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BLOCKCHAIN TECHNOLOGY AND SMART
CONTRACTS: LEGAL INNOVATIONS AND FUTURE
PROSPECTS IN THE INDIAN LEGAL SYSTEM

AUTHORED BY - RAJINI BOLLERA KUSHALAPPA!

ABSTRACT

Blockchain technology, particularly when combined with smart contracts, is emerging as a
transformative force in various sectors, including the legal field. This paper explores the
integration of blockchain within India's legal system, specifically focusing on its interaction
with the Indian Contract Act, 1872, and the Information Technology Act, 2000. As the legal
industry grapples with inefficiencies, blockchain promises enhanced transparency, security,
and automation, offering a promising solution for contract enforcement, intellectual property
management, and dispute resolution. The paper critically examines the functionality of smart
contracts—self-executing digital agreements encoded on the blockchain—and the challenges
of their legal enforceability within the traditional legal framework. Issues such as the regulatory
complexities surrounding cryptocurrencies, the immutability of blockchain, and the need for
tailored legal reforms are discussed in depth. Furthermore, global case studies from
jurisdictions like the UAE and Singapore illustrate the potential for blockchain to streamline
governance and modernize legal services. Through this analysis, the paper proposes legal
reforms and frameworks needed for the successful adoption of blockchain technology in India,
emphasizing the importance of balancing innovation with legal accountability. The research
also highlights the role of blockchain in enhancing judicial transparency and reducing
operational costs. This study aims to provide actionable insights for policymakers, legal
professionals, and academics, offering a roadmap for bridging the gap between technological

advancements and traditional legal systems.

Keywords: Blockchain, Smart Contracts, Indian Contract Act, Legal Frameworks,
Cryptocurrencies, Legal Enforceability, Information Technology Act, Regulatory Compliance,

Intellectual Property, Legal Innovation.
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1. INTRODUCTION

Blockchain technology has emerged as a transformative force across numerous sectors,

including finance, supply chain management, and, more recently, the legal field. 2At its
essence, blockchain is a decentralized, distributed digital ledger that securely records
transactions across a network of computers, ensuring that once a transaction is logged, it
becomes virtually immutable. This innovation introduces a significant leap in transparency,
security, and efficiency in executing agreements, heralding the era of decentralized agreements
and smart contracts.® In the context of India, a country with a legal framework deeply rooted
in traditional norms, the introduction of blockchain into contract law brings both prospects and
challenges. Blockchain operates by creating a sequence of blocks, each containing data, a
unique hash, and the hash of the preceding block, which collectively form a chain. The structure
is such that altering any block would require changing all subsequent blocks, making data
manipulation virtually impossible.* This decentralized model negates the need for a central
authority, as a distributed network of nodes collaboratively upholds and authenticates the

ledger.

Smart contracts®, on the other hand, are self-executing programs that automatically enforce the
terms of an agreement, ensuring the transfer of digital assets between parties upon the
fulfillment of predefined conditions. ®While traditional contracts require legal enforcement,
smart contracts operate via code, making them enforceable by the logic embedded in their
programming. ‘The concept of smart contracts was first utilized within the Bitcoin network,
where basic conditional logic was employed to transfer value from one party to another,
ensuring that funds were available in the sender’s account. 8However, the introduction of
Ethereum brought a more advanced version of smart contracts, as it provided a platform for

custom contracts written in a Turing-complete language, unlike Bitcoin’s Turing-incomplete

2 Alharby M and van Moorsel A, “Blockchain-Based Smart Contracts: A Systematic Mapping Study” (arXiv.org,
October 17, 2017) <https://arxiv.org/abs/1710.06372> accessed December 14, 2024

3 Dam D, ‘The Impact of Blockchain on Indian Contract Law: Decentralized Agreements and Smart Contracts’
<https://www.legalserviceindia.com/legal/author-61040-d-dam.html> accessed 12 December 2024

4 “Blockchain-Enabled Smart Contracts: Architecture, Applications, and Future Trends” (IEEE Xplore)
<https://ieeexplore.ieee.org/abstract/document/8643084/> accessed December 14, 2024

5>  GeeksforGeeks, ‘Smart Contracts in  Blockchain®  (GeeksforGeeks, 23 ~May 2024)
<https://www.geeksforgeeks.org/smart-contracts-in-blockchain/> accessed 12 December 2024

é1d

" Hewa T, Ylianttila M and Liyanage M, “Survey on Blockchain Based Smart Contracts: Applications,
Opportunities and Challenges” (2021) 177 Journal of Network and Computer Applications 102857

8 Lo SW, Wang Y and Lee DKC, Blockchain And Smart Contracts: Design Thinking And Programming For
Fintech (World Scientific 2021)
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language, which limited the scope of its smart contract capabilities. Platforms such as
Ethereum, Solana, Polkadot, and Hyperledger Fabric have since emerged as major players in
the smart contract landscape. °Blockchain and smart contracts are gaining increasing relevance
in contemporary legal frameworks because of their potential to remedy inefficiencies, bolster
transparency, and automate complex legal processes. The decentralized, immutable nature of
blockchain ensures that once data is recorded, it cannot be tampered with, offering unparalleled
security and reliability, which is crucial for maintaining the integrity of legal documents like
property titles, contracts, and court records. °Additionally, the transparency and auditability
features of blockchain enable legal professionals to track and verify every action taken within
a legal process, ensuring accountability at all stages. Smart contracts further revolutionize legal
systems by automating agreement enforcement, thereby eliminating the need for intermediaries
such as lawyers, notaries, and financial institutions, which can lead to significant cost

reductions and enhanced transaction speed.?

Furthermore, these self-executing contracts mitigate human error by automatically executing
contract terms once the conditions are met, leading to faster dispute resolution and seamless
contract execution.? Blockchain's cryptographic security measures provide an added layer of
protection, ensuring that sensitive legal data remains secure and can be accessed only by
authorized parties. Moreover, blockchain facilitates international legal agreements by enabling
the seamless execution and enforcement of contracts across borders, without the need for
complex intermediaries, thus reducing the friction in cross-border legal transactions. **The
transparency and auditability inherent in blockchain technology also foster better regulatory
compliance, enabling real-time monitoring of transactions and activities across industries.
Blockchain-backed systems could also offer more efficient and transparent alternative dispute
resolution (ADR) processes, including arbitration powered by smart contracts, offering a faster,
less expensive alternative to traditional litigation. In addition, blockchain could revolutionize
intellectual property law by providing irrefutable proof of ownership and facilitating automated

royalty payments through smart contracts. Lastly, blockchain’s potential in transforming digital

°1d

1 “Blockchains and Smart Contracts for the Internet of Things” (IEEE  Xplore)
<https://ieeexplore.ieee.org/abstract/document/7467408/> accessed December 14, 2024

11 Akhil M, Smart Contract Development with Solidity and Ethereum (BPB Publications 2020)

12 Madhoun NE, Dionysiou | and Bertin E, Blockchain and Smart-Contract Technologies for Innovative
Applications (Springer Nature 2025)

13 DiMatteo LA, Cannarsa M and Poncib- C, The Cambridge Handbook of Smart Contracts, Blockchain
Technology and Digital Platforms (Cambridge University Press 2019)
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identity verification systems is immense, offering a secure, decentralized method of
establishing and validating identities in legal contexts, enhancing the security of electronic
signatures and online legal transactions. As a whole, the integration of blockchain and smart
contracts promises to redefine the legal industry by increasing efficiency, reducing costs, and
providing greater transparency and security, thereby addressing many of the long-standing

challenges faced by traditional legal systems.*

The purpose of this research is to explore the integration of blockchain technology, particularly
smart contracts, within India’s legal framework, specifically under the Indian Contract Act,
1872 and the Information Technology Act, 2000. As blockchain technology continues to
disrupt various industries, its potential to streamline and automate legal agreements presents
both significant opportunities and challenges. This study aims to critically examine how
blockchain can enhance contract law in India, focusing on issues such as contract formation,

enforcement, and regulatory concerns related to cryptocurrencies. *°

The research objectives include evaluating the compatibility of smart contracts with Indian
legal principles, investigating the regulatory challenges of using cryptocurrency in legal

agreements, and proposing legal reforms or frameworks to facilitate blockchain adoption.

The scope of this research is centered on the legal and regulatory aspects of blockchain
technology in India, with a focus on smart contracts, while excluding a deep technical analysis.
It will also explore global case studies to assess the feasibility of adopting similar blockchain
models within India. The paper is structured as follows: it begins with an overview of
blockchain technology and smart contracts, followed by an analysis of Indian contract law and
its application to blockchain. It then addresses the regulatory challenges and legal implications
of cryptocurrency use in India, presents global case studies for comparison, and concludes with
recommendations for legal reforms. This research will contribute valuable insights to
policymakers and legal professionals looking to integrate blockchain technology into India's

14 Ribeiro M and Vasconcelos A, “MedBlock: Using Blockchain in Health Healthcare Application Based on
Blockchain and Smart Contracts,” Proceedings of the 22nd International Conference on Enterprise Information
Systems (SCITEPRESS - Science and Technology Publications 2020)
<https://doi.org/10.5220/0009417101560164> accessed December 14, 2024

5 Bomprezzi C, “CHAPTER 1: INTRODUCTION TO BLOCKCHAIN AND SMART CONTRACTS,”
Implications of Blockchain-Based Smart Contracts on Contract Law (Nomos Verlagsgesellschaft mbH & Co KG
2021) <https://doi.org/10.5771/9783748930068-21> accessed December 14, 2024
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legal system, ensuring both efficiency and compliance with the country’s regulatory

framework.

