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ABSTRACT

In an era defined by the imperative of sustainable development, the convergence of finance and
environmental stewardship through green finance has emerged as pivotal for global progress. Green
finance represents a paradigm shift driven by the urgent need to address global environmental
challenges, encompassing financial mechanisms to foster environmentally sustainable projects.
Initially conceived for cryptocurrencies, blockchain technology offers decentralized and immutable
ledger capabilities that promise to revolutionize how environmental data is managed and verified.
This paper explores the transformative potential of blockchain technology within green finance,
aiming to enhance transparency, efficiency, and accountability in sustainable finance initiatives. It
examines blockchain's role in enhancing transaction transparency, automating verification processes
through smart contracts, and integrating loT and Al for optimized resource management. The
evolving regulatory frameworks and emerging applications in sustainable finance demonstrate
blockchain's potential to drive innovation while addressing challenges through strategic
partnerships and adaptive governance. In conclusion, leveraging blockchain's capabilities in green
finance requires continued research, innovation, and cross-sector collaboration to navigate barriers
and maximize its contribution to global sustainability goals.
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In the sustainability era, finance merges with environmental
stewardship, driving global progress through green finance and
shaping a sustainable future by blending financial systems with
environmental concerns [1,2]. This revolution signifies a shift in
finance towards addressing environmental issues through
investments that support eco-friendly projects like climate
change mitigation and sustainable infrastructure development
[3,4]. The imperatives of green finance are rooted in the
recognition that traditional economic activities often take a
heavy toll on the environment, leading to the depletion of
natural resources, biodiversity loss, and exacerbation of climate
change impacts [5]. By redirecting capital flows towards
sustainable enterprises and projects, green finance seeks to
mitigate these adverse effects and harness financial mechanisms
as powerful environmental conservation and regeneration tools
[6]. Global momentum for environmental sustainability has
surged in recent years due to increased awareness of climate
change risks [7]. Stakeholders agree on the urgent need for
action, as highlighted by international agreements like the Paris
Agreement [8]. Green finance plays a crucial role by aligning
financial incentives with environmental goals to drive the shift
towards sustainability [9].

Blockchain, initially designed for cryptocurrencies, now has
diverse applications. It's a decentralized ledger technology
ensuring transparent, tamper-resistant transactions [10]. Its
security prevents retroactive data changes without consensus.
The technology's potential spans industries like finance and
sustainability. In finance, it tackles issues like cross-border
payment inefficiencies and expensive intermediaries [11].
Blockchain empowers secure, transparent transactions,

promising wider financial access and improved efficiency [12].
Blockchain's decentralized and immutable features offer the
potential to transform environmental data management. It
can track carbon emissions, certify renewable energy, and
ensure supply chain sustainability, boosting transparency and
accountability in environmental efforts [13,14].

This mini-review explores integrating blockchain into
green finance, highlighting its potential benefits and
challenges. It examines how blockchain can boost
transparency, efficiency, and accountability in sustainable
finance. The study also discusses regulatory, scalability, and
environmental hurdles for blockchain adoption in green
finance and suggests solutions. Understanding and
overcoming these obstacles is crucial for maximizing
blockchain's impact on sustainable development.

Fundamentals of Blockchain Technology

Blockchain technology revolutionizes green finance through
its foundational principles of decentralization, immutability,
and smart contracts [15]. Each plays a pivotal role in
transforming how sustainability initiatives are financed and
executed. Blockchain's decentralized ledger removes the
reliance on intermediaries by distributing transaction records
across a network of computers [16]. This transparency
enhances trust and accountability in green finance
transactions, as stakeholders can verify transactions
independently without a central authority. By decentralizing
trust, blockchain mitigates risks associated with fraud and
mismanagement, fostering a more secure environment for
sustainable investments [17,18]. Figure 1 depicts how a
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decentralized blockchain network with interconnected nodes is
involved and how nodes interact to validate transactions and
maintain the integrity of the blockchain.
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Nodes join the Blockchain Network
[Nodes (computers or devices) connect to the blockchain network]

