Original Article International Journal of Engineering Technologies and Management Research
ISSN (Online): 2454-1907 March 2025 12(3), 10-15

LEVERAGING BLOCKCHAIN FOR ESG DISCLOSURE: ENHANCING TRANSPARENCY
AND ACCOUNTABILITY IN SUSTAINABILITY REPORTING

Tanya Shukla !

! Narsee Monjee College of Commerce and Economics, India

ABSTRACT

Check for
updates

Received 19 January 2025
Accepted 25 February 2025
Published 31 March 2025

DOI
10.29121/ijetmr.v12.i3.2025.1546

Funding: This research received no
specific grant from any funding agency in
the public, commercial, or not-for-profit
sectors.

Copyright: © 2025 The Author(s).
This work is licensed under a Creative
Commons Attribution 4.0
International License.

With the license CC-BY, authors retain
the copyright, allowing anyone to
download, reuse, re-print, modify,
distribute, and/or copy their

contribution. The work must be
properly attributed to its author. Keywords: Blockchain, ESG Disclosure, Transparency, Accountability, Smart Contracts,

Sustainability, Green Finance
OPEN 8 ACCESS

1. INTRODUCTION

Environmental, social, and governance (ESG) disclosure is becoming a crucial
component of both financial and non-financial reporting due to the growing
emphasis on sustainability and moral corporate governance. In order to evaluate an
organization's long-term sustainability and moral standing, investors, regulators,
and other stakeholders call for increased responsibility and transparency in
corporate sustainability measures. Traditional ESG reporting methods, however,
have a number of drawbacks, such as inconsistent data, a lack of verification, and
the possibility of "greenwashing,” in which businesses make false sustainability
claims to improve their reputation. These restrictions make it more difficult to make
wise decisions and erode public confidence in ESG disclosures.
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Leveraging Blockchain for ESG Disclosure: Enhancing Transparency and Accountability in Sustainability Reporting

A decentralized, transparent, and impenetrable mechanism for ESG reporting
is provided by blockchain technology, which has surfaced as a possible remedy for
these issues. Blockchain was first created to facilitate cryptocurrency, but it has
since matured into a flexible technology that can be used in a number of sectors,
such as supply chain management, healthcare, and banking. Blockchain makes use
of its distributed ledger technology to guarantee that ESG data is always available,
verifiable, and unchangeable. By automating compliance processes and lowering
dependency on middlemen, the incorporation of smart contracts further improves
efficiency. These characteristics establish blockchain as a game-changing
technology that can improve the dependability and legitimacy of ESG disclosures.

Blockchain adoption for ESG reporting is not without its difficulties, despite its
benefits. Widespread adoption is significantly hampered by issues with scalability,
energy consumption, regulatory compliance, and data standards. Furthermore, it is
challenging to integrate blockchain technology consistently across industries and
jurisdictions due to the absence of widely recognized ESG guidelines. Therefore, in
order to establish an ecosystem in which blockchain may be used for ESG reporting,
more study and policy development are required.

The purpose of this study is to investigate how blockchain can improve ESG
disclosures by looking at how it affects efficiency, accountability, and transparency.
Blockchain's practical uses in sustainability reporting have been examined using a
descriptive and exploratory research methodology, with an emphasis on case
studies that illustrate both its advantages and disadvantages. By providing insights
into how blockchain can close current gaps and enhance sustainability indicators,
the study's findings add to the continuing conversation about the future of ESG
reporting.

1.1. OBJECTIVES

1) To understand the concept and significance of blockchain in ESG
disclosure.

2) To analyze the ways in which blockchain enhances the reliability and
openness of ESG data.

3) To examine case studies showing how blockchain is being used in
sustainability disclosure.

4) To examine the potential blockchain integration with new technology
to enhance sustainability disclosure.

2. RESEARCH METHODOLOGY

The study examines how blockchain enhances ESG disclosure using a
descriptive and exploratory methodology. This method is chosen to thoroughly
examine how blockchain improves transparency and guarantees accountability in
sustainability disclosure, examine current frameworks methodically, and examine
real-world applications.
All secondary data included in the study was gathered from reliable and authorized
sources. These consist of:

e Scholarly journal publications and research papers.
e C(Case studies from businesses that prioritize sustainability.
e Reports issued by international organizations.
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o Company disclosures, industry white papers, and documentation from
blockchain solution suppliers.

e Government and regulatory framework insights on the deployment of
blockchain and ESG.

