to
provide a review of the key topics, theoretical approaches, and key insights in each research
stream. Data was gathered from Web of Science using keyword searches, such as Decentralized
Autonomous Organizations, Blockchain, Smart Contracts and Decentralized Decision-making.

We provide further details on this literature review in the subsequent sections.

3.1 Data Collection
The Web of Science (WoS) database was searched to collect relevant articles. This database
was used as it is the “gold standard” among academic databases in the social sciences (Alon et

al., 2021). Searches were conducted in English-language articles published from 2018 up to
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November 27th, 2022, using titles, abstracts, author keywords, and KeyWords Plus. The
mentioned time frame was selected as suitable because even if the first DAO is considered to
be Bitcoin that emerged in 2009 (Hsieh et al., 2018), conceptually DAOs appeared only in 2011
(Zamani & Giaglis, 2018), the first DAO was launched in 2016 (Kaal, 2020), and Zamani and
Giaglis (2018) paper can be considered as the first academic paper to address DAO as a topic
directly (Wegner et al., 2024). Table 1 provides details on the keyword searches and the number
of articles included in our analysis. We did not set any specific IB-related keywords because
the discussion on DAOs is only emerging and is primarily available within the journals in the
field of technology, with only a few journals (e.g., IEEE Transactions on Computational Social
Systems, Internet Policy Review) publishing on DAO repeatedly (Wegner et al., 2024). It was
important to remain inclusive for all emerging insights, interpreting their relevance to IB by
content analysis rather than through the search engine results. Given the novelty of the
phenomenon and research about it, the articles were included if they discussed DAO both
directly (as a concept, organizing form, or similar) and indirectly (if they discussed topics of
blockchain, smart contracts, or similar with regards to or in the context of DAOs or its

governance).

Table 1. Details of Keyword Searches

Keywords and the research strings No. of articles
"Decentralized Autonomous organization*" 51
"Decentralized Autonomous Organization*" OR ("decentralized 56

decision-making" AND ("blockchain*" OR "block-chain*") AND
("Smart Contract" OR "Smart-Contract*" ) )
"Decentralized Autonomous Organization*" OR ("DAO*" AND 73
("blockchain*" OR "block-chain*")) OR ("decentralized decision-
making" AND ("blockchain*" OR "block-chain*") AND ("Smart
Contract" OR "Smart-Contract*"))
“Decentralized Autonomous Governance®” OR “Distributed

Autonomous Governance*” OR "Distributed Autonomous
Organization®*" OR "Decentralized Autonomous Organization*" OR 88
(("DAO*" OR “DAG*” OR “DAS*”) AND ("blockchain*" OR "block-

chain*") AND ("Smart
Contract" OR "Smart-Contract*")) OR (("decentralized decision-
making" OR ("Business model" OR "Business-model")) AND "auto*"
AND ("blockchain*" OR "block-chain*") AND ("Smart Contract" OR
"Smart-Contract*"))

After Elimination due to irrelevance or limited access 73




Initially, our search returned 51 articles, which we found insufficient for a comprehensive
analysis. To address this, we expanded the search criteria to include additional keywords
related to decision-making and business models, increasing the number of articles to 88. After
a thorough review, we eliminated 15 articles that were irrelevant (i.e., discussed blockchain or
smart contracts without DAO or its governance as a context) or inaccessible, resulting in a final
sample of 73 articles. Limitations of this process stem primarily from the dataset boundaries.
However, supplementary manual searching helped compensate. This process ensured that only

the most pertinent studies were included in our analysis.

To align our search more closely with our study's focus, we used specific keywords and
employed clustering techniques to categorize the articles meaningfully. Specifically, we used
bibliographic coupling with the "Association Strength" method in VosViewer, which revealed
three main clusters: "DAOs Governance, Legal, and Socioeconomic Implications,"
"Fundamentals in Blockchain, Smart Contracts, and DAOs," and "Applications, Security, and
Technical Attributes of Blockchain Technology." We followed an iterative methodology
suggested in previous articles in bibliometrics to exhaust all the relevant papers and to remove

unrelated ones based on readings (Alon et al., 2021; Jalal et al., 2021; Bargoni et al., 2023).

3.2 Analysis Methods

Regarding the current state of research and themes, a bibliographic coupling network was
constructed in VosViewer, following a similar methodology of Raut et al. (2024), using all 73
articles, with connections weighted by association strength. To systematically determine
themes, the largest clusters were examined first, followed by smaller clusters. Within each
cluster, content analysis identified common topics addressed. Clusters were labeled according
to their predominant theme. Research streams were plotted over time to reveal growth
trajectories. In the second stage of cluster content review, it was observed that themes among
a few clusters overlap. For example, several clusters included studies on blockchain
applications, features, and governance. Thus, overlapping clusters were merged (see Table 3

and Figure 2).

Further, to identify the most influential works and key topics, we used Biblioshiny to generate
a ranked list of articles by citations per year. The top cited articles were selected for further

analysis. Detailed content analysis was conducted on this core set to extract key topics, themes,
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and research methodologies to supplement and verify the major themes that we have extracted
from inductive grouping performed with the 73 papers. Themes were categorized and
synthesized to provide an overview of the seminal concepts and findings that have shaped DAO
research and compared with the initial grouping. After that, we arrived to four research streams

currently dominant in DAO-related literature.

To further illustrate DAOs and their governance, in the research stream concerning DAO
applications with relevance to (international) business, we delved deeper into the most widely
available DAO applications — finance service-related DeFi DAOs. Through purposive
sampling, we selected the top 10 DeFI DAOs, based on their market capitalization. We used
the largest DeFi DAOs for which there is also a history and a whitepaper. A white paper in
the context of a DAO is a document that outlines the DAQO's purpose, structure, and
governance processes. It essentially acts as a blueprint for the DAO, similar to how a white
paper functions for a new cryptocurrency or blockchain project, and usually includes the
following components: (1) Vision and Mission: The white paper explains the DAO's goals
and what problem it is trying to solve; (2) DAOs Structure: It details how the DAO is
organized, including tokenomics (how tokens are distributed and used for voting) and how
decisions are made; (3) Governance Process: The white paper outlines the procedures for
proposing and voting on changes to the DAQO's operations. This explains how members
participate in decision-making (4) Team: Sometimes, DAOs might have a founding team

responsible for initial development. The white paper may introduce them.