{

Transaction Initiation
[A transaction related to green finance (e.g., investment in renewable energy) is initiated by a
participant]
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Transaction Propagation to Network Nodes
[ The transaction is broadcasted to all nodes in the network]
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Consensus Mechanism (e.g., Proof-of-Work, Proof-of-Stake)
[Nodes use a consensus mechanism to validate the transaction's authenticity and ensure consensus
among all nodes]
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[alidated transactions are verified by multiple nodes to prevent fraud and ensure accuracy]
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[Once validated, the transaction is added to a new block]
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[The new block is linked to the existing blockchain with a cryptographic hash of the previous
block, creating a chain of blocks]
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Blockchain Updated on All Nodes
[The updated blockchain is distributed and synchronized across all nodes in the network]

+
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Figure 1. Decentralized nature of blockchain networks, where nodes
work together through consensus mechanisms to maintain a secure
and transparent ledger of transactions applicable to various sectors,
including green finance, to ensure transparency and efficiency in
sustainable investments.

Immutability is a cornerstone of blockchain, ensuring that
data cannot be altered or deleted retroactively once data is
recorded [19]. In green finance, this feature is crucial for
maintaining the integrity of environmental data, such as carbon
credits or renewable energy certificates. Immutable records
provide verifiable proof of sustainability efforts, reducing the
potential for fraud and ensuring that stakeholders can rely on
accurate, unalterable information to make informed investment
decisions [19].

Smart contracts are self-executing contracts with predefined
rules and conditions directly written into code. In green finance,
smart contracts automate compliance with sustainability
standards, ensuring that contractual obligations related to
environmental impact are met efficiently and transparently
[20]. For example, smart contracts can automate the issuance
and trading of carbon credits, ensuring that credits are only
generated when verifiable emissions reductions occur,
streamlining the verification process, and reducing
administrative costs [21].

Together, these features of blockchain
technology—decentralization, immutability, and smart
contracts—position it as a powerful tool for enhancing
transparency, efficiency, and accountability in green finance
[22]. By leveraging these capabilities, blockchain facilitates

more secure and reliable transactions and accelerates the
adoption of sustainable practices by providing robust
mechanisms for monitoring and verifying environmental
impact. As the intersection of blockchain and green finance
continues to evolve, harnessing these technological innovations
holds immense promise for advancing global sustainability
goals.

Green Finance Landscape: Goals, Initiatives, and
Barriers

Green finance aims to channel financial resources towards
projects and initiatives that promote environmental
sustainability and mitigate climate change impacts [23]. Key
objectives include funding renewable energy projects to reduce
reliance on fossil fuels, promoting sustainable infrastructure
development to enhance resource efficiency and resilience, and
supporting initiatives contributing to biodiversity conservation
and ecosystem restoration [24]. Green finance seeks to foster a
transition towards a low-carbon, sustainable economy by
aligning financial incentives with environmental goals [23].

Globally, green finance initiatives encompass a variety of
mechanisms designed to mobilize capital for sustainable
development. Green bonds, for instance, enable issuers to raise
funds specifically for environmentally beneficial projects, such
as renewable energy installations or energy-efficient buildings
[25]. Carbon credits trading allows entities to offset carbon
emissions by investing in projects that reduce greenhouse gas
emissions in India [26]. Sustainable investment funds integrate
environmental, social, and governance (ESG) criteria into
investment decisions, influencing capital flows towards
companies with strong sustainability practices [27]. These
initiatives have demonstrated measurable impacts, including
reduced greenhouse gas emissions, increased renewable energy
capacity, and improved agricultural and transport
environmental stewardship.