2. Understanding Blockchain Technology
Blockchain technology is predominantly linked with cryptocurrencies such as Bitcoin. At its
core, blockchain functions as a distributed digital ledger of transactions, validated and
maintained by a global network of computers. Unlike conventional systems that rely on a
central authority, like a bank, to oversee transaction records, blockchain operates without a
single controlling entity. Instead, it is governed by a broad network of users, and no individual
has the ability to modify or erase transaction histories. *This decentralization ensures the
integrity of the data, making it nearly impossible to manipulate compared to traditional
centralized databases. In simpler terms, while centralized databases are typically stored on a
single server, blockchain operates across multiple systems, allowing all participants to access
identical copies of the data. This transparency and distributed nature of blockchain prevent any
one party from taking control of the network. When a transaction occurs, it is transmitted across
the network, where algorithms validate its authenticity. Once verified, the transaction is linked

to the preceding one, forming a continuous chain of records—known as the blockchain.’

Blockchain is built on a decentralized peer-to-peer network, meaning that no central entity is
required to verify or authorize transactions. Bitcoin, one of the most well-known applications
of blockchain, uses this technology to facilitate the mining, storage, and trading of its digital
currency through complex algorithms embedded in a distributed network. However,
blockchain is not limited to financial transactions. It can also serve as a decentralized registry

for a wide range of assets, making it a versatile technology with many potential applications.'®

¥Levy KEC, “Book-Smart, Not Street-Smart: Blockchain-Based Smart Contracts and The Social Workings of
Law” (2017) 3 Engaging Science, Technology, and Society 1

17 Clément M, “Smart Contracts and the Courts,” The Cambridge Handbook of Smart Contracts, Blockchain
Technology and Digital Platforms (Cambridge University Press 2019)
<https://doi.org/10.1017/9781108592239.015> accessed December 14, 2024

18 Blockchain technology offers transformative features and benefits, making it a revolutionary force across
various sectors, including finance, healthcare, and legal systems. Its transparency allows all authorized participants
to view and verify transactions, fostering trust and deterring fraud. Blockchain's security, driven by advanced
cryptography and a tamper-resistant structure, ensures data integrity and protection against unauthorized access.
By eliminating intermediaries like banks and notaries, blockchain enhances efficiency and reduces costs, enabling
faster, direct transactions with lower fees, particularly in applications like cross-border payments and smart
contracts. The immutability of blockchain ensures permanent, unalterable records, which are invaluable for
intellectual property, supply chain management, and legal contracts. Its decentralized nature provides resilience
against system failures or attacks, as control is distributed across multiple nodes. Furthermore, blockchain supports
regulatory compliance by offering transparent, auditable records and automating procedures through smart
contracts, reducing errors and improving accountability. These features collectively position blockchain as a
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2.1. The Evolution of Blockchain

The evolution of blockchain technology began in 1976 with the introduction of distributed

ledger concepts, later refined by Stuart Haber and Scott Stornetta in 1991 with a timestamping
system for digital documents. Key contributions, such as David Chaum's electronic cash in the
1980s and Adam Back's Hashcash in 1997, laid the groundwork for secure peer-to-peer systems
and influenced blockchain's mining processes. °The pivotal moment came in 2008 when
Satoshi Nakamoto proposed Bitcoin, a decentralized digital currency addressing double
spending through a public ledger. By 2009, Bitcoin’s network was operational, and its adoption
surged, inspiring a wave of cryptocurrencies like Litecoin and Dogecoin. Ethereum's launch in
2015 marked another milestone, introducing smart contracts that automated agreements,

expanding blockchain’s applications beyond currency into diverse industries.?

2.2. Blockchain Architecture

Blockchain operates as a decentralized database, where identical copies of the ledger are
distributed across multiple computers, ensuring security and resistance to tampering. Its
architecture is structured into three key layers. The Application Layer is the user-facing
component, including software like Bitcoin wallets that allow users to manage transactions,
track activity, and interact with the blockchain. The Decentralized Ledger Layer serves as
the core, where transactions are grouped into blocks and linked cryptographically. It utilizes
consensus mechanisms like Proof-of-Work (PoW) to validate transactions, ensuring that the
ledger remains tamper-proof and globally accessible. Lastly, the Peer-to-Peer Network Layer
involves interconnected nodes that communicate to validate, broadcast, and synchronize
transactions, maintaining the decentralized nature of the system and preventing control by any
single entity. Together, these layers form a secure, transparent, and decentralized system,
enabling blockchain's application across various industries, fostering trust, and eliminating the

need for intermediaries.?

robust and efficient solution for modern challenges. See “Blockchain Explained: A Practical Guide from Concepts
to Use Case ” <https://polkadot.com/blog/blockchain-practical-guide> accessed December 14, 2024

19 Riihl G, “Smart (Legal) Contracts, or: Which (Contract) Law for Smart Contracts?,” Blockchain, Law and
Governance (Springer International Publishing 2020) <https://doi.org/10.1007/978-3-030-52722-8 11> accessed
December 14, 2024

2 Argelich-Comelles C, “Smart Contracts, Blockchain e Internet of Things o La Automatizacion Contractual
Inteligente. (Smart Contracts, Blockchain and Internet of Things or the Smart Self-Execution of Contracts)”
[2023] SSRN Electronic Journal

2L «4, Smart Contracts as Legal Contracts,” , Blockchain and the Law (Harvard University Press 2018)
<https://doi.org/10.4159/9780674985933-005> accessed December 14, 2024
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2.3. Global Adoption and Use Cases

Blockchain technology, with its decentralized, transparent, and secure framework, has sparked

a global wave of adoption, revolutionizing diverse industries and creating profound legal
implications. The transformative potential of blockchain extends across finance, healthcare,
supply chain management, energy, and government systems, addressing critical inefficiencies
while introducing novel challenges. In the financial sector, blockchain is redefining the
transaction landscape by enabling transparent cross-border payments, reducing fraud, and
operational costs through smart contracts, which automate agreements without intermediaries.
22This innovation, while beneficial, also questions the sufficiency of traditional contract law to
encompass programmable agreements, posing significant hurdles for enforceability and
regulation. Similarly, the healthcare industry leverages blockchain for the secure exchange of
medical data, offering unparalleled patient privacy and reducing errors through immutable
records. However, the technology’s immutability clashes with privacy laws like GDPR,
particularly the "right to be forgotten,"” which mandates data erasure—a concept fundamentally
opposed to blockchain's permanence. In supply chain management, blockchain’s ability to
enhance traceability and authenticity has been a game-changer, especially in combating
counterfeiting in industries like food and retail. Yet, its transparency raises concerns for
intellectual property protection, as sensitive trade secrets may inadvertently be exposed.
23Beyond these sectors, blockchain is redefining energy and utilities by enabling decentralized
energy trading and smart grids, and in governance, it promotes secure voting systems and
transparent recordkeeping. Nevertheless, these advancements introduce jurisdictional
ambiguities, as blockchain’s global networks defy traditional legal boundaries, complicating
accountability and enforcement. Furthermore, the proliferation of cryptocurrencies, a
blockchain application, has prompted governments to address critical issues such as fraud,
money laundering, and tax evasion. ?*The tension between regulation and innovation is
palpable, with regulators striving to create legal frameworks that preserve blockchain’s benefits
without stifling progress. As blockchain continues to evolve, its adoption underscores a
pressing need for nuanced legal frameworks that balance innovation with accountability,

ensuring the technology's transformative potential is realized while mitigating risks. This

2 “Blockchain and Smart Contracts” (ACM Other conferences)
<https://dl.acm.org/doi/abs/10.1145/3328833.3328857>

2 Singh A and others, “Blockchain Smart Contracts Formalization: Approaches and Challenges to Address
Vulnerabilities” (2020) 88 Computers &amp; Security 101654

2 Vacca A and others, “A Systematic Literature Review of Blockchain and Smart Contract Development:
Techniques, Tools, and Open Challenges” (2021) 174 Journal of Systems and Software 110891
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confluence of innovation and law not only reflects blockchain’s growing importance but also

highlights the profound shifts it demands in global legal, economic, and ethical paradigms.?®

3. The Concept of Smart Contracts
Smart contracts represent one of the most groundbreaking innovations within the realm of
blockchain technology, fundamentally reshaping how agreements are formed, executed, and
enforced in digital and decentralized ecosystems.?® These contracts are self-executing in nature,
with the terms of the agreement explicitly encoded into software that operates autonomously
on a blockchain. ?’At their core, smart contracts are designed to execute predefined actions
when certain conditions are met, eliminating the need for manual intervention or
intermediaries. This innovative approach relies on blockchain's decentralized infrastructure,
ensuring that these contracts are immutable, transparent, and secure against tampering. For
example, in a financial transaction, a smart contract can be programmed to release payment
upon the confirmation of goods delivery, automating processes traditionally reliant on human

oversight or third-party arbitration.?®

The lifecycle of a smart contract begins with its deployment onto a blockchain network, such
as Ethereum, where the code defining the contract becomes part of the public ledger. The
contract is written in a programming language compatible with the blockchain, detailing
conditions, triggers, and corresponding actions. Once deployed, the contract remains accessible
and transparent to all participants in the network, and its execution is governed by the
decentralized consensus mechanism of the blockchain. When the predefined conditions are
satisfied, the smart contract is executed automatically, eliminating delays and reducing the risk
of disputes. This automation is not only faster than traditional methods but also minimizes
human error, as the coded instructions ensure that all processes occur precisely as

programmed.?®

% De Giovanni P, “Blockchain and Smart Contracts in Supply Chain Management: A Game Theoretic Model”
(2020) 228 International Journal of Production Economics 107855