In essence, a DAO white paper is a critical resource for anyone interested in understanding
how the DAO works and how to get involved, which proved to be a highly effective tool when
exploring the concept and nature of DAOs (cf. the seminal analysis of DAO single cases, such
as by Howell and Potgieter (2021), Reijers et al. (2021), Corballis and Soar (2022)). While the
whitepapers are documents that are central to the emerging phenomenon of DAOs, they are
often overlooked in current research and used only for providing examples rather than
establishing theoretical insights. The content analysis of the whitepapers performing a
comparative case analysis of DAOs offers an innovative approach to conducting the literature
review and goes beyond bibliometrics to analyze the content and develop a framework to

analyze. In summary, a mix of bibliometric analysis, using VosViewer, and qualitative content
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analysis of both articles and whitepaper were used. This is a multilayered investigation of the

DAAO literature, which is, to our knowledge, the first of its kind in the field of IB.
4. Results of Bibliometric and Content Analysis

We discuss three clusters that were observed through the bibliometric review, overviewing the
key four themes present in the DAO literature that span from very technical to more business-
related insights. Since the current research on DAO does not address IB-related topics or
theories, in this section we only overview the findings from the literature review, and in the

Discussion section we then provide reflections on the DAO research with relevance to the field

of IB.

4.1. Research streams and themes within the DAO-related literature

Figure 1 uses VowViewer to show a network of bibliographic couplings containing three
clusters in the field of DAOs and Blockchain Technology. The colors reveal the different
clusters, and each node represents an article from the data collection. Red: Cluster 1 — DAOs,
Governance, Legal, and Socioeconomic Implications. This cluster explores the governance,
legal, and socio-economic implications of DAOs, reflecting on their influence on
organizational management and societal structures. Green: Cluster 2 — Fundamentals in
Blockchain, Smart Contracts, and DAOs. This cluster focuses on the technological bedrock of
DAOs, highlighting their potential to revolutionize sectors through decentralization. Blue:
Cluster 3 —Applications, Security, and Technical Attributes of Blockchain Technology. This
cluster showcases practical applications and security measures, emphasizing the innovative

strategies to secure these systems against vulnerabilities.
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Figl. Network of Bibliographic Coupling in DAO-related literature
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The first cluster, entitled "DAOs: Governance, Legal, and Socioeconomic Implications,"
encompasses three research streams. The first stream includes articles that examine blockchain
governance and its legal and regulatory ramifications, such as accountability and contract law.
The second stream explores the impact of DAOs and blockchain technologies on society and
organization. The third stream is dedicated specifically to DAOs, analyzing their structure and

distinctive features from the perspective of social sciences.

The second cluster, entitled "Fundamentals in Blockchain, Smart Contracts, and DAOs,"
consists of early articles that focus on foundational concepts and ideas and includes three
distinct research streams. The first stream emphasizes management control and decision rights
rather than legal implications. The second stream explores various blockchain applications,
such as decentralized voting systems, IP address management, and data privacy solutions. The
third stream delves into the technical underpinnings of blockchain, smart contracts, and DAOs,

providing comprehensive overviews of how these technologies function.

The third cluster, entitled "Applications, Security, and Technical Attributes of Blockchain
Technology (BLT)," comprises two research streams. The first stream focuses on applications
of blockchain technology, paralleling the second research stream in Cluster 2. The second
stream centers on the technical aspects of this emerging technology and the security measures

designed to prevent attacks. After considering thematical overlaps in the research streams
12



identified in each cluster, we suggest four themes that meaningfully encompass all themes

currently explored in the DAO-related research. Table 2 provides a list of works that were

assigned to each research stream with bolded papers that are well cited.

Table 2. Articles within each research stream and the methodologies used in them

Lt‘:‘,lll‘s b;ltﬁle Articles in each Stream
1 1.1| Blockchain governance and its policy and legal implications:
2018: Muehlemann, 2018 (conceptualizes technology protocol and illustrates its functionality with use-
cases)
2019: de Graaf, 2019 (conceptual with case examples), Hutten, 2019 (conceptual with case examples)
2020: Daluwathumullagamage & Sims, 2020 (systematic literature review and examples of use-cases),
Kutsyk, Redchenko, & Voronko, 2020 (literature review), Zwitter & Hazenberg, 2020 (conceptual)
2021: Howell & Potgieter, 2021 (a single case study), Laptev & Feyzrakhmanova, 2021 (literature
review), Reijers et al., 2021 (conceptual with a case example)
2022: Benitez-Martinez et al., 2022 (e-Delphi study), De Filippi, Mannan, & Reijers, 2022 (conceptual),
Tan et al., 2022 (systematic literature review), Wang & Zhong, 2022 (comparative analysis,
technological simulative model design), Zhao, Ai, Lai, Luo, & Benitez, 2022 (quantitative, testing of
transactions within a single case)
1 1.2| Sociological, socioeconomic, and financial impacts of blockchain technology:
2018: Freund & Stanko, 2018 (conceptual with case examples)
2019: Hoffmann & Dahlinger, 2019 (futuristic case study)
2021: Beniiche, Ebrahimzadeh, & Maier, 2021 (conceptual with technology-based simulations)
2022: Chohan, 2022 (case study), Corballis & Soar, 2022 (a single case), Harwick & Caton, 2022
(conceptual), Hsieh & Vergne, 2022 (mix-method study: fuzzy-set qualitative comparative
analyses (QCA) and interviews), Lacity, 2022 (conversation, conceptual), Nabben & Rennie, 2022
(conceptual)
1 1.3| Features of DAOs from social sciences side:
2018: Hsieh et al., 2018 (conversation, conceptual with the case examples)
2020: Kaal, 2020 (conceptual with case examples)
2021: Dwivedi et al., 2021 (code for governance development and testing), Hassan & De Filippi, 2021
(conceptual), Liu, Zhou, Huang, & Zheng, 2021 (literature review),
2022: Cabrera, Nickson, Roland, Hall, & Ankel, 2022 (conceptual), Santana & Albareda, 2022
(integrative literature review), Saurabh, Rani, & Upadhyay, 2022 (systematic literature review, case
study)
2. 2.1| Governance and control on blockchain technology:
2018: Beck et al., 2018 (a single case study), Zalan, 2018 (viewpoint), Zamani & Giaglis, 2018
(conceptual)
2019: Rikken et al., 2019 (literature review), Zachariadis et al., 2019 (conceptual with case examples)
2020: Morrison et al., 2020 (a single case study)
2021: Murray et al., 2021 (conceptual with case examples)
2022: Bellavitis, Fisch, & Momtaz, 2022 (empirical overview of DAO market)
2 2.2| Applications of blockchain and DAOs:

2019: Mackey, Shah, Miyachi, Short, & Clauson, 2019 (conceptual)

2020: Angieri et al., 2020 (conceptual with case examples), Ducree, Etzrodt, et al., 2020 (conceptual
with examples), Ducree, Gravitt, et al., 2020 (conceptual with examples), S. F. Zhang, Wang, &
Xiong, 2020 (technology solution presentation)

2021: De Campos, Chanel, Chauffaut, & Lacan, 2021 (technology solution presentation), Garcia-
Martinez, Angieri, Liu, Yang, & Bagnulo, 2021 (technology solution presentation), J. S. Zhang et al.,
2021 (technology solution presentation)

2022: Bataineh, Mardini, Khamayseh, & Yassein, 2022 (technology solution presentation), Zichichi,
Serena, Ferretti, & D'Angelo, 2022 (technology solution presentation), Zichichi, Ferretti, & Rodriguez-
Doncel, 2022 (technology solution presentation)
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2 2.3| Features of DAQOs from the technology side:
2018: Yuan & Wang, 2018 (conceptual with technology case examples)

2019: C. C. Liu et al., 2019 (conceptual with technology case examples), Wang, Ouyang, et al., 2019
(conceptual with technology case examples), Wang, Ding, et al., 2019 (conceptual with
technology case examples)

2021: Ducree et al., 2021 (conceptual), Duran & Griffin, 2021 (conceptual), Pan & Deng, 2021
(building and testing mathematical model)

3 3.1| Applications of blockchain and DAOs (technology literature):

2020: Kong, Zhang, Wang, & Shu, 2020 (technology solution presentation),

2021: Faqir-Rhazoui, Arroyo, & Hassan, 2021 (case study)

2022: Alao & Cuffe, 2022 (technology solution presentation), G. Liu, Chen, Han, Zhou, & He, 2022
(technology solution presentation), Y. Liu & Shang, 2022 (technology solution presentation), Nikolaidis
& Refanidis, 2022 (technology solution presentation), Zainal et al., 2022 (technology solution
presentation), X. Wang, Yang, Han, Wang, & Wang, 2022 (conceptual) )

3 3.2| Technical capabilities and security attributes of blockchain-based systems:

2019: Yao et al., 2019 (model design and simulated testing of it)

2020: Sayeed et al., 2020 (case studies of technology)

2021: Kumar, Kumar, Gupta, & Tripathi, 2021 (technology solution presentation and simulated
testing)

2022: Ben Saad, Ksentini, & Brik, 2022 (conceptual with technology examples), Bischof et al., 2022
(conceptual with technology examples), Ding et al., 2022 (conceptual with case examples), Nam &
Kil, 2022 (model development and cases), Zhou, Ma, Pan, & Zhu, 2022 (model development)

Figure 2 illustrates how overlapping themes were merged into four representative research

streams existing in DAO-related literature.
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Fig2. Combining Overlapping Themes Within Some of the Eight Research Streams
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We further briefly describe key themes observed within each identified research stream.

4.2.1. Foundational Features of Blockchain, Smart Contracts, and DAOs

This research stream covers the foundations of DAOs from both social perspective and
technological angles (e.g., Dwivedi et al., 2021). The foundational aspects of blockchain, smart
contracts, and DAOs constitute a critical area of scholarly inquiry. This stream, emerging from
the earlier phases of research, addresses the evolving nature of these technologies and their
organizational structures (Hassan & De Filippi, 2021; Hsieh et al., 2018). The studies in this
research stream remain descriptive, largely conceptual in nature, and offer many conversations

targeted at conceptualizing the emerging phenomenon of DAOs.

The studies in this research stream extensively discuss the so-called code-based governance
from both social and technological angles. The ‘code-is-law’ governance, often termed

"trustless," governance that relies on the integrity of software and algorithms to automatically
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execute transparent and enforceable rules, eliminates the dependence on trust in specific actors
or institutions (De Filippi, Mannan, & Reijers, 2022). For example, using blockchain
technology in DAO, cases such as CarMan publishe demand for car parts via smart contracts,
specifying criteria like delivery dates and price. Unlike traditional business transactions, the
blockchain enables automated bidding, encrypted submissions, and secure, immutable contract
rules, streamlining automated supplier selection and ensuring transparency in transactions

while preserving confidentiality (Dwivedi et al., 2021).

This and similar cases (e.g., TheDAO, Aragon, etc.) in this research stream are described
suggesting the paradigm shift towards a governance model that emphasizes immutability,
transparency, decentralization, and automation (Santana & Albareda, 2022), making a
significant departure from traditional governance models and offering a novel approach that
could redefine organizational structures and economic interactions in the digital era (Beck et
al., 2018; Lumineau et al., 2021). Understanding these foundational elements is essential for
the continued development and maturation of DAOs. In particular, understanding the code-
based governance, which is a central feature of DAOs and their governance model (Dwivedi
et al., 2021; Bellavitis, Fisch, & Momtaz, 2022), is essential as it has many legal, social, and
economic implications further explored in the second research stream presented in Section

4.2.2.

4.2.2. Governance in DAOs and its Legal, Social, and Economic Implications

As defined in the previous section, DAOs are based on code-based governance, or the ‘code-
is-law’ governing mechanism that results in substantial implications in social, legal, and
economic domains. The three types of governance, including the code-based adopted in DAOs,

are summarized and compared in Table 3.