Despite its potential, green finance faces several challenges
that hinder its widespread adoption and effectiveness [28,29].
Verifying environmental claims remains a significant barrier, as
accurately measuring and verifying the environmental impact
of projects can be complex and resource-intensive [29].
Regulatory complexities, including varying standards and
frameworks across jurisdictions, create uncertainty for
investors and issuers, potentially limiting investment flows [30].
Financial risks associated with sustainable investments, such as
market volatility and project viability, pose challenges,
particularly in emerging markets where infrastructure gaps and
political instability may undermine project sustainability.
Addressing these challenges requires coordinated efforts among
policymakers, financial institutions, and civil society to enhance
transparency, streamline regulatory frameworks, and develop
innovative financial instruments that mitigate risks and
maximize positive environmental outcomes.

Opportunities of Blockchain in Green Finance

Blockchain technology offers enhanced transparency and
traceability in green finance transactions through its
decentralized and immutable ledger [10,16]. By recording
transactions across a distributed network, blockchain
eliminates the need for intermediaries and provides a
transparent view of funds' flow [11,16]. Stakeholders can track
financial transactions in real-time, ensuring that funds
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allocated for green projects are used as intended [31]. Moreover,
blockchain's immutable nature ensures that environmental
impact claims, such as carbon credits or renewable energy
generation, are securely recorded and cannot be tampered with,
enhancing trust and accountability in sustainability efforts
[16,19].

Blockchain's application in green finance streamlines
verification processes, reducing administrative costs and
enhancing efficiency. For example, blockchain enables
automated verification of environmental data through smart
contracts, which execute predefined rules when certain
conditions are met [20]. Case studies illustrate how blockchain
verifies and validates compliance with sustainability standards
in real-time, such as ensuring that renewable energy generation
meets specified criteria for carbon offsets [32]. By automating
these processes, blockchain accelerates project verification and
improves investor confidence by providing timely and accurate
information on environmental impacts.

Integrating blockchain with the Internet of Things (IoT) and
Artificial Intelligence (AI) synergistically enhances resource

Blockchain verifies and tracks
renewable energy generation and
consumption, enhancing transparency
and promoting investments in
renewable energy projects

management and environmental monitoring in green finance
projects [33]. IoT devices can collect real-time data on
environmental metrics, such as air quality or energy
consumption, and securely transmit this data to blockchain
networks [34]. AI algorithms analyze this data to optimize
resource use and identify areas for improvement in
sustainability practices [35]. Blockchain's decentralized ledger
ensures the integrity and reliability of IoT and Al-generated
data, enabling stakeholders to make informed decisions based
on accurate environmental insights. Blockchain, IoT, and AI
create a robust framework for enhancing sustainability in
finance, fostering innovation in resource efficiency and
environmental stewardship across industries [33]. The
applications of blockchain technology, specifically in green
finance, are illustrated in Figure 2. In summary, blockchain
technology improves transparency and efficiency in green
finance transactions and facilitates synergies with IoT and Al to
optimize resource management and environmental monitoring.
These advancements can accelerate the transition toward a
more sustainable future by ensuring accountability, reducing
costs, and maximizing positive environmental impacts.

Blockchain improves transparency in
supply chains for sustainable products by
tracking materials' origins, certifications,

and environmental impacts

Blockchain facilitates K .
transparent and secure trading > 1 - ’
of carbon credits, ensuring -31 = Y~
traceability and accountability in ﬁ
emissions reduction efforts Renewable Euerey & (=
—~ Certificates Supply Chain
K h a Transparency
Carbon Credits J Smart contracts automate
Trading N & 2 compliance with sustainability
. . standards, ensuring that
Blockchain verifies and records = [ J. funding and investments align
environmental data, such as carbon : T : with environmental eriteria
emissions and water usage, ensuring Contracts for
accuracy and trust in sustainability Blockchain B
- ™ ) Sustainability
reporting T'echnology
K Verification of
Environmental ®
Claims Y 9 [ ]
pe et
. » Decentralized i
Bl?ckcham platforms offer o[.;lporrumtles for Eco-friendly Energy Trading Blockchal.n enables .peer-lo-pwr
investors to fund green projects, such as T —— energy trading, allowing consumers

sustainable infrastructure and conservation
initiatives, with transparent reporting on impact
metries

&

to buy and sell renewable energy
directly, promoting energy
independence and efficiency

Figure 2. Application of Blockchain Technology in Green Finance. These applications demonstrate how blockchain technology can enhance
transparency, efficiency, and accountability in green finance, driving investments towards environmentally sustainable projects and practices.