2 Bomprezzi C, “CHAPTER 2: BLOCKCHAIN-BASED SMART CONTRACTS IN THE CONTRACTUAL
DOMAIN,” Implications of Blockchain-Based Smart Contracts on Contract Law (Nomos Verlagsgesellschaft
mbH & Co KG 2021) <https://doi.org/10.5771/9783748930068-47> accessed December 14, 2024

27 Lin S-Y and others, “A Survey of Application Research Based on Blockchain Smart Contract” (2022) 28
Wireless Networks 635

28 Taherdoost H, “Smart Contracts in Blockchain Technology: A Critical Review” (2023) 14 Information 117

% “Blockchain and Smart Contract for Digital Certificate” (IEEE Xplore)
<https://ieeexplore.ieee.org/abstract/document/8394455/>
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The advantages of smart contracts extend across multiple dimensions, offering significant
benefits over conventional contract systems. One of the most prominent advantages is
automation, which removes the need for intermediaries such as banks, brokers, or lawyers. By
eliminating these middle layers, smart contracts streamline processes, reduce delays, and lower
transaction costs. For businesses, this translates to enhanced efficiency and profitability, as they
can allocate resources more effectively. *°Transparency is another key benefit, as the terms
of the contract and its execution are visible to all parties on the blockchain, ensuring trust and
reducing the potential for disputes. In industries plagued by fraud, such as supply chain
management or real estate, smart contracts provide a robust mechanism to verify authenticity

and ensure compliance with agreed-upon terms. 3!

Additionally, the decentralized and cryptographic nature of blockchain technology fortifies
smart contracts against tampering and unauthorized alterations, drastically reducing the risk of
fraud. Unlike traditional systems where trust often hinges on intermediaries or centralized
authorities, smart contracts rely on the inherent trustworthiness of the blockchain's distributed
network. **This makes them particularly valuable in high-stakes environments such as cross-
border financial transactions, where concerns about corruption, inefficiency, and fraud are
prevalent. Beyond their security and efficiency benefits, smart contracts also foster inclusivity
by enabling participation in digital economies without requiring extensive infrastructure or

reliance on centralized institutions.®?

Despite their transformative potential, the implementation of smart contracts is not without
challenges. One notable concern is the legal enforceability of these digital agreements, as their
automation and immutability may not align neatly with existing legal frameworks. Traditional
legal systems may struggle to address disputes arising from smart contracts, especially when
unforeseen circumstances or ambiguities in the code lead to unintended outcomes. Moreover,
the quality of a smart contract is only as good as its underlying code, and coding errors or

vulnerabilities can have severe consequences, ranging from financial losses to breaches of trust.

% Lin S-Y and others, “A Survey of Application Research Based on Blockchain Smart Contract” (2022) 28
Wireless Networks 635

31 Solorio K, Kanna R and Hoover DH, Hands-On Smart Contract Development with Solidity and Ethereum:
From Fundamentals to Deployment (“O’Reilly Media, Inc” 2019)

%2Bodé B, Gervais D and Quintais JP, “Blockchain and Smart Contracts: The Missing Link in Copyright
Licensing?” (2018) 26 International Journal of Law and Information Technology 311

%BIdelberger F and others, “Evaluation of Logic-Based Smart Contracts for Blockchain Systems” (Springer
International Publishing, January 1, 2016) <https://link.springer.com/chapter/10.1007/978-3-319-42019-6_11>
accessed December 14, 2024
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Developers and stakeholders must, therefore, exercise meticulous care in the design, testing,

and deployment of smart contracts to mitigate these risks.3*

The potential applications of smart contracts span across diverse industries, including finance,
real estate, healthcare, supply chain management, and even governance. In the financial sector,
smart contracts streamline payment systems, automate loan processes, and facilitate complex
financial instruments such as derivatives. In real estate, they simplify property transfers by
automating verification processes and escrow arrangements. In healthcare, they ensure the
secure exchange of sensitive patient data while enabling automated insurance claims
processing. Within supply chains, they provide unparalleled traceability, ensuring
accountability and reducing inefficiencies. Governments are also exploring the use of smart

contracts for secure voting systems and transparent public service delivery.

Thus, smart contracts represent a paradigm shift in how agreements are conceived and executed
in the digital age. Their ability to provide automation, transparency, and security while reducing
costs and fraud offers immense potential for revolutionizing traditional systems. However, their
widespread adoption requires careful navigation of technical, legal, and ethical considerations
to ensure that their benefits are maximized while potential risks are mitigated. As blockchain
technology continues to evolve, smart contracts are likely to play an increasingly pivotal role
in shaping a decentralized and efficient future.®

4. Blockchain and Smart Contracts in the Indian Legal Context
At its core, a blockchain is a specialized type of database designed to store information in a
distinctive and structured way. Unlike traditional databases that organize data into tables, a
blockchain arranges its data in sequential "blocks," each linked to the one preceding it, forming
a continuous "chain." This structure is coupled with timestamps on each block, ensuring an
immutable record of when data was added. %®As a type of distributed ledger technology (DLT),

blockchain goes beyond centralization by distributing its ledger across a network of computers,

3  “Blockchain Contract: Securing a Blockchain Applied to Smart Contracts” (IEEE Xplore)
<https://ieeexplore.ieee.org/abstract/document/7430693/>

% Shojaei A and others, “An Implementation of Smart Contracts by Integrating BIM and Blockchain (Springer
International Publishing, January 1, 2020) <https://link.springer.com/chapter/10.1007/978-3-030-32523-7_36>
%  «“Smart Contracts, Blockchain e Internet of Things o La Automatizacién Contractual Inteligente. (Smart
Contracts, Blockchain and Internet of Things or the Smart Self-Execution of Contracts)” [2023] SSRN Electronic
Journal
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known as "nodes." These nodes collectively manage the blockchain using a consensus
mechanism—a process that ensures all participants agree on the validity of new entries,
maintaining consistency and reliability even if individual nodes fail. This decentralized
framework inherently promotes transparency and security, making blockchain a transformative

innovation.®’

DLT systems can operate as either permissioned or permissionless networks. In a
permissionless system, such as Ethereum, participants can freely join and interact without
relying on centralized authorities like banks. Ethereum also introduces programmability,
allowing participants to deploy and execute code directly on the network. In this system,
cryptographic keys play a crucial role: participants use private keys for secure actions and
public keys to enable verification by others. Blockchain’s decentralized nature ensures that no
single entity controls the network, fostering transparency by granting every node access to

identical, up-to-date records.®

Beyond data storage, blockchain’s unique structuring capabilities have paved the way for
advanced applications like smart contracts. A smart contract is essentially a self-executing
digital agreement, written in code, that automates processes based on predefined conditions.
Unlike traditional contracts, which rely on intermediaries for enforcement, smart contracts
execute automatically when specific criteria are met, reducing reliance on trust and external
validation. They consist of several key components, such as code that defines the contract's
logic, storage for variables, and an account balance. To initiate a smart contract, a user submits
a transaction to the blockchain. Once received, the nodes in the network execute and verify the
transaction via the consensus mechanism, ensuring accuracy and fairness without external

intervention.%®

Smart contracts offer several benefits that make them highly efficient. Their automation
eliminates the need for intermediaries like banks or legal advisors, reducing transaction costs

and saving time. Their immutable nature ensures that once deployed, the contract cannot be

37 Jaswant SS and Kale P, “Smart Contracts and Blockchain: Legal Issues and Implications for Indian Contract
Law” (2021) 36 International Review of Law, Computers &amp; Technology 312

38 Governatori G and others, “On Legal Contracts, Imperative and Declarative Smart Contracts, and Blockchain
Systems” (2018) 26 Artificial Intelligence and Law 377

39 Cannarsa M, “Contract Interpretation,” The Cambridge Handbook of Smart Contracts, Blockchain Technology
and Digital Platforms (Cambridge University Press 2019) <https://doi.org/10.1017/9781108592239.006>
accessed December 14, 2024
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altered, preserving the integrity of the agreement. Additionally, smart contracts utilize
cryptographic hash functions for security, making them resistant to tampering. A hash function
converts input data into an encrypted fixed-length output, which is unique to that data. If even
a small change occurs, the hash value changes, exposing tampering attempts. This feature,
combined with blockchain’s transparent architecture, ensures enhanced security and

accountability, which traditional contracts lack.*°

Despite their potential, smart contracts are primarily suited for straightforward tasks. They
operate on a binary "if/then" logic, executing predefined actions based on specific triggers®.
For instance, they might release funds if a delivery is confirmed or apply penalties if conditions
are unmet. While this objectivity enhances efficiency, it also limits their ability to address
subjective or complex scenarios. To interact with external systems or real-world events, smart
contracts often rely on oracles—trusted entities or systems that provide data inputs or signals.
Oracles enable smart contracts to engage with external environments, such as verifying
shipment deliveries or triggering actions based on external data like weather conditions. This
hybrid functionality extends the scope of smart contracts, making them applicable to broader

use cases, such as supply chain automation or IoT integrations.

Hence, blockchain technology and smart contracts represent a paradigm shift in digital data
management and automated agreements. Blockchain’s decentralized, transparent, and secure
nature underpins smart contracts, enabling them to execute with unparalleled efficiency and
reliability. While challenges like legal enforceability and the integration of external data persist,
the potential of these technologies to revolutionize industries—from finance to supply chain

management—is undeniable.