Table 3. Different types of governance (based on the works of: Li (2009), Lumineau et al.
(2021), and Reijers et al. (2021))

Relation-based Governance Rule-based Governance Code-based Governance

Laws tend to be opaque and  Laws tend to be Laws tend to be transparent,
unfair, enforcement transparent, fair, and immutable, fair, and
particularistic enforcement universal enforcement universal
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Relying on private and local
information

Implicit and non-verifiable
agreements

Person-specific and non-
transferable contracts

High entry and exit barriers

Requiring minimum social
order

Low fixed costs to set up the

system, high transaction costs

Relying on public
information

Explicit and third-party
verifiable agreements

Country-specific, public,
and transferable contracts

Low entry and exit barriers

Requiring well-developed
legal infrastructure

High fixed costs to set up
the system, medium costs

Relying on public and
private information (On- and
Off-Chain)

Explicit and verifiable
agreements

Global, public, and
transferable contracts

Very low entry and exit
barriers

Requiring technological
infrastructure (Code is law)

High fixed costs to set up the
system, economies of scale

when executing when executing when executing

High and increasing marginal
costs to maintain

Low and decreasing
marginal costs to maintain

Low and decreasing
marginal costs to maintain

Rely on particularized trust Rely on generalized trust Trustless governance

Code-based governance diverges from rule-based governance in its decentralization and
autonomy. The decision-making power in code-based governance is distributed among
participants, negating the need for a centralized governing body or authority (Zwitter &
Hazenberg, 2020). This decentralization is a hallmark of DAOs, contrasting with the
centralized decision-making inherent in rule-based governance systems. The governance
model employed by DAOs is akin to rule-based governance in its reliance on explicit rules.
However, the immutable nature of blockchain technology, which underpins code-based
governance, presents challenges to adaptability and change, distinguishing it from the more

flexible, amendable nature of rule-based governance.

Exploring the implications of this innovative governance approach adopted in DAOs, the

second stream of research incorporates a dual-level analysis—macro, concerning implications

on policy, laws, and regulations, and meso, regarding social and economic implications of

governance structures and implementation of blockchain-based DAO organizations. In this

research stream, governance issues include reconciling decentralized organizations with the

existing policy, legal, and regulatory frameworks (e.g., Zamani & Giaglis, 2018; Chohan,
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2022) and developing supportive policy and institutional infrastructure (e.g., de Graaf, 2019;
Daluwathumullagamage & Sims, 2020; Zwitter & Hazenberg, 2020). The research area also
includes discussion on resolving stakeholder disagreements over decisions (e.g., Wang et al.,
2019) and balancing decentralization with accountability (e.g., Reijers et al., 2018). The
evolution of blockchain governance and legal frameworks has attracted significant scholarly
attention, peaking in 2022, and is currently the largest of all four identified research areas (see

Table 2).

At the macro level, the studies in this research stream discuss the critical divergence between
code-based and rule-based governance in their operational scope and jurisdiction. Rule-based
governance is inherently limited by the jurisdictional boundaries of the countries in which it
operates, constraining the rules and regulations to specific geographic areas. Conversely, code-
based governance is global, and therefore DAOs can be set up as global entities (Rikken et al.,
2019), transcending geographic limitations and offering a universal governance framework not
confined by national borders (Hsieh et al., 2018; Silenskyté, Butkevicien¢, Dhanaraj, 2022).
Even if the examples, such as Kleros - Crowdsourced Online Dispute Resolution — already
offer tokenized code-based dispute resolution involving jurors from anywhere in the world, the
code-based governance solutions remain suitable more for routine rather than complex
governance cases, in which rule-based governance retains its relevance (Howell & Potgieter,
2021). Moreover, the established global legal or policy framework around DAOs does not exist
yet (Bellavitis, Fisch, & Momtaz, 2022) what creates some uncertainties and hinders or poses

risks in their adoption (Duran & Griffin, 2021).

At the meso level, the effectiveness of code-based governance is debated. For example, while
smart contracts in DAOs can reward participants and execute pre-agreed actions, there is no
strong evidence yet that “they have any unique power to organize or control human behavior
over traditional forms of organization” (Corballis & Soar, 2022, p. 6). Moreover, some argue
that neither of the governance mechanisms can exist on their own. For instance, Hsieh and
Vergne (2022) empirically demonstrate that code-based governance in DAOs is supported with

social coordination mechanisms.

Furthermore, social and socio-technical implications of specific technology features are
discussed, such as the integration of both private and public information in code-based

governance, which allows for a nuanced and comprehensive governance approach,
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accommodating on-chain (public) and off-chain (private) information (Reijers et al., 2021).
While this dual information system enables code-based governance to provide a more
adaptable and transparent governance framework than the primarily single-dimension focus of
relation-based or rule-based governance systems, it also brings some challenges. The existence
of multiple versions of the network can also create confusion for users and developers, leading
to fragmentation of the network, such as in the case of Ethereum after The DAO attack

(Morrison et al., 2020).

The literature in this research stream points to several other challenges related to DAO’s
governance. The elimination of third-party regulators poses various key governance questions
related to decision-making authorities, security, and accountabilities in a decentralized network
(Zachariadis et al., 2019). Moreover, certain challenges remain regarding who is responsible
for what, who decides on changes in the blockchain application and organization, who can be
held accountable for which failures, and who takes risk mitigation measures when incidents
happen (Beck et al., 2018). Effective governance mechanisms are necessary to define and
formalize decision-making structures in DAOs, particularly during crisis situations (Rikken et
al., 2019). Finally, there are some basic barriers, such as mindset and nascent (the lack of
creativity or foresight) or infrastructure barriers that are likely to hinder DAO implementation
(Zamani & Giaglis, 2018). The studies rarely consider the ethical considerations in the
development and application of DAOs and, particularly, how blockchain technology could be
leveraged to promote socioeconomic equity and financial inclusion, despite decentralization

and transparency being considered as the central features of DAOs.

Similarly, as in the first research stream, the studies in this cluster remain highly descriptive
and technology-focused and barely provide discussion beyond a reflection on observed
phenomena or emerging possibilities from technology adoption. In the entire cluster, there is
only one IB-focused study by Zalan (2018) — a viewpoint paper concerning the international
entrepreneurship research that suggests that DAOs are well positioned to advance theories
related to born globals. The later paper also suggests that DAOs are primarily to be studied
through the digital platforms and ecosystems perspective due to their unique form of
governance and network effect in their internationalization process, resembling later calls, such
as in Silenskyté et al. (2024). In the cluster, the DAO governance is described from the

technology and community point of view with only minor positioning within several theories
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(ct. Daluwathumullagamage & Sims, 2020; Santana & Albareda, 2022), among which the most

popular and relevant to the field of IB are agency, transaction cost, and institutional theories.