Challenges in Integrating Blockchain with Green
Finance

Integrating blockchain technology into green finance faces
significant regulatory challenges and legal uncertainties [36].
One major issue is the lack of standardized jurisdiction
regulations regarding using blockchain in financial transactions
[37]. Countries have varying blockchain approaches, creating
ambiguity for businesses and investors in navigating
compliance requirements. Moreover, the intersection of
blockchain with sustainability standards, such as carbon credits

trading or renewable energy certificates, complicates regulatory
frameworks further. Clear and cohesive regulatory guidelines
are essential to provide certainty and foster trust in
blockchain-based solutions within the green finance sector.

Blockchain's scalability remains critical for its widespread
adoption of large transactions in green finance applications. As
transaction volumes increase, blockchain networks may
encounter delays and higher transaction costs, undermining
efficiency and usability. Ongoing research focuses on enhancing
blockchain scalability through innovations like sharding,
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off-chain solutions, and consensus mechanism improvements
[38-40]. These solutions aim to increase network throughput
and reduce latency, thereby accommodating the scalability
needs of green finance initiatives without compromising
security or decentralization.

The energy consumption and carbon footprint associated
with blockchain networks challenge sustainability goals [41].
Proof-of-Work (PoW) consensus mechanisms, used in some
blockchain networks like Bitcoin and Ethereum, require
significant computational power and energy consumption for
mining activities [41-43]. This consumption can offset the
environmental benefits of green finance initiatives if not
managed effectively. Strategies to mitigate blockchain's
environmental impact include transitioning to more
energy-efficient consensus mechanisms like Proof-of-Stake
(PoS), utilizing renewable energy sources for mining
operations, and optimizing blockchain protocols to reduce
energy consumption [43]. Balancing technological innovation
with environmental sustainability is crucial to ensure
blockchain contributes positively to green finance goals without
exacerbating climate change concerns.

Addressing these regulatory, scalability, and environmental
challenges requires collaborative efforts among policymakers,
industry stakeholders, and technology developers. By
navigating these hurdles effectively, blockchain technology can
fulfill its potential as a transformative tool in advancing
sustainability and transparency in green finance.

Case Studies and Exemplary Applications

Several successful blockchain applications in green finance
highlight its transformative potential. For instance, projects like
Power Ledger have enabled peer-to-peer trading of renewable
energy, reducing reliance on centralized grids and promoting
energy independence [44]. Collaborations between financial
institutions and technology firms, such as IBM's
blockchain-based carbon credits trading platform and Quoram
by JP Morgan, have streamlined verification processes and
enhanced transparency in carbon markets [45]. These
implementations demonstrate blockchain's capability to
facilitate efficient and secure transactions while supporting
sustainable development goals.

Critical evaluation of these case studies reveals valuable
insights for future implementations. Key lessons include the
importance of clear regulatory frameworks to navigate legal
uncertainties and foster stakeholder trust. Challenges such as
scalability issues and high upfront costs underscore the need for
scalable solutions and cost-effective deployment strategies.
Strategies for overcoming adoption barriers include building
robust partnerships, educating stakeholders on blockchain's
benefits, and piloting projects in controlled environments to
test feasibility and scalability. Overall, these lessons emphasize
the potential of blockchain to drive innovation in green finance
while addressing challenges through strategic collaboration and
adaptive governance frameworks.