4.1. Challenges and Constraints in the Functionality of Smart Contracts

Smart contracts, built upon blockchain technology, have garnered significant interest in the
financial sector and various industries due to their automation, security, and elimination of
intermediaries. When encoded onto a blockchain, smart contracts become immutable, meaning

they cannot be altered after deployment. While this immutability ensures self-execution and

40 Nanayakkara S and others, “Blockchain and Smart Contracts: A Solution for Payment Issues in Construction
Supply Chains” (2021) 8 Informatics 36

4l Bocek T and Stiller B, “Smart Contracts — Blockchains in the Wings,” Digital Marketplaces Unleashed
(Springer Berlin Heidelberg 2017) <https://doi.org/10.1007/978-3-662-49275-8 19> accessed December 17,
2024
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self-enforcement without reliance on banks or centralized authorities, it also introduces a set of

critical limitations.

One major drawback of immutability is its rigidity in addressing errors in the smart contract’s
code. Once a contract is deployed, correcting errors becomes exceedingly complex and
expensive. For instance, in 2019, the creators of Zcash, a cryptocurrency reliant on intricate
mathematical algorithms for transaction security, uncovered a vulnerability in their system.
Although they managed to fix the issue before it was exploited, the event highlighted the risks
of coding errors in immutable systems. In less fortunate scenarios, undetected bugs can lead to
exploitation, as seen in the infamous 2016 hack of the Decentralized Autonomous Organization
(DAO). A vulnerability in the DAO’s smart contract allowed an attacker to siphon off
approximately 2 million Ether, valued at $55 million. Because of blockchain’s immutable

nature, the bug could not be corrected post-deployment, leaving the system vulnerable.

Immutability also presents challenges when parties to a smart contract wish to amend its terms.
In traditional contracts, modifications can be agreed upon and implemented by mutual consent.
However, in the case of smart contracts, parties often cannot ascertain whether the contract
code accurately reflects their intentions until the contract is executed and encoded. This lack
of clarity can result in disputes, and liability for any discrepancies may extend beyond the
contracting parties to include the developers who coded the smart contract. Such issues raise
questions about whether smart contracts can be considered legally enforceable contracts under
traditional law. Errors or unforeseen circumstances may lead to non-performance or even make

performance impossible, challenging the applicability of standard legal principles.

Security concerns further exacerbate the limitations of smart contracts. Despite blockchain's
reputation for robustness, incidents of hacking and theft have demonstrated vulnerabilities in
the ecosystem. For example, blockchain networks have faced sophisticated cyberattacks,
compromising information and cryptocurrencies. The DAO hack is a prominent case that
underscores the consequences of insufficiently secure smart contracts. These incidents
illustrate that blockchain-based systems are not invulnerable and that their decentralized

structure does not eliminate risks entirely.

To address these challenges, developers have proposed innovative solutions. For instance,

Accenture, a global IT consulting firm, has introduced a method to modify, rewrite, or delete
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specific blocks of information in a blockchain without disrupting the overall chain. Such
developments acknowledge that complete autonomy for automated systems may not always be
practical or desirable. Human oversight remains crucial for ensuring the security and

adaptability of smart contracts, particularly when unforeseen errors or vulnerabilities arise.

Thus, while smart contracts offer significant advantages, their limitations in terms of
immutability, security, and adaptability highlight the need for careful consideration and
supplementary mechanisms. Balancing automation with human intervention may be key to

realizing their full potential while mitigating associated risks.

5. Legal Recognition and Regulation of Blockchain and Smart

Contracts in India
The previous section’s definition and explanation of smart contracts highlight their autonomous
nature, operating without the need for external control or moderation. This independence stems
from the built-in verification mechanisms embedded within the smart contract ecosystem itself.
Unlike traditional contracts, where compliance is typically enforced ex post—after
performance is assessed by a court or decision-maker—smart contracts rely on an ex ante
approach. Here, the parameters for compliance are pre-programmed into the code 2. This raises
the question of whether a legal framework is necessary to govern smart contracts. Could the

technology itself serve as an alternative to traditional legal systems in this context?

Smart contracts often operate across nodes located in multiple jurisdictions, making them
inherently transnational. Despite varying laws across countries, this transnational nature may
not be a significant barrier. This is due to the self-regulating characteristics of blockchain
technology, which could establish what some scholars term a “digital jurisdiction"#3. This
digital jurisdiction may function independently of traditional legal jurisdictions. In comparison,
e-contracts—used by businesses operating globally over the Internet—frequently face

challenges in determining which country’s courts have jurisdiction *%. In contrast, smart

42 Jerry I-H Hsiao and Ph.D., “‘SMART’ CONTRACT ON THE BLOCKCHAIN-PARADIGM SHIFT FOR
CONTRACT LAW?” (2017) 14 US-China Law Review

4 “Regulating Blockchain,” , Regulating Blockchain (Oxford University PressOxford 2019)
<https://doi.org/10.1093/0s0/9780198842187.003.0001> accessed December 14, 2024
4 “Contract, Contract, Contract,” , Law and Administration (Cambridge University Press 2009)

<https://doi.org/10.1017/cbo9780511809941.010> accessed December 14, 2024
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contracts, being coded agreements, inherently incorporate regulatory mechanisms, potentially

bypassing such jurisdictional complexities.

However, the foundational legal definition of a contract cannot be overlooked. For instance,
under Section 2(h) of the Indian Contract Act, 1872, a contract is defined as an agreement
enforceable by law. *®This enforceability implies that parties are legally obligated to fulfill their
promises*’. While the code of a smart contract ensures technical enforceability, the question
remains whether such enforceability aligns with legal standards*. Therefore, the role of the

law in this context is crucial.

The next consideration is whether traditional contract law can be applied to smart contracts or
whether new legislation specific to blockchain technology and smart contracts is required. A
logical starting point is to analyze existing contract law provisions and assess their applicability
to smart contracts. This examination will help determine if the current legal framework is
sufficient or if dedicated regulations are necessary. Notably, as the terms of smart contracts are
written in code, judicial interpretation may require technical expertise. If appropriate
legislation—either new or existing—is found effective, it can be applied by courts to assess the

legality and enforceability of smart contracts.

5.1. Adapting Indian Contract Law to the Era of Blockchain and Smart Contracts

A) Crafting Specialized Legal Frameworks for Smart Contracts

The evolution of contracts from paper-based agreements to electronic contracts (e-contracts)
has introduced significant changes in the method of contract formation. However, in the Indian
context, there has been no separate legislative framework specifically for e-contracts*. This is
because e-contracts primarily serve as an alternative mode of forming contracts, without
altering the fundamental principles of traditional contract law. Unlike specialized categories of

contracts such as contracts of sale or agency, e-contracts are not regarded as a distinct class

% Pollock and Mulla, The Indian Contract Act, 1872, ed R Yashodh Vardhan, 15th edn (Lexis Nexis 2018) ch II.
; Pollock and Mulla, The Indian Contract Act, 1872, ed R Yashodh Vardhan, 15th edn (Lexis Nexis 2018) ch 1V.
; Pollock and Mulla, The Indian Contract Act, 1872, ed R Yashodh Vardhan, 15th edn (Lexis Nexis 2018)
Preliminary.

46 Krishnan A and Rakshitha, 'E-Contract' in Sairam Bhat (ed), Law of Business Contract (Sage Publications 2009)
214,

47 Hacker P and others, Regulating Blockchain: Techno-Social and Legal Challenges (2019)

“81d at 27

491d at 46
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requiring unique legal treatment. Instead, they are agreements facilitated through electronic

means, typically via computers or digital platforms®°

The rise of the Internet has expanded the global connectivity of businesses, enabling online
commercial transactions where contracts can be initiated and finalized with just a click. Indian
legislation, particularly the Information Technology Act, 2000, provides the legal foundation
for recognizing electronically executed agreements. Notably, the Act supplements rather than
overrides the established principles of contract law, ensuring that e-contracts are legally valid®:.
While challenges posed by technological advancements have tested the resilience of traditional

legal frameworks, they have adapted effectively without requiring significant revisions.>

Given this historical adaptability, it is worth examining whether traditional contract law can
similarly accommodate the complexities of blockchain-based smart contracts. Despite the
success of existing law in addressing the challenges of e-contracts, the novel and advanced
nature of blockchain technology necessitates a detailed analysis to assess its compatibility with

current legal principles.

B) Establishing Legal Validity of Smart Contracts within the Framework of the IT Act
Section 10-A of the Information Technology Act, 2000, affirms the enforceability of contracts
formed via electronic communication, stating:
“When in contract formation, the communication of proposals, the acceptance
of proposals, the revocation of proposals and acceptances, as the case may be,
are expressed in electronic form or by means of an electronic record, such
contract shall not be deemed unenforceable solely on the ground that such
electronic form or means was used for that purpose.”
This provision can reasonably extend to smart contracts executed on blockchain platforms.

Blockchain-based smart contracts generate data in electronic form, aligning with the definition

%0 Cannarsa M, “Contract Interpretation,” The Cambridge Handbook of Smart Contracts, Blockchain Technology
and Digital Platforms (Cambridge University Press 2019) <https://doi.org/10.1017/9781108592239.006>
accessed December 14, 2024

1 Chen Y-H, Chen S-H and Lin I-C, “Blockchain Based Smart Contract for Bidding System,” 2018 IEEE
International Conference on Applied System Invention (ICASI) (IEEE 2018)
<https://doi.org/10.1109/icasi.2018.8394569> accessed December 17, 2024

52 Gupta N and Bedi P, “E-Waste Management Using Blockchain Based Smart Contracts,” 2018 International
Conference on Advances in Computing, Communications and Informatics (ICACCI) (IEEE 2018)
<https://doi.org/10.1109/icacci.2018.8554912> accessed December 17, 2024
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of an electronic record under Section 2(1)(t) of the Information Technology Act, 2000°. By
this interpretation, smart contracts are not inherently unenforceable simply because they are

executed electronically.