Qualitative analysis will be the method of analysis. In order to find trends,
themes, and insights pertaining to the incorporation of blockchain technology into
ESG disclosure, this method will entail evaluating and analyzing non-numerical data.
The analysis will concentrate on assessing case studies, looking at patterns, and
contrasting how well blockchain-driven solutions work to solve issues with
conventional ESG disclosure frameworks.

3. LITERATURE REVIEW
1) Transparency in ESG and Blockchain

Since stakeholders need precise and reliable data to evaluate business
sustainability activities, transparency is one of the core tenets of ESG reporting.
Almdha (2024) investigates how blockchain's decentralized and impenetrable
ledger improves financial accounting and ESG disclosure transparency. According
to the report, blockchain ensures that all sustainability claims are auditable and
verifiable by removing the possibility of data manipulation. Similarly, Carrera and
Santos (2024)contend that by lessening the information asymmetry between
businesses and investors, blockchain technology boosts trust in ESG disclosures.
According to their findings, blockchain implementation can boost stakeholder trust
and reduce false sustainability claims.

2) Blockchain for ESG Accountability and Data Integrity

Sustainability reporting is more accountable since blockchain's immutable
ledger architecture makes sure that ESG data cannot be changed once it has been
recorded. According to Smith and Brown (2022), manual data entry and arbitrary
interpretations of sustainability performance are two reasons why traditional ESG
reporting techniques frequently lack integrity. According to their research, a
systematic and objective method of monitoring ESG criteria is offered by
blockchain-based reporting. Additionally, Gupta and Shukla (2020) examine the
function of blockchain in supply chain ESG compliance, showing how businesses can
employ distributed ledgers to monitor waste management, carbon emissions, and
ethical sourcing. According to their research, accountability systems powered by
blockchain technology can greatly lower corporate wrongdoing including
sustainability claims.

3) Automation and Smart Contracts in ESG Compliance

One important element in improving ESG compliance has been found to be
automation via blockchain-based smart contracts. The use of smart contracts in ESG
reporting is examined by Lee and Chen (2023), who discover that automated data
collecting improves reporting accuracy and lowers human error. Smart contracts
simplify regulatory compliance and allow real-time ESG performance monitoring by
integrating sustainability standards into blockchain protocols. Furthermore, Tan
and Li (2022)emphasize the function of blockchain in green finance by showing how
tokenizing ESG assets (such as carbon credits and sustainability-linked bonds)
makes sustainable investments more transparent and effective. According to their
research, blockchain improves ESG finance by guaranteeing that money is spent for
the environmental goals for which it was intended.

4) Issues with ESG Reporting Based on Blockchain
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Blockchain implementation in ESG reporting has a number of obstacles despite
its benefits, such as high energy consumption, scalability problems, and regulatory
uncertainties. In their analysis of the changing legal environment for blockchain-
enabled ESG reporting, Johnson and Carter (2023) point out that businesses face
compliance challenges due to the lack of standardized frameworks. Their research
highlights how lawmakers must create precise rules for incorporating blockchain
technology into sustainability reporting. Furthermore, Zhao and Wang (2023) draw
attention to issues with blockchain's energy-intensive consensus processes,
especially Proof of Work (PoW). Even while newer models like Proof of Stake (PoS)
provide more energy-efficient options, industry reluctance and infrastructure
limitations prevent wider use.

5) Prospects for the Future: Combining Blockchain, Al, and IoT for ESG
Reporting
According to recent research, blockchain integration with cutting-edge
technologies like artificial intelligence (AI) and the Internet of Things (IoT) can
improve ESG disclosure even further. Williams and Zhang (2022) investigate how
blockchain's immutability and Al-driven ESG analytics work together to enhance
fraud detection and real-time sustainability monitoring. Similarly, Thompson and
White (2023) show how blockchain can be used for environmental impact
evaluations by tracking corporate water usage using IoT sensors. These results
suggest that multi-technology integration can increase blockchain's efficacy in ESG
reporting.