Future Directions and Recommendations

Integrating blockchain technology into green finance is
witnessing several emerging trends that promise to reshape the
landscape [46]. Regulatory frameworks are evolving to
accommodate blockchain innovations, with governments
exploring frameworks that balance innovation with consumer

protection and environmental integrity. Advances in blockchain
scalability, such as sharding and layer 2 solutions, address
concerns about network congestion and high transaction costs,
making blockchain more viable for large-scale green finance
applications [39,47]. Moreover, new applications are emerging
in sustainable finance, including tokenizing renewable energy
assets and blockchain-based carbon offset platforms, which
enhance liquidity and transparency in green investments
[48,49].

Policymakers can support blockchain innovation in green
finance by establishing transparent and flexible regulatory
frameworks that foster innovation while safeguarding investor
interests and environmental standards. Financial institutions
should collaborate with technology developers to pilot
blockchain solutions, ensuring compliance with regulatory
requirements and promoting best practices in sustainable
finance. Technology developers, in turn, should prioritize
scalability and interoperability in blockchain solutions to
accommodate diverse green finance applications.

Cross-sector collaboration between finance, technology, and
environmental sectors holds immense potential to amplify
blockchain's impact on sustainable development goals [50]. By
leveraging expertise and resources across sectors, stakeholders
can innovate scalable solutions that address environmental
challenges while promoting economic growth and social equity.
Collaboration can facilitate knowledge exchange, promote
standards for data interoperability, and unlock new financing
opportunities for green projects, ultimately accelerating the
transition toward a more sustainable global economy.

Conclusions

Blockchain technology presents significant opportunities for
enhancing transparency, efficiency, and accountability in green
finance, though challenges such as regulatory hurdles and
scalability concerns must be addressed. Looking ahead,
sustained research, innovation, and cross-sector collaboration
efforts are essential to fully harness blockchain's transformative
potential in advancing environmental sustainability. By
fostering a supportive ecosystem and embracing technological
advancements, stakeholders can drive meaningful progress
toward achieving global sustainability goals through
blockchain-powered green finance solutions.

Disclosure statement
No potential conflict of interest was reported by the authors.
References

1. Nikolaou N. The Transition to a Green Global Economy: The Case
of Green Finance and Green Bonds (Doctoral dissertation,
University of Piraeus (Greece)).

2. Sarpong FA, Sappor P, Nyantakyi G, Agyeiwaa OE, Ahakwa I,
Cobbinah BB, et al. Green financial development efficiency: a
catalyst for driving China’s green transformation agenda towards
sustainable development. Environ Sci Pollut Res, 2023;30(21):
60717-60745. https://doi.org/10.1007/s11356-023-26760-5

3. Liu B, Pan X. Green finance, energy transition, and natural
resources of real estate sector: driving eco-sustainability and
sustainable economic growth. Econ chang restruct, 2024;57(2):65.
https://doi.org/10.1007/s11356-023-26760-5

4. Bradu P, Biswas A, Nair C, Sreevalsakumar S, Patil M,
Kannampuzha S, et al. Recent advances in green technology and
Industrial Revolution 4.0 for a sustainable future. Environ Sci and
Pollut Re. 2023;30(60):124488-124519.

Innov. Bus. Strateg. Manag., 2024, 1, 18-23

21

© Reseapro Journals 2024
https://doi.org/10.61577/ibsm.2024.100003



INNOVATIONS IN BUSINESS AND STRATEGIC MANAGEMENT
2024,VOL. 2, ISSUE 1

RESEAPRO

JOURNALS

10.

1

—

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

https://doi.org/10.1007/s11356-022-20024-4

. Thomas V. Climate change and natural disasters: Transforming

economies and policies for a sustainable future. Taylor & Francis.
2017. Available on:
http://library.oapen.org/handle/20.500.12657/27682

. Clark R, Reed J, Sunderland T. Bridging funding gaps for climate

and sustainable development: Pitfalls, progress and potential of
private finance. Land use policy. 2018;71:335-346.
https://doi.org/10.1016/j.Jandusepol.2017.12.013

. Peduzzi P. The disaster risk, global change, and sustainability nexus.