Agency theory examines issues arising from information asymmetry and misalignment of
incentives between principals and agents (Jensen & Meckling, 1976). The literature on DAO
suggests that smart contracts may reduce certain agency costs by directly encoded rules to
govern relationships. However, agency challenges persist due to difficulties enforcing
decentralized contracts, especially during crises (Murray et al., 2021). Transaction cost theory
posits that firms exist primarily to minimize coordination costs (Coase, 1937). Accordingly,
automation and disintermediation in DAOs can substantially lower costs of transactions and
interactions (Wang et al., 2019). However, this lens does not directly address non-economic
costs of decentralized governance stemming from, for instance, inflexibility of the code (cf.
Murray et al., 2021) and therefore invites further research on what kind of costs and with what
impact are present once ‘code-is-law’ is applied (cf. Lumineau et al., 2021) in DAOs within

the local and international settings of the firm’s governance.

There have also been discussions about blockchain as an institutional technology (e.g.,
Davidson et al., 2018; Hassan & De Filippi, 2021) that would indicate institutional theory being
a relevant theoretical lens. Institutional theory examines how organizational forms and
behaviors evolve in relation to their institutional environment. The theory elucidates the formal
and informal rules that orchestrate human interaction, emphasizing the critical role these rules
play in shaping economic performance. This theoretical framework distinguishes between
institutions, which comprise formal rules, informal constraints, and enforcement
characteristics, and organizations, defined as groups of individuals engaged in collective, goal-
oriented activities (DiMaggio & Powell, 1983). Within this paradigm, the institutional
framework and the technology employed are pivotal in determining transaction costs, which,
in turn, influence economic performance. The theory underscores the significance of
institutions in mitigating uncertainty and organizing human interaction, albeit recognizing that
outcomes may not always align with efficiency due to the actors' incomplete information,
which affects their decision-making processes. Transaction costs emerge predominantly
because information distribution is costly and asymmetrically held by the parties involved in

an exchange, leading to market imperfections. Despite this, institutional innovations have been

20



instrumental in lowering transaction costs and enhancing the gains from trade, albeit without

necessarily fostering conditions for efficient markets (DiMaggio & Powell, 1983).

In the realm of DAOs, governance becomes institutionalized by technology (Davidson et al.,
2018; Hassan & De Filippi, 2021), and structures are codified and deployed on the blockchain
through smart contracts. This code-based governance mirrors rule-based governance to an
extent, as both frameworks depend on explicit rules to regulate organizational behavior.
However, the comparison reveals significant distinctions. Rule-based governance,
characterized by laws and regulations enforced by a central authority, aims to be transparent,
fair, and uniformly applied. In contrast, code-based governance leverages computer code, such
as smart contracts, to automate the execution of rules without human intervention. The
specificity and precision of code-based rules exceed those in rule-based governance due to the
necessity of executing these rules exactly as written. However, the simplified view on

institutions received critique (Frolov, 2021) and requires further investigation.

Not common in the IB field but highly useful in the DAO context is the game theory, which
models strategic decision-making between self-interested actors. It offers useful perspectives
on designing incentives and governance schemes to promote participation in DAOs (cf.
Daluwathumullagamage & Sims, 2020; Santana & Albareda, 2022). This theory has been
applied and might be useful to further theorize DAO governance, even if game theory-based

models may be complex to apply given the dynamic nature of decentralized organizations.

4.2.3. Applications in Blockchain Technology

The application stream highlights the transformative potential of DAOs in various sectors
including enterprise management and the sharing economy, and provides examples of DAO
applications in the context, such as shared scientific publishing management (Mackey, Shah,
Miyachi, Short, & Clauson, 2019), managing global sustainability-related actions (Ducree,
Etzrodt, et al., 2020), open platform strategy for science (Ducree, Gravitt, et al., 2020), health
applications in IoT (Bataineh et al., 2022), [oT network trust enabling solutions (G. Liu, Chen,
Han, Zhou, & He, 2022), large-scale e-voting (Zhang, Wang, & Xiong, 2020), surveillance
systems (De Campos, Chanel, Chauffaut, & Lacan, 2021), finance (Faqir-Rhazoui, Arroyo, &
Hassan, 2021), data management (J. S. Zhang et al., 2021; Zainal et al., 2022; Zichichi, Ferretti,

& Rodriguez-Doncel, 2022), agricultural water rights trade management (Y. Liu & Shang,
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2022), incentivization (Nikolaidis & Refanidis, 2022), power systems (Kong, Zhang, Wang,
& Shu, 2020), metaverse (Wang, Yang, Han, Wang, & Wang, 2022), or renewable energy-
related solutions (Alao & Cuffe, 2022).

The studies on DAO applications are primarily published in technology journals and
methodologies focus extensively on presenting, testing, or discussing technology solutions.
The existing studies on DAO applications do very little to bridge technology and business
perspectives. For this reason, we further delve into DAO applications in finance - Decentralized
Finance (DeFi) DAOs, — which may appear the most IB-relevant and could build this missing

bridge between the technology and (international) business literature.

DeFi DAOs are one of the widest applications of DAO. DeFi DAOs have gained significant
traction over the past few years, providing a range of services such as lending, trading,
insurance, and asset management, among others. These financial services are highly regulated
locally, regionally, and internationally, but also are central for conducting international
business, which, therefore, makes the DeFi DAO applications particularly interesting to the IB
scholarship. Table 4 shows the ten largest DeFi DAOs by market capitalization as of March
14th, 2023 (CoinMarketCap, 2023), some of which we explore more in depth.

Table 4. Ten Largest DeFi DAOs by Market Capitalization (CoinMarketCap, 2023)

#  DeFi DAO (Symbol) Market Cap

1  Compound (COMP)  $4.6 billion USD
2 Aave (AAVE) $3.7 billion USD
3 Uniswap (UNI) $3.2 billion USD
4  MakerDAO (MKR) = $1.8 billion USD
5 SushiSwap (SUSHI)  $1.6 billion USD
6  Curve DAO (CRV)  $1.2 billion USD
7  Yearn.finance (YFI)  $1.1 billion USD
8 Balancer (BAL) $757 million USD
9 Synthetix (SNX) $653 million USD
10 Bancor (BNT) $431 million USD

Compound and Aave are decentralized lending and borrowing platforms (Aave, 2020; C. Labs,
2018). Meanwhile, Uniswap and Sushiswap serve as a decentralized exchange platform for
blockchain-based tokens (docs.sushi, 2022b; hackmd, n.d.), while MakerDAO (MKR) operates
as a decentralized platform for issuing and governing stablecoins (MakerDAO, 2017). These

DeFi platforms provide open, transparent, and accessible financial products and services online
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without being strongly bound to local or regional legal frameworks. Table 5 provides a more

detailed summary of the five largest by market capitalization DeFi DAOs, including their major

features.