C) The Case for Explicit Provisions

To mitigate potential ambiguities and future disputes, it would be prudent to introduce explicit
legal provisions for blockchain-based smart contracts. For instance, Arizona in the United
States has amended its statutes to confirm the enforceability of smart contracts.>* A similar
legislative approach could benefit India, particularly as the country is actively exploring
blockchain applications and innovations.>*While separate legislation dedicated solely to smart
contracts may not be immediately necessary, incremental amendments to existing laws could
address the unique aspects of blockchain technology. By clarifying the legal status of smart
contracts, India can pave the way for their seamless integration into its legal and commercial
systems. This approach would ensure that the legal framework remains robust and adaptable

without requiring an entirely new body of law.

5.2. Contract Formation
5.2.1. Agreement
As per Section 2(h) of the Indian Contract Act, 1872, a contract is essentially an agreement that

is legally enforceable. An agreement is formed when one party makes an "offer" or proposal
and the other party "accepts" it>®. However, not all agreements qualify as contracts since legal
enforceability is a necessary condition.®”Section 10 of the Indian Contract Act, 1872%, outlines

58 "Electronic record" means data, record or data generated, image or sound stored, received or sent in an
electronic form or micro film or computer-generated micro fiche

54 Arizona has taken a significant step by amending its laws to ensure that smart contracts are legally binding. In
2017, the state passed House Bill 2417, which explicitly states that a contract involving a transaction cannot be
deemed invalid or unenforceable merely because it incorporates a smart contract provision.This legislative move
places Arizona at the forefront of integrating blockchain technology into legal frameworks, supporting the use of
smart contracts in commercial transactions.

55 Adopting a legislative framework similar to Arizona's could significantly benefit India, especially as the nation
is rapidly embracing blockchain technology and its various applications. The 2020 report, "Blockchain: The India
Strategy,” highlights India's proactive stance in exploring blockchain innovations. By confirming the legal
enforceability of smart contracts, India could enhance the transparency, efficiency, and security of transactions,
fostering a more robust and innovative digital economy.Implementing clear legal guidelines for blockchain and
smart contracts would not only boost investor confidence but also pave the way for broader adoption of these
technologies across various sectors. This legislative clarity could position India as a global leader in blockchain
innovation and usage.

%6 Pollock and Mulla, "Indian Contract Act" (2018c) 2.

5" 1d at footnote 55

% Section 10 of the Indian Contract Act, 1872 defines what constitutes a valid contract. It states that all
agreements are considered contracts if they are made by the free consent of parties who are competent to contract,
for a lawful consideration, and with a lawful object. Additionally, the agreement must not be one that is expressly
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the prerequisites for agreements to be recognized as valid contracts. It specifies that an
agreement becomes a contract when it is made by parties who are competent to contract, is
based on their free consent, and is created for lawful consideration and a lawful object. To
determine whether a smart contract satisfies these conditions, it must be evaluated in light of

Section 10, which establishes the foundational elements of a valid contract.

Smart contracts, however, may not initially appear to meet the traditional notions of formal
agreements. As previously discussed, smart contracts operate without a central regulatory
framework, which might lead to a perception that they lack formality. Yet, legal precedents

concerning traditional contracts offer valuable insights into this matter.

For example, in the popular case®®, the court ruled that the absence of formal documentation
does not invalidate an agreement, provided there is no indication that the parties intended the
agreement to be binding only after formal execution. This judicial emphasis on the contextual
facts of each case is particularly relevant for smart contracts.Similarly, in Carlill v Carbolic
Smoke Ball Co (1893) 1 QB 256, the court held that a unilateral offer could be binding if its
terms were clear and the conditions performed, emphasizing enforceability based on actions, a
principle highly relevant to smart contracts. The principles established in Carlill v Carbolic
Smoke Ball Co. (1893) provide valuable insights for the design and application of smart
contracts. In this case, the court upheld the concept of a unilateral contract, where the
company’s advertisement constituted an offer to the public, binding them to pay a reward upon
the fulfillment of specified conditions. Similarly, smart contracts can function as unilateral
agreements, where pre-coded terms self-execute automatically upon meeting conditions, such
as the delivery of goods triggering payment. The court’s ruling that acceptance can occur
through conduct, as seen in Mrs. Carlill's use of the smoke ball, aligns with smart contract
operations, where performing the coded actions—Ilike delivering goods—constitutes
acceptance. Additionally, the intention to create legal relations was evidenced by the
company’s deposit of money to demonstrate commitment, akin to parties deploying a smart
contract on a blockchain, showcasing their intent to be legally bound by its terms. The emphasis
on certainty and clarity in Carlill also resonates with the need for unambiguous terms in smart

contracts, ensuring all parties understand their obligations and the triggers for execution. By

declared to be void.
%9 Shankarlal Narayandas Mundade v The New Mofussil Co Ltd [1946] AIR PC 97
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incorporating these principles, smart contracts can achieve enhanced legal enforceability,

clarity, and reliability, paving the way for robust and automated transactions.

In Entores Ltd v Miles Far East Corporation [1955] 2 QB 327, the court underscored that
contracts formed through instantaneous communication are binding when acceptance is
received, aligning with blockchain consensus in smart contracts. The importance of clear terms
was also highlighted in Hyde v Wrench (1840) 3 Beav 334, which established that a
counteroffer rejects the original offer, akin to smart contract logic where alterations necessitate
a new contract. In Butler Machine Tool Co Ltd v Ex-Cell-O Corporation (England) Ltd
[1979] 1 WLR 401, the court ruled that the final set of terms communicated and accepted
governs a contract, a key principle in coding smart contracts.®® Moreover, in Rose & Frank
Co v JR Crompton & Bros Ltd [1925] AC 445, the court held that non-binding agreements
expressly stated as such cannot be enforced, reflecting the need for clarity in the intent encoded
within smart contracts. The principle of enforceable performance was central to Harvela
Investments Ltd v Royal Trust Co of Canada (Cl) Ltd [1986] AC 207, where the court
found that specific performance, such as submitting a highest bid, created a binding contract.
Finally, in Foakes v Beer [1884] UKHL 1, the court emphasized® that part-payment of a debt
does not suffice unless additional consideration is given, paralleling the strict enforcement of
obligations in smart contracts, and in Hillas & Co Ltd v Arcos Ltd [1932] All ER Rep 494,
the court upheld the enforceability of agreements to contract if the terms were sufficiently
certain, resonating with the necessity of clarity in pre-agreed conditions for smart contracts.
Together, these cases illuminate foundational principles of contract law that align closely with

the operation of smart contracts.®2

Consider a smart contract functioning on a decentralized, permissionless distributed ledger
technology (DLT) platform like Ethereum. On such platforms, individuals, even those without

access to conventional financial services like banking, can engage in activities such as lending

80 Max Raskin, 'The Law and Legality of Smart Contracts' (2017) 1 Georgetown Law Technology Review 305

81 Eliza Mik, 'Smart Contracts: A Requiem' (2019) 36(1) Journal of Contract Law 72

62 Nataliia Filatova, 'Smart Contracts from the Contract Law Perspective: Outlining New Regulative Strategies'
(2020) 28(3) International Journal of Law and Information Technology 217
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or borrowing®®. The legal validity of such a smart contract would depend on the specific facts

and circumstances, highlighting the need for a case-by-case assessment.

5.2.2. Offer and Acceptance

An offer transforms into an agreement when it is accepted by the other party. To evaluate
whether blockchain-based smart contracts qualify as agreements, it is essential to understand
what constitutes an "offer" and "acceptance.” Under the Indian Contract Act, 1872, the term
"proposal” is used for an offer. Section 2(a) defines a proposal as follows: “When one person
signifies to another his willingness to do or abstain from doing anything, with a view to
obtaining the assent of that other to such act or abstinence, he is said to make a proposal.”
Further, Section 2(b) explains that when the individual to whom the proposal is made conveys
their assent, the proposal is considered accepted, thus forming a promise. Additionally, Section
2(c) designates the individual making the proposal as the "promisor” and the individual
accepting it as the "promisee."” Offers can be expressed through words, written communication,

or implied through conduct®.

The initial stage of forming an agreement remains similar in both smart contracts and traditional
contracts. In both cases, there must be a mutual agreement between two parties regarding
specific contractual terms before a contract can operate®. For instance, consider a smart
contract designed for crowdfunding. Crowdfunding involves raising capital from a large
number of contributors for a business venture®®. In this context, the "offer" in a smart contract
arises when the business venture (promisor) encodes predefined terms into the smart contract®’.
Technically, the promisor's node on the blockchain facilitates this. "Acceptance™ occurs when
contributors transfer their assets, with this transfer constituting conduct that signifies assent®.

8 Tao Y and others, “On Sharding Open Blockchains with Smart Contracts,” 2020 IEEE 36th International
Conference on Data Engineering (ICDE) (IEEE 2020) <https://doi.org/10.1109/icde48307.2020.00121> accessed
December 17, 2024

64 1d at footnote 55

% Novikov SP and others, “Blockchain and Smart Contracts in a Decentralized Health Infrastructure,” 2018 IEEE
International Conference “Quality Management, Transport and Information Security, Information Technologies”
(IT&amp;QM&amp;1S) (IEEE 2018) <https://doi.org/10.1109/itmqis.2018.8524970> accessed December 17,
2024

8 Dickerson T and others, “Adding Concurrency to Smart Contracts,” Proceedings of the ACM Symposium on
Principles of Distributed Computing (ACM 2017) <https://doi.org/10.1145/3087801.3087835> accessed
December 17, 2024
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For an offer to be valid under Indian law, certain essential requirements must be fulfilled. These
were elaborated by the Indian Supreme Court in the case of Trimex International Fze Limited,
Dubai v. Vedanta Aluminum Ltd. [(2010) 3 SCC 1]. These criteria, which are equally applicable
to smart contracts, include:

(a) Multiplicity of Parties: A smart contract must involve at least two parties, typically
represented as computer nodes—one making the offer (offeror) and the other receiving
it (offeree).