Sustainability. 2019;11(4):957. https://doi.org/10.3390/su11040957

. Klein D, Carazo MP, Doelle M, Bulmer J, Higham A. The Paris

Agreement on climate change: Analysis and commentary. Oxford
University Press; 2017

. Falcone PM. Environmental regulation and green investments: The

role of green finance. Int J Green Econ, 2020;14(2):159-173.
https://doi.org/10.1504/IJGE.2020.109735

Raval S. Decentralized applications: harnessing Bitcoin's
blockchain technology. " O'Reilly Media, Inc." 2016.

. Chang Y, Iakovou E, Shi W. Blockchain in global supply chains and

cross border trade: a critical synthesis of the state-of-the-art,
challenges and opportunities. Int J Prod Res., 2020;58(7):
2082-2099. https://doi.org/10.1080/00207543.2019.1651946
Hughes E, Graham L, Rowley L, Lowe R. Unlocking blockchain:
Embracing new technologies to drive efficiency and empower the
citizen. ] Brit Blockchain Assn. 2018;1(2).
https://doi.org/10.31585/jbba-1-2-(6)2018

Esmaeilian B, Sarkis J, Lewis K, Behdad S. Blockchain for the future
of sustainable supply chain management in Industry 4.0. Resour
Conserv Recycl, 2020;163:105064.
https://doi.org/10.1016/j.resconrec.2020.105064

Saberi S, Kouhizadeh M, Sarkis J, Shen L. Blockchain technology
and its relationships to sustainable supply chain management. Int J
Prod Res, 2019;57(7):2117-2135.
https://doi.org/10.1080/00207543.2018.1533261

Kalaiarasi H, Kirubahari S. Green finance for sustainable
development using blockchain technology. InGreen blockchain
technology for sustainable smart cities. 2023;167-185. Elsevier.
https://doi.org/10.1016/B978-0-323-95407-5.00003-7

Bacon J, Michels JD, Millard C, Singh J. Blockchain demystified: a
technical and legal introduction to distributed and centralized
ledgers. Rich. JL & Tech.. 2018;25:1.

Jiang S, Jakobsen K, Bueie ], Li J, Haro PH. A tertiary review on
blockchain and sustainability with focus on Sustainable
Development Goals. IEEE access. 2022;10:114975-115006.
https://doi.org/10.1109/ACCESS.2022.3217683.

Yerram SR, Goda DR, Mahadasa R, Mallipeddi SR, Varghese A,
Ande JR, et al. The role of blockchain technology in enhancing
financial security amidst digital transformation. Asian Bus Rev,
2021;11(3):125-134. https://doi.org/10.18034/abr.v11i3.694

Politou E, Casino F, Alepis E, Patsakis C. Blockchain mutability:
Challenges and proposed solutions. Trans Emerg Top Comput.
2019;9(4):1972-1986. https://doi.org/10.1109/TETC.2019.2949510
Zhang X, Aranguiz M, Xu D, Zhang X, Xu X. Utilizing blockchain
for better enforcement of green finance law and regulations.
InTransforming climate finance and green investment with
blockchains. Academic Press. 2018;289-301.
https://doi.org/10.1016/B978-0-12-814447-3.00021-5

Woo J, Fatima R, Kibert CJ, Newman RE, Tian Y, Srinivasan RS.
Applying blockchain technology for building energy performance
measurement, reporting, and verification (MRV) and the carbon
credit market: A review of the literature. Build Environ.
2021;205:108199. https://doi.org/10.1016/j.buildenv.2021.108199
Udeh EO, Amajuoyi P, Adeusi KB, Scott AO. The role of Blockchain
technology in enhancing transparency and trust in green finance
markets. Fin & Acc Res J. 2024;6(6):825-850.
https://doi.org/10.51594/farj.v6i6.1181

Lee JW. Green finance and sustainable development goals: The case
of China. Lee, Jung Wan (2020). Green Finance and Sustainable

24,

25.

26.

27.

28.