Table 5. Detailed Matrix of Top 5 Largest DeFi DAOs by Market Capitalization

Category

Applica-
tion

Gover-

nance

Decentra-
lization/
Centra-
lization

Security

Scalability

Regula-
tion

Compound
(COMP)
Decentralized
lending and
borrowing
platform

Decentralized
Governance,
using
governance
token
(COMP) with
proportional
voting power.
Potential risk
of
centralization
due to large
token holders;
Measures
taken:
Timelocks

Bug Bounty
Program,
formal
verifications,
security
audits;
Audited smart
contracts by
third-party
security firms
Layer 1:
Ethereum 2.0
Layer 2:
Polygon,
zkSync

Potential
regulatory
uncertainty in
some
jurisdictions

Aave (AAVE)

Decentralized
lending and
borrowing
platform

Decentralized
Governance,
using
governance
token (AAVE)
with
proportional
voting power.
Potential risk
of
centralization
due to large
token holders;
Measures
taken:
Cooldown
Mechanism
Bug Bounty
Program,
formal
verifications,
security
audits;
Audited smart
contracts by
third-party
security firms
Layer 1:
Ethereum 2.0
Layer 2:
Polygon,
Aave Arc
(collateral)
Electronic
Money
Institution
license from
the UK

Uniswap
(UND)
Decentralized
exchange
platform for
blockchain-
based tokens
Decentralized
Governance,
using
governance
token (UNI)
with
proportional
voting power.
Potential risk
of
centralization
due to large
token holders;
Measures
taken:
Timelocks

Bug Bounty
Program,
formal
verifications,
security
audits;
Audited smart
contracts by
third-party
security firms
Layer 1:
Ethereum 2.0
Layer 2:
Optimism,
Arbitrum,
zkSync
Potential
regulatory
uncertainty in
some
jurisdictions
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MakerDAO
(MKR)
Decentralized
platform for
issuing and
governing
stablecoins
Decentralized
Governance,
using
governance
token (MKR)
with
proportional
voting power.
Potential risk
of
centralization
due to large
token holders;
Measures
taken: Debt
Ceiling

Bug Bounty
Program,
formal
verifications,
security
audits;
Audited smart
contracts by
third-party
security firms
Layer 1:
Ethereum 2.0
Layer 2:
StarkNet,
Optimism,
Arbitrum
Potential
regulatory
uncertainty in
some
jurisdictions

SushiSwap
(SUSHI)
Decentralized
exchange
platform for
blockchain-
based tokens
Decentralized
Governance,
using
governance
token
(SUSHI) with
proportional
voting power.
Potential risk
of
centralization
due to large
token holders;
Measures
taken:
Timelocks

Bug Bounty
Program,
formal
verifications,
security
audits;
Audited smart
contracts by
third-party
security firms
Layer 1:
Ethereum 2.0
Layer 2:
Optimism,
Arbitrum,
zkSync
Potential
regulatory
uncertainty in
some
jurisdictions



Financial
Conduct
Authority

All of these DeFi platforms utilize decentralized governance through their respective
governance-tokens, which grant proportional voting power to their token-holders (Aave, 2020;
Adams, Zinsmeister, Salem, Keefer, & Robinson, 2021; CryptoLibrary, 2023; docs.sushi,
2022a; C. Labs, 2022b; MakerDAO, 2017). This decentralized governance model allows for
greater transparency and community involvement in the decision-making process for these
platforms. However, there is a potential risk of centralization if the top investors for all the

DeFi DAOs hold a large percentage of governance-tokens.

To address this concern, each platform has implemented various measures. Aave has
implemented cooldown mechanisms, which require token-holders to wait a certain amount of
time before being able to vote or take other actions on the platform (Dodao, n.d.). This helps
to prevent large token-holders from making hasty or unilateral decisions that could lead to
centralization. Compound, Uniswap, and SushiSwap have implemented timelocks, which
delay the execution of certain actions on the platform for a specified amount of time (C. Labs,
2022b; SolidityDevStudio, 2022; Uniswap, n.d.). This helps to ensure that decisions are made
with careful consideration and in the best interest of the community, rather than by large token-
holders seeking to increase their own power. MakerDAO has implemented a debt-ceiling
mechanism, which limits the amount of stablecoins that can be minted based on the collateral
held in the system (MakerDAO, 2017). This helps to prevent large token-holders from
dominating the platform and ensures a more equitable distribution of power among users. By
implementing these various measures, these DeFi platforms aim to mitigate the potential for

centralization and ensure a fair and democratic governance process for all users.

Security as a fundamental aspect of their operations is a high priority for each of these DeFi
platforms. To ensure the security and safety of their users and assets, each platform has
implemented a range of security measures, including bug bounty programs, formal verification,
and security verifications, with all smart contracts audited by third-party security firms. These
measures help to identify and mitigate potential security vulnerabilities and ensure that the
platforms are able to provide a secure and reliable environment for the users (Aave, 2023;

GitHub, 2023; C. Labs, 2022a; security.makerdao, n.d.).
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Regulation is a significant challenge facing DeFi platforms, as they operate in a largely
unregulated environment. Each platform faces potential regulatory uncertainty in some
jurisdictions. However, Aave has taken steps to address this issue by obtaining an Electronic
Money Institution (EMI) license from the UK Financial Conduct Authority. This license allows
Aave to provide financial services for organizations in the UK and demonstrates a commitment

to compliance and regulatory oversight (Paypers, 2023).

Despite the promise, challenges such as governance centralization, security, and scalability
persist. This governance model, characterized by global, public, and transferable contracts,
raises significant questions about accountability and compliance, particularly as four of the top
five DeFi DAOs, excluding Aave, operate outside conventional regulatory frameworks
(Paypers, 2023). Addressing these issues requires ongoing research into the technical and
organizational mechanisms of DAOs, especially when DAO applications aim to substitute
services in traditionally highly regulated industries nationally and internationally. Further
research is needed to evaluate how DAOs can mitigate the risks of centralization and ensure
equitable governance and what are the emerging applications of DAOs beyond DeFi, and how

they can be realized.

