International Journal on Recent and Innovation Trends in Computing and Communication
ISSN: 2321-8169 Volume: 11 Issue: 4
Article Received:10 February 2023 Revised:20 March 2023 Accepted:30 March 2023

Improving Sustainability: A Cryptocurrency-Based
Reward Scheme for Reducing Carbon Emissions

Nagarajan Krishnamurthy?, Surain Parvatham?
1Department of Mechanical Engineering, Rajalakshmi Institute of Technology, Chennai, Tamilnadu
2Department of Electronics and Commuication Engineering, Rajalakshmi Institute of Technology, Chennai, Tamilnadu
nagarajan.p.k@ritchennai.edu.in, 2suren.p@ritchennai.edu.in

Abstract: The Rewarding System for Carbon Emission Reduction Using Cryptocurrency presents a novel approach to
incentivizing sustainable practices and combating climate change. This system leverages blockchain technology and
cryptocurrencies to provide economic rewards to individuals, businesses, and organizations for their efforts in reducing carbon
emissions. By integrating cryptocurrencies, such as stablecoins, and creating a transparent and secure blockchain platform, the
system aims to address key challenges in measuring, verifying, and rewarding carbon reduction activities. The benefits of this
rewarding system are significant, including increased adoption of sustainable practices, global collaboration, and amplified impact
of carbon reduction efforts. However, challenges such as cryptocurrency volatility, scalability, regulatory compliance, and
measurement accuracy need to be addressed for the system's success. Looking ahead, the future prospects of the rewarding system
for carbon emission reduction using cryptocurrency are promising, with potential for increased adoption, technological
advancements, policy support, and financial innovation. This innovative approach has the potential to drive meaningful change
and contribute to a greener and more sustainable future.
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INTRODUCTION:

As the global community grapples with the urgent need to
address climate change, innovative solutions are emerging to
incentivize sustainable practices and reduce carbon
emissions. Among these solutions, the concept of using
cryptocurrency as a rewarding system for carbon emission
reduction has gained significant attention. By integrating
blockchain technology with environmental initiatives, this
approach aims to create a transparent and decentralized
system that encourages individuals, businesses, and
organizations to actively participate in mitigating the effects
of climate change.

Carbon emissions, primarily driven by industrial activities
and fossil fuel consumption, contribute to the greenhouse

The data has been tabulated below:

effect, leading to global warming and various environmental
hazards. Governments and international bodies have
implemented several strategies to curb carbon emissions,
such as setting emission reduction targets, promoting
renewable energy sources, and imposing carbon pricing
mechanisms.® However, despite these efforts, achieving
significant progress in emission reduction remains a
challenge.

According to various reports by Intergovernmental Panel on
Climate Change and World Resources Institute (WRI) the
carbon emission across the world is on high rise. The data
given below collected from various similar reports displays
the carbon emission of the year 2022 to be about 36.58
billion tonnes (approx.)

YEAR CARBON EMISSION (IN BILLION TONNES)
2010 30.32

2011 32.28

2012 33.54
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2013 34.04
2015 34.42
2016 34.6

2017 35.3

2018 35.86
2019 36.07
2020 34.34
2021 36.12
2022 36.58

The graph has been plotted below:

Table 1

CARBON EMISSION (IN BILLION TONNES)
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The introduction of cryptocurrency into the carbon reduction
landscape brings forth the potential to revolutionize the way
we incentivize sustainable behaviors. Cryptocurrencies, such
as Bitcoin and Ethereum, operate on decentralized networks
and utilize blockchain technology, which ensures
transparency, security, and immutability. This technology
has the potential to address key issues in traditional carbon
offset systems, such as transparency, traceability, and
accountability. In a rewarding system for carbon emission
reduction using cryptocurrency, individuals or entities
engaged in sustainable practices, energy conservation, or
emission reduction initiatives can earn digital tokens or
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coins as a reward. These tokens can then be exchanged,
traded, or used for wvarious purposes within the
cryptocurrency ecosystem. By providing tangible economic
incentives, this system encourages active participation in
carbon reduction efforts and creates a self-sustaining cycle
of positive environmental actions. One of the primary
advantages of using cryptocurrency as a rewarding system is
its ability to provide immediate and transparent rewards.?
Unlike traditional carbon offset systems, where the
verification and distribution of rewards may take time,
blockchain technology enables real-time monitoring and
validation of carbon reduction activities. This ensures that
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the rewards are allocated fairly and accurately, building trust
among participants and reinforcing the effectiveness of the
system.

Furthermore, the decentralized nature of cryptocurrency
allows for broader participation in carbon reduction
initiatives. Individuals, businesses, and even communities
that were previously excluded from traditional carbon offset
programs due to bureaucratic barriers or limited access can
now actively engage in emission reduction activities and
earn rewards based on their contributions. This inclusivity
enhances the potential impact of the rewarding system,
fostering a collective effort towards a sustainable future.
However, it is essential to acknowledge the challenges and
considerations associated with implementing a rewarding
system for carbon emission reduction using cryptocurrency.
Factors such as scalability, energy consumption of
blockchain networks, regulatory frameworks, and the
volatility of cryptocurrencies need to be carefully addressed
to ensure the long-term viability and effectiveness of such a
system.