29.

30.

3

—

32.

33.

34.

35.

36.

37.

38.

39.

Development Goals: The Case of China. J of Asian Finance Econ
bus. 2020;7(7):577-586.
https://doi.org/10.13106/jafeb.2020.vol7.n07.577

Falcone PM, Sica E. Assessing the opportunities and challenges of
green finance in Italy: An analysis of the biomass production sector.
Sustainability. 2019;11(2):517. https://doi.org/10.3390/su11020517
Kapoor A, Teo EQ, Azhgaliyeva D, Liu Y. The viability of green
bonds as a financing mechanism for energy-efficient green
buildings in ASEAN: Lessons from Malaysia and Singapore. Energy
Efficiency Financing and Market-Based Instruments.
2021:263-286. https://doi.org/10.1007/978-981-16-3599-1_12
Sarkar AN, Dash S. Emissions trading and carbon credit
accounting for sustainable energy development with focus on
India. Asia Pac Bus Rev. 2011;7(1):50-80.
https://doi.org/10.1177/097324701100700104

Dmuchowski P, Dmuchowski W, Baczewska-Dgbrowska AH,
Gworek B. Environmental, social, and governance (ESG) model;
impacts and sustainable investment-Global trends and Poland's
perspective. Environ Manag. 2023;329:117023.
https://doi.org/10.1016/j.jenvman.2022.117023

Aggarwal KK, Kaur R, Lakhera G. Green finance: Addressing
environmental challenges through sustainable investments.
InSustainable Investments in Green Finance. IGI Global.
2024;163-177. https://doi.org/10.4018/979-8-3693-1388-6.ch010
Nasir N, Ahmed W. Green Finance Initiatives and Their Potential to
Drive Sustainable Development. InClimate Change and Finance:
Navigating the Challenges and Opportunities in Capital Markets.
Cham: Springer Nature Switzerland. 2024;3-29.
https://doi.org/10.1007/978-3-031-56419-2_1

Corfee-Morlot ], Marchal V, Kauffmann C, Kennedy C, Stewart F,
Kaminker C, et al. Towards a green investment policy framework:
The case of low-carbon, climate-resilient infrastructure.
https://doi.org/10.1787/19970900

.Helo P, Shamsuzzoha AH. Real-time supply chain—A blockchain

architecture for project deliveries. Robot Comput Integr Manuf.
2020;63:101909. https://doi.org/10.1016/j.rcim.2019.101909

Marke A, Sai K, Nellore M, Mihaylov J, Khvatsky H, Floyd T, et al.
Blockchain for sustainable energy and climate in the Global South:
Use cases and opportunities.

Rane N, Paramesha M, Choudhary S, Rane J. Business Intelligence
and Artificial Intelligence for Sustainable Development: Integrating
Internet of Things, Machine Learning, and Big Data Analytics for
Enhanced Sustainability. Machine Learning, and Big Data
Analytics for Enhanced Sustainability. 2024.
https://dx.doi.org/10.2139/ssrn.4833996

Ma N, Waegel A, Hakkarainen M, Braham WW, Glass L, Aviv D.
Blockchain+ IoT sensor network to measure, evaluate and
incentivize personal environmental accounting and efficient energy
use in indoor spaces. Appl Energy. 2023;332:120443.
https://doi.org/10.1016/j.apenergy.2022.120443

Waltersmann L, Kiemel S, Stuhlsatz J, Sauer A, Miehe R. Artificial
intelligence applications for increasing resource efficiency in
manufacturing companies—a comprehensive
Sustainability. 2021;13(12):6689.
https://doi.org/10.3390/5u13126689

Dorfleitner G, Braun D. Fintech, digitalization and blockchain:
possible applications for green finance. The rise of green finance in
Europe: opportunities and challenges for issuers, investors and
marketplaces. 2019:207-237.
https://doi.org/10.1007/978-3-030-22510-0_9

Singh VK. Regulatory and legal framework for promoting green
digital finance. InGreen digital finance and sustainable
development goals 2022;3-27. Singapore: Springer Nature
Singapore. https://doi.org/10.1007/978-981-19-2662-4_1

Sanka AI, Cheung RC. A systematic review of blockchain
scalability: Issues, solutions, analysis and future research. ] Netw
Comput Appl. 2021;195:103232.
https://doi.org/10.1016/j.jnca.2021.103232

Khan D, Jung LT, Hashmani MA. Systematic literature review of

review.

