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ABSTRACT:

Finance, supply chain, and decentralized applications are some of the industries that have undergone a
revolution in relation to blockchain technology, and smart contracts are at the center of this revolution.
Smart contracts are computer protocols that are programmed on blockchain systems and which allow
transparency, immutability, and decentralization. Nonetheless, governance in a blockchain is a problem
area, because the conventional centralized systems are inconsistent with its decentralised characteristic.
This article discusses self-governance of blockchain whereby decision making is computerized using
smart contracts to achieve decentralized regulations. It reviews the prevailing conditions in blockchain
governance, issues and the way smart contracts would enhance transparency, efficiency and security.
Also provided in the study are the advantages and drawbacks of decentralized governance, which includes
issues of scalability and security, and the moébius strip connection between autonomous governance and
blockchain platforms. Moreover, it assesses the place of decentralized autonomous organizations (DAOS)
in blockchain governance and the issues of their implementation.
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Introduction

Blockchain technology has brought the age of
decentralized systems, and offered new paradigms
of how networks can be organized and regulated.
The main idea of this technological revolution is so-
called smart contracts, which are self-executing
contracts written on the blockchain that enable
automated, secure, and transparent transactions
without involving the traditional intermediary
(Ahuja et al., 2024). There has been significant
interest in these contracts as they have the potential

to efficiency-enhance processes in a wide variety of
industries, including, but not limited to, supply chain
management, finances, healthcare, and governance
(Ahuja et al., 2024; Choi & Kim, 2024).
Nevertheless, the management of blockchain
systems and smart contracts deployed on them is one
of the pressing issues that require new approaches.
In the conventional governance systems, the
systemic  regulations, decision-making, and
enforcement of these decisions are carried out by a
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centralized authority like a government or a
corporation (Liu et al., 2022). In a sharp contrast,
blockchain technologies are designed on a
decentralized framework, with no authority having
an ultimate power over the network and transactions
within the system (Ahuja et al., 2024; Kaur et al.,
2022). Such decentralization brings into basic
guestion how decision-making can be effectively
handled and conflict resolved in these naturally
distributed systems. As a promising way out,
autonomous blockchain governance is becoming
relevant, which is based on the capabilities of smart
contracts to automate governance mechanisms and
allow blockchain systems to self-regulate and
achieve minimal human involvement, leading to
improved efficiency, transparency, and trust
(Covarrubias & Covarrubias, 2021).

Background of the Study

As an intrinsically decentralized technology,
blockchain token offers a sea change in terms of
governance, shifting the focus off of the older,
centralized models of control (Ahuja et al., 2024).
This enabling technology lays the groundwork of
decentralized networked governance and creates the
conditions that slowly reduce the need in internal
and external monitoring mechanisms that in the past
were key to alleviating the agency problems in
corporate governance (Kaal, 2019). Self-executing
agreements in the form of smart contracts that are
implemented as code become an interesting way to
automate and improve governance in these
decentralized systems (Sun et al., 2016). Such
contracts are supposed to perform a certain action
automatically when a set of preconditions is met,
thus reducing the number of intermediaries and,
possibly, making corporate governance more
inclusive by amplifying the voices of workers and
customers (Covarrubias & Covarrubias, 2021).
These contracts are transparent and unchangeable,
giving all participants a clear picture of rules and
requirements (Ahuja et al., 2024). Smart contracts
are not disputable once they are implemented on a
blockchain, meaning that the programmable
contracts are immutable (Ahuja et al., 2024). The
fact that smart contract allows secure and reliable
transactions to take place without a third-party
involvement makes it an ideal match in autonomous
governance (Choi & Kim, 2024).

Justification

The blockchain technology has appeared as a hew
disruptive instrument, providing decentralized and
tamper-evident  solutions and  transforming
industries (Gupta, 2023). A major benefit of the
technology is its ability to mechanize processes of
trust without involving a central authority, which
helps to eliminate risks and generate efficiencies in
human interactions, whether in business or
governmental settings (Benton & Radziwill, 2017).
The revolutionary mechanism enables safe
recording of transactions via decentralization,
transparency, and immutability and changes the way
financial operations are performed fundamentally
(Agarwal et al., 2023; Alam, 2024). The use of
blockchain technology goes well beyond its
intentional creation in the cryptocurrency, as it is
now utilized in voting systems, supply chain
management, and digital identity verification
(Sharabati & Jreisat, 2024). The independence
exhibited by blockchain systems will enable singular
decision-making ~ without  involvement  of
intermediaries, which will simplify operations
within various sectors. Every authorized user has a
possibility to monitor the transactions and keep
copies of all the transaction records, which promotes
transparency and accountability (Kaur et al., 2022).

Objectives of the Study

1. To explore the concept of autonomous
blockchain governance and its potential to
automate decision-making processes.

2. To examine the role of smart contracts in
enabling decentralized and trustless governance
systems.

3. To investigate the benefits and challenges of
implementing autonomous governance in
blockchain networks.

4. To assess the implications of autonomous
governance for industries such as finance,
healthcare, and logistics.

5. To evaluate the potential of decentralized
autonomous organizations (DAOs) as a
governance model for blockchain systems.