4.2.4. Technical Capabilities and Security Attributes of Blockchain-based Systems

Security and scalability (the ability of a system to handle increasing amounts of data and
transactions without sacrificing performance or security (Buterin, 2014)) emerge as paramount
concerns for DAOs, with the literature highlighting various risks and proposing solutions. The
study by Wang et al. (2019) is particularly noteworthy, offering a comprehensive examination
of the intricacies of blockchain-enabled smart contracts. This seminal work elucidates their
operational mechanisms, proposes a conceptual framework, explores application scenarios, and
articulates the challenges and prospects. Similar comprehensive overviews and thematic focus
on Governance, Security, and Scalability are evident in the contributions by Aave (2020), Labs
(2018), and others within our top ten list, attesting to their centrality in blockchain and DAO-
related research. The balance between decentralization, security, and efficiency remains a core
challenge, necessitating further investigation into layer 2 solutions and the robustness of smart

contracts (Yuan & Wang, 2018; Sayeed et al., 2020).
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There have been several documented attacks in public permissionless blockchain-based
networks that raise questions about the trustworthiness of the code-based governance and its
ability to solve agency-related concerns. The most well-known attack is TheDAO attack, which
exploited a vulnerability in the smart contract to steal approximately $50 million worth of Ether
in 2016. The DAO incident underscores the challenges of blockchain governance and legal
frameworks, highlighting the lack of judicial infrastructure to address breaches within these
systems (Morrison et al., 2020). This event epitomizes the crisis situations DAOs may face,
emphasizing the need for robust governance models that can navigate such complexities. Other
attacks include the Parity Wallet hack, where an attacker exploited a vulnerability in the Parity
multi-signature wallet code to steal approximately $30 million worth of Ether in 2017, and the
King of the Ether Throne attack, which exploited a vulnerability to win the entire balance of a
flawed contract in 2016. These attacks demonstrate the importance of identifying and

addressing vulnerabilities in smart contract codes to prevent potential exploitation (Sayeed et

al., 2020).

Thus, further research is needed in this area to investigate the way technology can deliver the
promise of code-based law without compromising security when the network is growing.
Future research around the technical capabilities and security may include questions such as
how can DAOs enhance their security frameworks to mitigate risks associated with smart
contracts and blockchain vulnerabilities, as well as what are the most effective scalability
solutions for maintaining the efficiency of DAOs without compromising security or

decentralization.

5. Discussion on DAO-related research and Its Implications to the

field of International Business

DAOs represent a potentially transformative but nascent organizational form facing issues
spanning technology, governance, regulation, and adoption. Ongoing research aims to
capitalize on their opportunities while navigating various challenges. The delineation of the
clusters facilitated a nuanced discussion on four research streams, offering a window into the
developments and trends shaping DAOs. This discourse not only enhances our comprehension

of DAOs and their potential to redefine organizational operations, automate decision-making,
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and bolster transparency and accountability but also posits critical research questions to guide

future scholarly endeavors.

In the field of IB, there have been first attempts to make sense of these organizations (cf. Zalan
(2018), Singh et al. (2023), Silenskyté et al. (2024) and with this more systematic overview of
DAO research, we intend to present further research agenda indicating the areas where DAO
could change currently existing assumptions about governing and performing IB operations at

macro, meso, and micro levels of analysis.

5.1. Macro perspectives on DAO implications to IB

As discussed, DAO as an organization operates across borders and jurisdictions. While it
currently is an object that suffers from institutional voids, it also has the possibility to make 1B
transactions more inclusive and less vulnerable to political environments, given that it operates
in a virtual dimension and is based on automated, pre-defined, code-based transactions. Thus,
DAQO as an organizational form allows creating and managing MNCs or DPEs that can transact
with countries in which the legal or financial environment is currently underdeveloped in a
trustworthy and predictable manner, potentially lessening the divide between the Global North
and the Global South. Furthermore, DAOs are likely to bring new funding and governance
mechanisms for the countries currently in crisis (e.g., UkraineDAQO) or those where a limited
number of citizens have access to the services of financial institutions. However, as code-based
governance remains a subject to security and legitimization issues, further research is needed

on how this DAO potential could be realized.

DAOs may reduce the levels of corruption since investments and purchases of expensive goods
(e.g., digital art objects) through DAOs happen in a transparent, traceable, and fixated manner.
In fact, there are several cases that indicate how the Bitcoin network has already been used to
trace and eliminate illegal international financial transactions. Thus, in terms of financial,
social, legal, and democratic governance, DAOs offer several promising IB research questions

to be explored. These include, but are not limited to the following considerations:

Institutional environment: 1f and how can DAO help overcome institutional voids present in
various regions, especially the Global South? Can DAOs contribute to the global financial
inclusion and the creation of global financial institutions that are not vulnerable to various

manipulations causing global financial crises? Can DAOs contribute to the promotion and
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establishment of democratic governance across the world, providing a framework for secure
democratic voting in every country? Can code-based governance overtake the rule- and
relation-based governance frameworks currently dominating in the international business
environment? In what ways does the adoption of DAOs affect levels of corruption in various
countries? What policy and legal frameworks are needed to legitimize DAO operations locally,
regionally, and internationally? Are these policies and legal frameworks DAO application-
sensitive? Can DAOs become a tool to avoid international sanctions imposed on specific

countries or regions?

Global business environment. How will more frequent applications of DAOs in various
services and operations affect globalization and the global business environment? Can Global
Value (GVC) and Supply Chains (GSC) regionally and globally be automated through the
adoption of DAOs? To what extent and in what ways code-based governance and DAO

adoption alter the transactions in GVC and GSC?

Sustainability and crisis management: How adoption of DAOs affect global sustainability-
oriented actions? How does DAO adoption relate to different dimensions of sustainability
actions globally and locally? How can DAOs contribute to the country-level crisis

management, such as directly and reliably providing support to the country at war?

Institutional and transaction cost theories are likely to dominate these investigations; however,
new theoretical explorations would be highly encouraged. IB researchers are likely to be forced
to expand their methodological horizons when exploring these questions and borrow from
technology-oriented research, since technology knowledge and ways to explore DAOs are
likely to require obtaining and analyzing new kinds of data, such as transactions within DAOs.
Data quality and accessibility will be an additional challenge, because investigation of
transactions on public permissionless blockchain-based networks may be anonymized or
performed through VPN resulting in failure to identify the origin country of the transaction

(cf., Silenskyté et al., 2022).