Innov. Bus. Strateg. Manag., 2024, 1, 18-23

22

© Reseapro Journals 2024
https://doi.org/10.61577/ibsm.2024.100003



INNOVATIONS IN BUSINESS AND STRATEGIC MANAGEMENT
2024,VOL. 2, ISSUE 1

RESEAPRO

JOURNALS

challenges in blockchain scalability. Appl Sci. 2021;11(20):9372.

https://doi.org/10.3390/app11209372

Pandey AA, Fernandez TF, Bansal R, Tyagi AK. Maintaining

scalability in blockchain. InInternational Conference on Intelligent

Systems Design and Applications. Cham: Springer International

Publishing. 2021;34-45.

https://doi.org/10.1007/978-3-030-96308-8_4

Shi X, Xiao H, Liu W, Lackner KS, Buterin V, Stocker TF

Confronting the carbon-footprint challenge of blockchain. Environ

Sci Technol. 2023;57(3):1403-1410.

https://doi.org/10.1021/acs.est.2c05165

Rieger A, Roth T, Sedlmeir J, Fridgen G. We need a broader debate

on the sustainability of blockchain. Joule. 2022;6(6):1137-1141.

https://doi.org/10.1016/j.joule.2022.04.013

Sheikh H, Azmathullah RM, Rizwan F. Proof-of-work vs

proof-of-stake: a comparative analysis and an approach to

blockchain consensus mechanism. Int ] Res Appl Sci Eng Technol
2018;6(12):786-791.

44. Thukral MK. Emergence of blockchain-technology application in
peer-to-peer electrical-energy trading: A review. Clean Energy.
2021;5(1):104-123. https://doi.org/10.1093/ce/zkaa033

45.Erwin T, Yang B. Green energy, emissions, and blockchain
technology. InFintech and Sustainability: How Financial

40.

41.

42.

43.

46.

47.

4

el

49.

50.

Technologies Can Help Address Today’s Environmental and
Societal ~Challenges. Cham: Springer Nature Switzerland.
2023;29-51. https://doi.org/10.1007/978-3-031-40647-8_3

Marke A, editor. Transforming climate finance and green
investment with blockchains. Academic Press; 2018.

Zhou Q, Huang H, Zheng Z, Bian J. Solutions to scalability of
blockchain: A survey. leee Access. 2020;8:16440-16455.
https://doi.org/10.1109/ACCESS.2020.2967218

.Schloesser T, Schulz K. Distributed ledger technology and climate

finance. InGreen digital finance and sustainable development goals
2022;265-286.  Singapore: ~ Springer ~ Nature  Singapore.
https://doi.org/10.1007/978-981-19-2662-4_13

Singh K, Komal, Singh Y, Jazaeri SS. The Potential Application of
Blockchain in Green Finance. InApplications of Block Chain
technology and Artificial Intelligence: Lead-ins in Banking,
Finance, and Capital Market.Cham: Springer International
Publishing. 2024;163-179.
https://doi.org/10.1007/978-3-031-47324-1_10

Chauhan M, Sahoo DR. Towards a Greener Tomorrow: Exploring
the Potential of AI, Blockchain, and IoT in Sustainable
Development. Nat Environ Pollut Tech. 2024;23(2).
https://doi.org/10.46488/NEPT.2024.v23102.044

Innov. Bus. Strateg. Manag., 2024, 1, 18-23

23

© Reseapro Journals 2024
https://doi.org/10.61577/ibsm.2024.100003