4. FINDINGS
1) Blockchain Enhances ESG Transparency and Data Integrity

The study demonstrates that by generating an immutable ledger that captures
each transaction in real time, blockchain considerably increases the transparency
and accuracy of ESG disclosures.Blockchain guarantees that sustainability data stays
verifiable and tamper-proof, in contrast to conventional ESG reporting techniques
that depend on centralized systems that are vulnerable to manipulation.

e (ase studies of companies such as IBM and Walmart demonstrate how
blockchain has been successfully implemented in supply chain
management to track ethical sourcing and carbon footprints.

2) Smart Contracts Automate ESG Compliance and Reduce
Greenwashing Risks

e The integration of smart contracts into blockchain-based ESG
frameworks allows for real-time verification of sustainability
commitments, reducing the risk of greenwashing.

e Smart contracts enable automatic execution of sustainability-linked
agreements, such as carbon credit issuance, renewable energy tracking,
and ethical labor certifications.

e By eliminating manual processes and third-party verification,
blockchain reduces compliance costs while enhancing ESG
accountability.

3) Blockchain Improves ESG Investment Decision-Making

o The study finds that blockchain enhances the credibility of ESG ratings
and investment decisions by providing transparent and immutable
sustainability disclosures.
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e Investors can track real-time ESG performance of companies through
blockchain-enabled reporting platforms, ensuring that investment
funds align with genuine sustainability initiatives.

e Tokenization of ESG assets, such as green bonds and carbon credits, has
created a more efficient market for sustainable investments.

4) Challenges in Adopting Blockchain for ESG Disclosure

e Regulatory Uncertainty: The absence of standardized global
regulations for blockchain-based ESG reporting creates legal and
compliance challenges for companies.

e Scalability Concerns: Public blockchains, such as Ethereum and
Bitcoin, face scalability issues due to high transaction costs and slower
processing speeds.

¢ Energy Consumption: Concerns regarding the sustainability impact of
certain blockchain networks have been raised because to their high
energy consumption, especially those that use Proof of Work (PoW).

5) Potential for Blockchain Integration with Al and IoT in ESG
Reporting
e The report emphasizes how blockchain, when combined with artificial
intelligence (AI) and the Internet of Things (IoT), may improve ESG
transparency even further.

e [oT-enabled real-time monitoring may increase the precision of
environmental measures like carbon emissions and water usage, while
Al-driven data analytics can offer deeper insights into ESG patterns.

o Businesses may create ESG reporting systems that are more automated,
transparent, and efficient by integrating these technologies with
blockchain.

5. CONCLUSION

By guaranteeing data quality, transparency, and automation, blockchain
technology provides a revolutionary answer to the problems associated with ESG
disclosure. Smart contracts simplify sustainability pledges, while its decentralized
and unchangeable ledger boosts investor confidence and regulatory compliance.
Notwithstanding these benefits, widespread adoption is still hampered by energy
consumption, scalability concerns, and regulatory ambiguity. Integrating blockchain
with Al and IoT can further improve real-time ESG monitoring. Successful
implementation requires collaborative efforts between businesses, regulators, and
technology developers to establish standardized frameworks and drive adoption.

6. SUGGESTIONS

1) Standardized ESG Reporting Frameworks: For uniformity and openness,
governments and regulatory agencies should create standardized
international ESG disclosure guidelines that incorporate blockchain
technology.

2) Promoting Blockchain Adoption: To promote blockchain-based ESG

compliance, financial institutions and legislators ought to provide grants
and tax breaks.
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3) Resolving Scalability and Energy Issues: Using blockchain models that
use less energy, such PoS, can save expenses and have a positive
environmental impact.

4) Stakeholder Awareness and Capacity Building: Adoption can be
accelerated by educating regulators, business executives, and investors
about blockchain's role in ESG.

5) Integration with Al and IoT: Real-time ESG reporting and compliance
can be improved by utilizing Al-driven analytics and loT-based tracking.

6) Strengthening Policy and Regulatory Support: To guarantee security,
compliance, and ethical concerns in blockchain-based ESG disclosure,
clear legal frameworks are required.
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