5.2. Meso perspectives on DAO implications to IB

Meso issues in IB concern issues related to business network management, business model
development and management, corporate management, and headquarters-subsidiary

relationships. For each of these areas, research on DAOs offers very interesting implications.
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Business network theorization in IB and DAOs. DAO as an organizational form has very vague
boundaries. Thus, due to DAO features, not only internal network management (Forsgren,
Holm, & Johanson, 2007) becomes more codified and automated, but also external business
network management (Forsgren et al., 2007) may become easier as well. Can DAO help
overcome challenges related to finding, establishing, and utilizing business networks for
international operations? Do the tensions between internal and external business networks
disappear, if DAO is adopted as a governance form? How does DAO, being a decentralized
organization, affect relationships with business networks in different countries? Do ways of

developing business relationships change when DAO is adopted for IB operations?

DPEs and DAOs: Public permissionless blockchain has already been argued to create collective
virtual enterprises that constitute distributed, sharedly governed DPEs in which benefits are
shared by the entire network (Silenskyté et al., 2024). How are the network affect and network
externalities (Stallkamp & Schotter, 2021) affected in DAO-based DPEs? Do DAOs create
long-awaited DPEs without borders? How to design and effectively manage blockchain-based
global DPEs that integrate multiple technologies, such as IoT and AI (Beniiche et al., 2021;
Silenskyté et al., 2024)? Digital platform and ecosystem literature in IB could be significantly
enriched with the investigation of DAOs (Zalan, 2018).

MNC management theorization: Regarding the corporate management and headquarters-
subsidiary relationships, DAOs also bring new questions to be explored. Can DAO be used as
a standardization mechanism (Kim, Park, & Prescott, 2003), effectively substituting currently
available integration through standardization mechanisms? How does adoption of DAOs
change control readjustment practices (Stendahl et al., 2021) in MNCs? Can headquarters-
subsidiary relationships (Kostova, Marano, & Tallman, 2016) become less challenging if

transactions are to be managed through DAO?

Exploration of DAOs are likely to refine the above-mentioned international management
theorizations. Methodologically, it may mean that IB researchers may need to consider
innovative data collection methods, such as virtual ethnography (Vesa & Vaara, 2014),
simulative code for governance development and testing (e.g., Dwivedi et al., 2021), or

futuristic case study designs (e.g., Hoffmann & Dahlinger, 2019).
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5.3. Micro perspectives on DAO implications to IB

Finally, at a macro level, especially when considering task allocation and division across
borders in the form of Global Virtual Teams (GVTs), DAOs raise questions about the potential
shift in GVT management. Moreover, the questions of hiring and managing a workforce across
borders and ‘hunting’ for the best candidates globally should also be reconsidered, if DAO is
being adopted. E-Delphi studies (e.g., Benitez-Martinez et al., 2022), already mentioned virtual
ethnographies would be helpful in these investigations in addition to traditionally applied

research methods.

Managing Global Virtual Teams with DAOs. Free riding and biases in GVT member
evaluations are common (Tavoletti et al., 2022); however, task allocation and evaluation
through code-based governance would allow diminishing these biases and focusing only on the
outcomes that were initially defined and verified through the bias-free technological rather than
biased human assessment. Many cross-cultural conflicts in organizing and management
typically are present in a multicultural and multilingual workplace (e.g., Brett, 2018; Tange &
Lauring, 2009); however, since management through DAO happens by self-assigning to prior
defined tasks and therefore agreeing with the pre-defined, codified task and evaluation system,
DAO adoption for organizing in a culturally diverse workplace may reduce various conflicts
and costs related to cultural differences. Do GVT become more effective and efficient if their

work is organized by using DAO?

Cross-cultural management. Furthermore, IB scholars may be interested in exploring
questions, such as: to what extent and in what ways DAO adoption for organizing reduces
culture and language related conflicts at work in MNCs? Can mistakes and misunderstandings
in multicultural workplaces be avoided, if the workforce is managed through DAOs? Is there a
better chance to hire the best candidates globally, if they are recruited through DAO defined
tasks rather than contractual agreements and headhunting? These and many other questions
within cross-cultural management and international human-resource management literature
could be explored when researching public permissionless blockchain enabled code-based

governance and its adoption in DAOs.
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6. Conclusion

This article has provided a comprehensive bibliometric and content analysis of the literature
on DAOs, elucidating the current state of research, key themes, and influential works in the
field as well as its most prominent applications, such as DeFi. By employing a rigorous
methodology that included an expanded keyword search and clustering techniques, we
identified 73 relevant articles and categorized them into three main clusters that cover DAO
concept and its central features, social, legal, economic, and policy implications of DAO
adoption, security and accountability concerns, and the DAO applications. As the current
research on DAOs provides very scarce implications for IB, in the discussion, we elaborate

on what this emerging phenomenon means for the IB theory and practice.

The findings obtained via literature review invite further investigations on the governance
frameworks that can balance the decentralized nature of DAOs with effective decision-
making processes, especially in crisis situations and under local, regional, and global
institutional voids. The security and scalability of blockchain systems remain a crucial
challenge that warrants further investigation. The socioeconomic impacts of DAOs and DeFi
calls for further investigation, particularly in terms of their potential to democratize financial
services and disrupt traditional economic models. Additionally, exploring the intersection of
DAOs with other emerging technologies, such as artificial intelligence and the Internet of
Things, could provide new avenues for innovation. In the field of IB, DAOs are invited to
revisit some of the major theorizations on various aspects of organizing and conducting
international business at the three levels of analysis (macro, meso, and micro). Moreover, a
cross-disciplinary research approach has a strong potential to expand the scope of IB research
methodologies with innovative methods better suited to capture the global virtual
phenomenon of code-based governance as well as its implications for the institutional

environment, strategic MNCs, DPEs, and cross-cultural management.

By addressing the identified research gaps, scholars can contribute to the maturation and
broader understanding of DAOs and DeFi, ultimately driving innovation and efficiency in
various sectors. Our work serves as a critical resource for scholars seeking to navigate the
complexities of this rapidly evolving field and provides a roadmap for future investigations

that can shape the trajectory of decentralized technologies.
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