(b) Communication of Offer: In smart contracts, the offer is made when the contract is
deployed on a blockchain like Ethereum, allowing the offeree to accept.

(c) Purpose of the Proposal: The smart contract's deployment serves the purpose of being
accepted.

(d) Certainty of Terms: The terms of the smart contract, embedded within its code, ensure
clarity and precision, minimizing ambiguity.

(e) Conditionality: The offeree must accept all terms of the smart contract in their entirety,
as partial acceptance is not an option.

On platforms like Ethereum, a smart contract is deployed by one party (offeror) as an encoded
set of terms. Another party (offeree) interacts with it by executing a transaction, effectively
constituting acceptance. This dynamic can be distinguished from an "invitation to treat," where
there is no binding offer. For example, an auction advertisement inviting bids is not an offer
but a mere invitation to negotiate. In contrast, a smart contract deployed on a blockchain is a
direct offer, as it specifies the terms of the transaction in binary code. Acceptance of these terms

activates the contract.

Once a smart contract is deployed, acceptance can occur in two ways:
(a) Cryptographic Signature: The offeree signs the contract using a private cryptographic
key.

(b) Performance of Contract: In some cases, acceptance occurs through the execution of the
contractual obligations.

Smart contracts are generally considered unilateral agreements, where one party promises to
transfer an asset (e.g., cryptocurrency or a tokenized offline asset) upon the other party’s

performance of specific conditions®®. For example, transferring digital assets through

8 Allam Z, “On Smart Contracts and Organisational Performance: A Review of Smart Contracts through the
Blockchain Technology” (2018) 11 Review of Economic and Business Studies 137.
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performance by conduct is a common scenario. From a legal perspective, the act of deploying
a smart contract on a blockchain and signing it with a private key fulfills the criteria for offer

and acceptance, thereby forming a legally valid agreement under Indian contract law.

5.2.3. Capacity

Under Section 10 of the Indian Contract Act, 1872, one of the fundamental requirements for a
valid contract is that all parties involved must possess the legal capacity to contract. Section 11
of the Act further clarifies that a competent individual is one who has reached the age of
majority, is of sound mind, and is not otherwise disqualified by law. In India, minors are
prohibited from entering into contracts, though they may act as beneficiaries or promisees. The
Act does not prevent a minor from holding the other party accountable under an agreement’.
The Indian judiciary, in the landmark case of Mohori Bibee v. Dharmodas Ghose [(1903) 30
Cal 539], declared that any agreement entered into by a minor is void ab initio. This means that
such an agreement is invalid from the outset and cannot be subsequently ratified, even when

the minor reaches the age of majority.

Applying the principle of competency to smart contracts, significant challenges emerge. Smart
contract systems, by their very design, lack the capability to determine whether a participant
meets the legal criteria for competency’2. A minor, an intoxicated individual, or someone
otherwise legally incapacitated could create an account on a blockchain and engage with smart
contracts. For instance, Ethereum, as an open-source and publicly accessible platform, permits
anyone to participate regardless of their age or legal status’®. Consequently, any smart contract
initiated or executed by an individual lacking legal capacity would be deemed void ab initio

under Indian law.

0 Kim H and Laskowski M, “A Perspective on Blockchain Smart Contracts: Reducing Uncertainty and
Complexity in Value Exchange,” 2017 26th International Conference on Computer Communication and Networks
(ICCCN) (IEEE 2017) <https://doi.org/10.1109/icccn.2017.8038512> accessed December 17, 2024

I Wright C and Serguieva A, “Sustainable Blockchain-Enabled Services: Smart Contracts,” 2017 IEEE
International Conference on Big Data (Big Data) (IEEE 2017) <https://doi.org/10.1109/bigdata.2017.8258452>
accessed December 17, 2024

2 Alqarni MA and others, “Use of Blockchain-Based Smart Contracts in Logistics and Supply Chains” (2023) 12
Electronics 1340

3 Philipp R, Prause G and Gerlitz L, “Blockchain and Smart Contracts for Entrepreneurial Collaboration in
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The rigid approach of declaring minors’ contracts void ab initio may no longer be ideal in the
context of evolving digital ecosystems. With the growing digital literacy among minors, they
routinely engage in activities that involve contractual obligations, such as opening email
accounts, using social media platforms, or accessing educational applications. Denying minors
access to such services by invalidating their contracts can be seen as inequitable. This raises
the need for rethinking the legal framework, especially in scenarios where minors might

legitimately engage in smart contracts.

To address the issue of competency in blockchain-based smart contracts, the provisions of
Section 11 of the Information Technology Act, 2000, could offer a viable solution. According
to this section, an electronic record can be attributed to an "originator" (as defined under
Section 2(1)(za) of the IT Act) if the record is generated or transmitted by an information
system programmed by or on behalf of the originator. Within the context of smart contracts,
nodes act as proxies for the contracting minds. If blockchain systems incorporate "digital
identities” that can link participants to unique individuals, it becomes feasible to attribute
transactions to competent parties’.

In cases where an individual lacking legal capacity enters into a contract, traditional contract
law allows the other party to seek remedies, such as reversing the transaction or invoking unjust
enrichment. However, in the blockchain environment, reversing a transaction is significantly
more complex and costly. Transactions recorded on the blockchain are immutable, forming an
indelible part of the chain. Nevertheless, in specific instances, such as contracts involving fund
transfers, cryptocurrencies can potentially be retransferred if the sender can identify the
recipient. This is only feasible if the transaction’s purpose was fund transfer and if both parties’

blockchain addresses are traceable.

Despite these possibilities, the anonymity inherent in blockchain systems—where participants
are identified only by numerical addresses—makes pursuing legal remedies challenging. Suing

a party to unwind a blockchain transaction involves substantial technical and procedural

4 Hamilton M, “Blockchain Distributed Ledger Technology: An Introduction and Focus on Smart Contracts”
(2019) 31 Journal of Corporate Accounting &amp; Finance 7
5 Prause G, “Smart Contracts for Smart Supply Chains” (2019) 52 IFAC-PapersOnLine 2501
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hurdles, highlighting the need for robust mechanisms to address issues of legal capacity in the

context of smart contracts.”®

5.2.4. Consideration

Consideration is a fundamental requirement for a valid contract as stipulated under Section 10
of the Indian Contract Act, 1872. A smart contract, therefore, must involve consideration to be
legally enforceable; otherwise, it is deemed void. Section 2(d) of the Act defines consideration
as follows: When, at the desire of the promisor, the promisee or any other person has done or
abstained from doing, or does or abstains from doing, or promises to do or abstain from doing,

something, such act or abstinence or promise is called a consideration for the promise.

In the context of smart contracts, consideration typically involves the exchange of digital assets,
such as cryptocurrencies, or the value underlying a digital asset. While some scholars, such as
Werbach and Cornell””, contend that smart contracts lack legal consideration due to the absence
of a traditional exchange of promises, this perspective overlooks an essential element. The
execution of smart contract code represents the fulfillment of pre-existing promises made by
the parties. This promise may or may not involve the transfer of digital assets or
cryptocurrencies as consideration. Furthermore, consideration is not confined to monetary

value; it can exist outside the digital ecosystem in which the smart contract operates.

On the contrary, authors like Durovic and Janssen’® argue that smart contracts are often
unilateral in nature. For instance, an insurance smart contract that triggers payment upon the
occurrence of predefined conditions demonstrates consideration. In such cases, the execution
of the smart contract itself is both conceptually and pragmatically sufficient to qualify as

consideration.”

Smart contracts can also take a bilateral form. For example, in a lease agreement for a property,

a smart contract could ensure the house remains locked until the tenant fulfills the required

76 Uchani Gutierrez OC and Xu G, “Blockchain and Smart Contracts to Secure Property Transactions in Smart
Cities” (2022) 13 Applied Sciences 66

" Werbach K and Cornell N, “Contracts: Ex Machina,” Smart Contracts (Hart Publishing 2021)
<https://doi.org/10.5040/9781509937059.ch-001> accessed December 17, 2024

8 Durovic M and Janssen A, “Formation of Smart Contracts under Contract Law,” The Cambridge Handbook of
Smart Contracts, Blockchain Technology and Digital Platforms (Cambridge University Press 2019)
<https://doi.org/10.1017/9781108592239.004> accessed December 17, 2024
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payment conditions®’. This scenario clearly involves consideration, as the exchange of rights

and obligations is explicitly tied to the terms of the smart contract.

By fulfilling these principles of consideration, smart contracts align with the requirements of

Indian contract law, whether they function as unilateral or bilateral agreements.

5.2.4.1. Lawful Consideration

Under the Indian Contract Act, 1872, the validity of a contract requires that its consideration
must be lawful. Section 23 of the Act specifies that consideration or the object of an agreement
is deemed unlawful if: (a) it is prohibited by law; (b) its allowance would defeat legal
provisions; (c) it is fraudulent; (d) it causes or implies harm to another person or their property;
or (e) it is considered immoral or against public policy by the court.