Literature Review

Blockchain governance is the field that has been
explored with a variety of models, starting with
centralized schemes all the way to decentralized
ones, with Decentralized Autonomous
Organizations being an example of the latter and its
potential (Nabben, 2021). DAOs operate through a
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set of rules programmed into smart contracts, thus
allowing the participants to use voting and collective
decision-making procedures in the absence of
central intermediaries (Werbach et al., 2025).
Blockchain  systems are characterized by
decentralization, which  creates  governance
challenges, especially when it comes to scalability
and decentralizing decision-making among a large
population of participants (Vangala et al., 2020).
Smart contracts represent a high-tech solution, since
they automate governance procedures, but there are
still doubts about their safety, as well as their lack of
flexibility and adaptability to unpredictable events
(Rozas et al., 2021). the idea of self-sovereign
blockchain governance is becoming more prominent
an approach to automating governance procedures
and reducing the number of human participants as
much as possible by allowing smart contracts to
decide and apply regulations (Liu et al., 2022). The
latter is especially relevant to decentralized
applications (dApps) since traditional governance
systems might be ineffective in this case (Santos et
al., 2021). The advent of DAOs is a move towards
more decentralized governance systems, but their
usability will depend on solving scalability problems
and obtaining the reliability of smart contract
executions. DAOs operate with large sums of money
and build considerable global communities, yet they
face a set of challenges, such as declining
motivation, increased centralization, and the lack of
adapting to new conditions, that hinder innovation
(Ballandies et al., 2024).

Material and Methodology

The research relies on the qualitative review of the
available literature on the topic of blockchain
governance, smart contracts, and autonomous
governance systems. Multiple case studies and
research articles were examined to evaluate the
prevailing condition of blockchain governance and
how smart contracts facilitate decision- making
automation.

Also, the paper proposes a theoretical model of
applying an autonomous governance in blockchain.
This framework discusses how smart contracts can
be combined with governance systems, what
benefits and issues decentralization of decision-
making may bring.

Results and Discussion

Applications of the autonomous blockchain
governance have tremendous advantages that
comprise enhancement of transparency, efficiencies,
and elimination of interdependence. They can result
in automation of the decision making process in
smart contracts and lead to much faster and efficient
execution of operations in blockchain networks.
Furthermore, the totality of security and
trustworthiness of the blockchain applications can
be enhanced with decentralized models of
governance.  Scalability —and  security are
nevertheless an issue. Smart contracts have to be
developed to solve non-trivial decision-making
problems, and governance frameworks need to be
resilient enough to be used in uncertain times.
Moreover, the problem of the possible exploitation
of vulnerabilities by malicious parties in smart
contracts and blockchain networks is also of
concern. In spite of these difficulties, the prospect of
autonomous governance in changing blockchain
system is great. Efficiency and trust In a blockchain
network, governance can be automated and
intermediaries may be reduced, making governance
more efficient and trustworthy.

Limitations of the Study

Although the idea of autonomous blockchain
governance is theoretically appealing, additional
empirical research is needed to determine its
effectiveness in practice and of what consequences
it will be. The existing knowledge, stored mainly in
the currently existing literature and theoretical
frameworks, offers a fundamental idea of the future
potential of such systems but is not supported by
the power of real-life applications and empirical
evidence (Werbach et al., 2025). This is where the
challenge of theoretical models ends and the hard
labor of applications begins, which must be
thoroughly tested and evaluated in order to grasp the
innuendoes and hardships of autonomous
governance models (Rozas et al, 2021).
Decentralized autonomous organizations. The
question of whether this serves as a panopticon of
algorithmic governance or a true panacea to
improving human autonomy within autonomous
systems is an important field of inquiry (Nabben,
2021). With the further spread of blockchain
technology across multiple fields, the necessity of
effective governance systems becomes more
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evident, especially considering the issues of the
reliability of on-chain algorithmic systems and off-
chain community-related conflicts (Liu et al., 2022).
Future Scope

The most critical task of future research endeavors
regarding the area of autonomous blockchain
governance systems concerns empirical efforts to
deploy the framework into practice and, particularly,
to develop scalable and secure smart contracts
capable of efficiently handling decision-making
processes in decentralized networks (Liu et al.,
2022). This includes both the further optimization of
the technical process of smart contract creation and
the solution of the conceptual issues connected to the
need to prove their reliability, transparency, and
ability to withstand malicious interference (Omer,
2025). It is also paramount to research consensus
mechanisms that are alternatives to Proof-of-Work
and Proof-of-Stake because they could be more
energy efficient and scalable to use in autonomous
governance applications (Benton & Radziwill,
2017). What is more, the formal verification of smart
contract code to mathematically prove the

Conclusion

Leaderless blockchain governance is a concept that
could transform the way decentralized systems
work, as it automates decision making process via
smart contracts. Autonomous governance has the
potential to make blockchain networks more
efficient and trusted by reducing relevance of
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