When applied to smart contracts, consideration often involves cryptocurrencies or other digital
assets. However, assessing the legality of cryptocurrencies in India has been a contentious
issue. Since their emergence, cryptocurrencies have faced consistent opposition from the
Reserve Bank of India (RBI), which oversees the country’s financial and banking systems®..
This scrutiny intensified following a report by the Financial Action Task Force (FATF)®—an
international organization formed by the G-7 to combat financial crimes—highlighting risks
linked to internet-based payment systems, including cryptocurrencies. The FATF later released
a detailed report identifying cryptocurrencies like Bitcoin as high-risk due to their potential for
anonymous international fund transfers, which could facilitate money laundering and terrorist

financing.®

In 2018, the RBI issued a directive restricting entities under its regulation from engaging in or

providing services related to cryptocurrencies. While this circular did not explicitly ban

8 «S. Legal Boundaries of Blockchain Technologies: Smart Contracts as Self-Help? (Méslein),” , Digital
Revolution - New Challenges for Law (Verlag CHBECK oHG 2020) <https://doi.org/10.17104/9783406759048-
313> accessed December 17, 2024

81 Dalmia VP, “Blockchain and Smart Contracts - Indian Legal Status” Vaish Associates Advocates (January 31,
2020) <https://www.lexology.com/library/detail.aspx?g=d7020de5-d816-431f-9459-e0191¢c96a522 &utm_>

82 The Financial Action Task Force (FATF) published a report titled 'Emerging Terrorist Financing Risks' in
October 2015. This report explores various financing mechanisms and financial management practices used by
terrorists and terrorist organizations, focusing on emerging threats such as foreign terrorist fighters, fundraising
through social media, new payment products and services, and the exploitation of natural resources.

8 Financial Action Task Force, 'Emerging Terrorist Financing Risks' (FATF, October 2015) https://www.fatf-
gafi.org/content/dam/fatf-gafi/reports/Emerging-Terrorist-Financing-Risks.pdf


http://www.whiteblacklegal.co.in/

www.whiteblacklegal.co.in
Volume 3 Issue 1 | May 2025 ISSN: 2581-8503

cryptocurrencies, it curtailed the ability of businesses to convert cryptocurrency into fiat
currency and denied financial services to entities dealing in virtual assets. However, the
Supreme Court of India, in the case Internet and Mobile Association of India v. Reserve Bank
of India [(2020) SCC Online SC 275], declared the circular disproportionate. The court argued
that the RBI could achieve its regulatory goals through alternative means, lifting the de facto
restrictions. Following this judgment, cryptocurrency trading has been permitted in India, but
cryptocurrencies are not yet recognized as legal tender. Consequently, smart contracts
involving cryptocurrencies would not violate Section 24 of the Indian Contract Act, 1872,

which deals with illegality in agreements.

The Indian government has expressed reservations about cryptocurrencies due to their potential
misuse in criminal activities, including financing terrorist organizations. Reports suggest that
the Islamic State procured $23 million in a single month in 2015 using cryptocurrency®.
Despite such concerns, the government is exploring ways to leverage blockchain technology

while addressing the associated risks of cryptocurrency®®.

Additionally, authorities have uncovered significant scams involving cryptocurrency,
including one worth nearly 210 billion . As awareness of these challenges grows, the
government has been working on comprehensive legislation. A draft bill, prepared by an inter-
ministerial committee, proposes banning the use, trading, and issuance of cryptocurrencies
while imposing severe penalties, including imprisonment of up to 10 years. The bill defines
cryptocurrency as "any information, code, or token that digitally represents value, is used in
business activity, or serves as a store of value or unit of account.” However, the bill also raises
the possibility of introducing official digital currencies while taxing cryptocurrencies to allow

greater regulatory oversight®’.

8 “Online Currency Venture for 1S” Deutsche Welle (September 20, 2015) <https://www.dw.com/en/bitcoin-
islamic-states-online-currency-venture/a-18724856?utm_> accessed December 17, 2024

8 Basu Sharma, 'Will 2021 Be the Year When India Finally Clarifies Laws around Cryptocurrencies?' The Wire
(2020)
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2020) <https://theprint.in/india/ed-arrests-cryptocurrency-trader-in-money-laundering-case-linked-to-rs-1100-cr-
chinese-scam/565248/>
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The draft bill has yet to be introduced in Parliament, and its future remains uncertain. The
evolving legal and regulatory landscape will likely shape the role of cryptocurrencies in smart

contracts and their compliance with Indian contract law.

4.2.5. Performance

One of the defining characteristics of a smart contract is its ability to self-perform. This means
that the obligations of the parties are embedded directly into the code®®. As a result, the
contracting parties do not need to rely on mutual trust, as the fulfillment of promises is
governed entirely by the code. When a transaction is initiated and recorded on the blockchain,
it automatically triggers the execution of the smart contract’s code. This ensures that the
obligations are carried out as intended, and once the process begins, terminating it becomes
highly challenging. This feature provides parties with a high level of assurance that their

agreed-upon terms will be executed without external monitoring®.

Smart contracts typically operate on an "if/then" logic®. For instance, when a predefined
condition (X) occurs, it triggers a specific result (Y). The only requirement is an input to initiate
the contract, and the execution proceeds autonomously. Unlike traditional contracts, which
often require oversight to ensure compliance, smart contracts eliminate the need for such

mechanisms.

In contract law, performance revolves around the concept of "obligation,” which combines
rights and duties or the interplay between them. Obligation establishes a legal bond requiring
specific actions to be performed in the future. However, assessing whether smart contracts
incorporate this legal notion of obligation is complex. In traditional contracts, parties are legally
bound to fulfill their obligations, but it is unclear if the same principle applies to smart
contracts. Can the automated execution of a smart contract reflect the same sense of duty

inherent in traditional agreements?

8 Giancaspro M, “Is a ‘Smart Contract’ Really a Smart Idea? Insights from a Legal Perspective” (2017) 33
Computer Law &amp; Security Review 825

8 Uriarte RB and others, “Distributed Service-level Agreement Management with Smart Contracts and
Blockchain” (2020) 33 Concurrency and Computation: Practice and Experience

% Lipton A, “An Introduction to Smart Contracts and Their Potential and Inherent Limitations” (The Harvard
Law School Forum on Corporate Governance, May 26, 2018) <https://corpgov.law.harvard.edu/2018/05/26/an-
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The Indian Contract Act, 1872, emphasizes the performance of contractual promises. Section
37 obligates parties to fulfill or offer to fulfill their promises unless excused under the Act or
any other law. For smart contracts, these obligations are predefined within the code. Even in
automated contexts, such as vending machines, there must be a "meeting of the minds" or
mutual assent between the parties (Rohr, 2019). However, determining the nature of obligation

and mandatory performance in the context of coded agreements remains challenging.

Traditional contracts allow for discretionary elements, such as rescission, alteration, or
substitution of agreements. Under Section 62 of the Indian Contract Act, parties can agree to
modify or replace a contract, rendering the original void. Such flexibility is generally absent in
smart contracts due to their immutable nature. Unlike traditional vending machines, where the
owner can intervene, blockchain-based smart contracts run independently across multiple

nodes. Once executed, the contract cannot be stopped or altered®*,

Nonetheless, modifications to smart contracts can be introduced through oracles (Cardozo
Blockchain Project, 2018). Oracles serve as intermediaries, providing smart contracts with
access to external data or events. They can be digital, human-based, or Al-driven . For instance,
human-based oracles can offer subjective assessments, enabling smart contracts to adapt to
real-world changes. An oracle might notify a smart contract about delays affecting its
performance, allowing the contract to respond dynamically.

Non-performance in traditional contract law typically results from breach, where a party fails
to fulfill its obligations. Under Indian law, a breach occurs when a party refuses to perform,
finds it impossible to perform, or the contract is frustrated®?. For example, in State of Karnataka
v. Shree Rameshwara Rice Mills (AIR 1987 SC 1359), the Court emphasized that an
independent authority, not the affected party, should determine breach. However, applying

similar principles to smart contracts is complex due to their self-executing nature.

Section 56 of the Indian Contract Act recognizes the "doctrine of frustration," where unforeseen

external events render performance impossible, voiding the contract. In Boothalinga Agencies

%1 Choudhury O and others, “Enforcing Human Subject Regulations Using Blockchain and Smart Contracts”
[2018] Blockchain in Healthcare Today

9 Eric Tjong Tjin Tai, 'Force Majeure and Excuses in Smart Contracts' (2018) 26(6) European Review of Private
Law 787
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v. V.T.C. Poriaswami Nadar (AIR 1969 SC 110), the Court described this doctrine as a rule of

positive law. For smart contracts, frustration might arise from technical issues like hacks or

malfunctions, which are not foreseeable at the time of contract formation.

Scholars like Tjong Tjin Tai ® highlight external causes of non-performance in smart contracts.
For instance, non-delivery of goods might prevent payment through a smart contract. This
scenario aligns with Section 56’s concept of subsequent impossibility, as the non-delivery is

beyond the control of the parties, potentially frustrating the contract.®*

Incorporating "force majeure"” clauses into smart contracts could account for unforeseen events
that suspend performance. However, encoding frustration remains a challenge due to the
unpredictability of such events. Additionally, determining liability for non-performance in
smart contracts is difficult because parties’ identities may be concealed or partially
discernible.®®

Digital identities and originator concepts under Section 11 of the Information Technology Act,
2000, can aid in identifying parties and allocating responsibility. Pre-estimated damages, or
liquidated damages, are easier to encode in smart contracts. For frustrated contracts, Section
65 of the Indian Contract Act obliges parties to restore any received advantage, which can also

be incorporated into smart contract programming.®

6. Recent Case Studies and Global Examples
Blockchain technology has gained significant traction in legal systems worldwide, showcasing
its transformative potential. In Estonia,® blockchain is a cornerstone of its e-governance
framework, allowing citizens to access secure digital identities, automated public services, and
tamper-proof land registry records. This integration has enhanced efficiency and transparency

in governance, making Estonia a global leader in blockchain adoption. Similarly, the UAE has

% Eric Tjong Tjin Tai, 'Smart Contracts as Execution Instead of Expression' in Larry A DiMatteo and Michel
Cannarsa (eds), The Cambridge Handbook of Smart Contracts, Blockchain Technology, and Digital Platforms
(Cambridge University Press 2022)
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implemented the Dubai Blockchain Strategy®®, aiming to digitize all government services by
leveraging blockchain to reduce fraud, streamline processes, and enhance service delivery.%
Meanwhile, Singapore, as a hub for financial innovation, has embraced blockchain in trade
finance and regulatory compliance, utilizing it to facilitate cross-border transactions, improve
transparency, and enhance trust among financial institutions'®, India, too, has embarked on
various blockchain initiatives. In Andhra Pradesh, blockchain is used for land record
management, ensuring tamper-proof and transparent documentation of property ownership®.
At the national level, the e-Governance Plan %explores blockchain for secure data storage
and efficient public service delivery, highlighting its potential to streamline government
operations. Financial institutions in India are also piloting blockchain for KYC processes and
digital payments to enhance trust, reduce fraud, and lower operational costs. Lessons from
global experiences emphasize the need for robust legal frameworks, collaboration between
public and private sectors, and scalable implementations to ensure long-term success. Estonia’s
focus on secure digital identities and the UAE’s regulatory clarity demonstrate best practices

that India can adopt to tailor blockchain solutions to its unique legal and socio-economic

% «Acknowledging the transformative potential of blockchain technology, the UAE government has undertaken
several initiatives to foster its growth and integration. A notable example of this dedication is the Emirates
Blockchain Strategy 2021, a visionary plan designed to implement blockchain solutions across key sectors such
as healthcare, transportation, energy, and education.The government has actively partnered with blockchain
startups to explore innovative applications and create advanced solutions that address pressing real-world issues.
Furthermore, the Dubai Future Foundation, an organization dedicated to shaping the emirate’s future, has launched
the Global Blockchain Council. This council acts as a collaborative hub, uniting industry leaders, emerging
startups, and government agencies to promote blockchain adoption and development. Through this platform,
stakeholders can share insights, exchange best practices, and collaborate on projects that strengthen the UAE’s
blockchain ecosystem, driving innovation and progress across diverse sectors”.

9 “UAE Blockchain Ecosystem Advances: Learn About the Latest Trends and I (DxTalks, Digital Leaders
Platform, June 5, 2023) <https://www.dxtalks.com/blog/news-2/advancements-in-the-uae-blockchain-ecosystem-
explained-272> accessed December 14, 2024

100 Karel, “Fintech Revolution” (GO-Globe, March 11, 2024) <https://www.go-globe.com/singapores-prowess-
in-financial-technology/> accessed December 14, 2024

11 The United Arab Emirates (UAE) and Singapore serve as exemplary models for integrating blockchain
technology into their legal frameworks. The UAE’s Emirates Blockchain Strategy 2021 seeks to transition 50%
of federal government transactions onto blockchain platforms, promising significant cost savings and efficiency
gains. Complementing this, the Dubai Blockchain Strategy emphasizes government efficiency, fostering new
industries, and achieving international leadership in blockchain innovation. Similarly, Singapore has embraced
blockchain through initiatives led by the Monetary Authority of Singapore (MAS), such as the Singapore
Blockchain Innovation Programme (SBIP) and the Fintech Regulatory Sandbox, which nurture blockchain
development and encourage responsible innovation. The Payment Services Act (PSA) 2019 further ensures a
regulated environment for blockchain-based services by requiring businesses providing payment services to obtain
licenses. These pragmatic and forward-thinking strategies offer valuable lessons for India. By studying and
adapting elements from these approaches, India can craft a tailored legislative framework that promotes
blockchain innovation while safeguarding regulatory clarity and consumer protection, positioning itself as a global
leader in blockchain applications.
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context. Addressing challenges like privacy, infrastructure, and digital literacy will be critical

to maximizing blockchain’s potential in India.%*

7. Recommendations
To effectively implement blockchain technology and smart contracts within India’s legal
framework, it is crucial to first amend the Indian Contract Act, 1872 to explicitly recognize
smart contracts as legally enforceable agreements. This will provide clarity on the legal status
of digitally executed agreements and their enforceability. Additionally, India must establish
comprehensive blockchain regulations that address issues such as data privacy, intellectual
property, and the use of cryptocurrencies, possibly through a dedicated Blockchain
Regulatory Authority. Clear regulations on cryptocurrencies, inspired by frameworks like
Singapore's Payment Services Act, will support blockchain-based transactions and smart
contracts. To foster innovation while ensuring compliance, India should introduce a legal
sandbox for blockchain startups, enabling experimentation within controlled legal
environments. Consumer protection measures must also be strengthened by implementing
dispute resolution mechanisms, including smart contract-powered arbitration. Furthermore,
promoting blockchain education and training for legal professionals will ensure proper
integration of these technologies into India’s legal system. The government can also leverage
blockchain in public sector initiatives such as land registries, voting systems, and welfare
programs to enhance transparency and efficiency. Finally, India should actively engage in
global forums to collaborate on blockchain standards, ensuring interoperability and alignment
with international best practices. By adopting these measures, India can foster a robust legal
environment that supports the growth and secure implementation of blockchain technology and
smart contracts while protecting stakeholders and ensuring compliance with evolving global

standards.

8. Conclusion
Blockchain technology and smart contracts are ushering in a transformative era for Indian law,
promising to redefine traditional legal processes with unprecedented levels of transparency,
efficiency, and automation. This research has highlighted the potential impact of these

technologies on foundational aspects of Indian contract law, including offer, acceptance,
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consideration, and performance. Smart contracts, with their ability to self-execute based on
predefined conditions encoded into their structure, eliminate the need for intermediaries and
create a more streamlined approach to enforcing agreements. However, they also challenge
established legal norms due to their rigidity, immutability, and reliance on digital assets like

cryptocurrencies.

A critical finding of this research is the compatibility of blockchain and smart contracts with
existing Indian legal frameworks, such as the Indian Contract Act, 1872, and the Information
Technology Act, 2000. While these laws provide a foundational structure, significant gaps
remain in addressing the unique complexities introduced by blockchain technology. For
instance, smart contracts’ inability to assess the competency of contracting parties, their
dependence on lawful consideration (often involving the contentious use of cryptocurrencies),
and the challenges surrounding performance and breach highlight the need for legislative
refinement. India’s cautious approach to regulating cryptocurrencies further complicates the

enforceability of smart contracts, even as blockchain gains traction across industries.

At the same time, this research points to the broader transformative potential of blockchain
technology beyond contracts. Blockchain’s decentralized and transparent architecture holds
promise for applications in governance, such as secure voting systems, land registries, and
public service delivery. These use cases could address longstanding inefficiencies in public
administration while fostering greater trust in institutional systems. In commercial contexts,
blockchain can revolutionize supply chain management, intellectual property protection, and

cross-border transactions by providing immutable records and reducing disputes.

Future research must delve deeper into the implications of blockchain and smart contracts on
related fields of law and governance. One significant area of focus is legal education, where
incorporating blockchain and smart contracts into curricula could prepare the next generation
of legal professionals for the challenges and opportunities of this evolving landscape.
Additionally, the intersection of blockchain with cyber laws, data privacy, and intellectual
property law deserves greater attention, given the rapid digitalization of Indian society.
Research on governance models leveraging blockchain’s decentralized framework could also

reveal new ways to promote transparency and efficiency in public systems.


http://www.whiteblacklegal.co.in/

www.whiteblacklegal.co.in
Volume 3 Issue 1 | May 2025 ISSN: 2581-8503

Another important avenue for exploration is the integration of “off-chain” elements with
blockchain systems. For instance, oracles that connect smart contracts to real-world data could
introduce greater flexibility and adaptability into blockchain-based agreements. However, such
integrations must be carefully regulated to ensure reliability and prevent vulnerabilities.
Similarly, understanding how blockchain technology can coexist with traditional dispute
resolution mechanisms and arbitration will be key to addressing breaches and unforeseen

scenarios.

Hence, blockchain technology and smart contracts have the potential to revolutionize India’s
legal landscape, bridging the gap between traditional systems and a more technologically
advanced future. While challenges persist—ranging from regulatory uncertainties to the
limitations of immutable code—these are not insurmountable. India’s proactive stance in
exploring blockchain applications while addressing its associated risks provides a pathway for
strategic reforms. By adopting a balanced regulatory approach, the country can position itself

as a leader in the global movement toward digital transformation in law and governance.

The transformative potential of these technologies goes far beyond efficiency gains; they
represent a fundamental shift in how trust, accountability, and legal obligations are
conceptualized. With collaborative efforts from lawmakers, industry stakeholders, and
academia, India can harness the benefits of blockchain and smart contracts to modernize its
legal systems while addressing their unique challenges. This integration could serve as a
benchmark for global adoption, cementing India’s role as a pioneer in legal innovation and
technological governance. The road ahead demands careful navigation, but the opportunities
offered by blockchain and smart contracts promise a future of greater transparency, equity, and

justice in Indian law.
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