In conclusion, the integration of cryptocurrency into the
rewarding system for carbon emission reduction holds
significant promise in accelerating global efforts towards
mitigating climate change. By leveraging the power of
blockchain technology, transparency, accountability, and
inclusivity can be enhanced, creating a robust and
decentralized mechanism to incentivize sustainable
practices. As we navigate the complexities of transitioning
to a low-carbon economy, this innovative approach has the
potential to reshape environmental conservation and pave
the way for a greener and more sustainable future.

A GENERAL MECHANISM FOR CREATING A
REWARDING SYSTEM:

Creating a rewarding system for carbon emission reduction
using cryptocurrency involves several key steps and
considerations. Clearly outline the goals of the rewarding
system, such as the desired level of carbon emission
reduction, target participants (individuals, businesses, etc.),
and the timeframe for achieving the goals. Determine the
scope of the system, including the geographic area or
industry sectors it will cover. Choose a cryptocurrency that
aligns with the objectives of the rewarding system. Consider
factors such as scalability, transaction speed, energy
efficiency, and community support. Bitcoin, Ethereum, or
other established cryptocurrencies may be appropriate
options, or you can explore the possibility of creating a new
cryptocurrency specifically designed for carbon emission
reduction. Set up a blockchain platform to facilitate the
rewarding system.®> You can either build your own
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blockchain network or utilize an existing platform that
supports smart contracts and token creation, such as
Ethereum or other compatible platforms. Ensure that the
blockchain infrastructure meets the required technical
specifications and security standards.

Design the token economy that will incentivize carbon
emission reduction. Determine the criteria for earning
tokens, such as energy-saving practices, renewable energy
adoption, or participation in community projects. Establish a
mechanism to measure and verify carbon reduction efforts,
which may involve collaborating with environmental experts
or utilizing 10T devices and data collection systems.
Develop a smart contract on the blockchain platform that
governs the rewarding system. The smart contract should
outline the rules, conditions, and rewards for participants
based on their carbon reduction contributions. It should also
ensure transparency, immutability, and automate the
distribution of tokens based on predefined criteria.
Collaborate with organizations, businesses, and relevant
stakeholders to foster participation in the rewarding system.
Seek partnerships with environmental NGOs, government
agencies, carbon offset project developers, and
sustainability-focused businesses to enhance the reach and
impact of the system.* Encourage them to promote the
rewarding system to their networks and provide support for
monitoring and verification processes.

Develop robust monitoring and verification processes to
ensure the accuracy and legitimacy of carbon reduction
efforts. This may involve collecting data from various
sources, such as energy consumption records, emissions
inventories, or third-party auditors. Leverage technologies
like 10T sensors, satellite imagery, or blockchain-based data
verification solutions to enhance the reliability and
transparency of the system. Create a marketplace where
participants can exchange or redeem their earned tokens for
goods, services, or other rewards. Collaborate with
businesses that offer sustainable products or services to
provide attractive redemption options. Alternatively,
consider integrating with existing cryptocurrency exchanges
or platforms to enable trading or conversion of tokens to
other cryptocurrencies or fiat currencies. Develop a
comprehensive marketing and communication strategy to
raise awareness about the rewarding system. Highlight the
benefits of participation, including the financial rewards,
environmental impact, and contribution to global
sustainability goals. Implement additional incentives, such
as bonus tokens for early adopters or referral programs, to
encourage wider adoption and active engagement.
Continuously monitor the performance and effectiveness of
the rewarding system. Collect feedback from participants
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and stakeholders to identify areas for improvement or
expansion. Consider incorporating mechanisms for periodic
reviews, updates, and adjustments to ensure the rewarding
system remains relevant and impactful in the evolving
landscape of carbon emission reduction.

IMPLEMENTING A REWARDING SYSTEM: THE
BIGGER PICTURE OF BENEFITS

Implementing a rewarding system for carbon emission
reduction using cryptocurrency offers several notable
benefits. By providing tangible economic rewards in the
form of cryptocurrency tokens, the system encourages
individuals, businesses, and organizations to actively engage
in sustainable practices. This financial incentive motivates
participants to adopt energy-saving measures, invest in
renewable energy sources, and actively contribute to carbon
reduction initiatives. Blockchain  technology, which
underlies most cryptocurrencies, ensures transparency,
traceability, and immutability of transactions. This
transparency enhances accountability within the rewarding
system, as participants can track and verify carbon reduction
activities and the allocation of rewards. It reduces the
possibility of fraud, manipulation, or misappropriation of
incentives, fostering trust and credibility in the system. The
integration of blockchain technology enables real-time
monitoring and validation of carbon reduction activities.
This immediate and accurate verification ensures that
participants receive rewards based on their actual
contributions, promoting fairness and efficiency. It also
facilitates faster decision-making and enables prompt
intervention or adjustments if necessary.

Traditional carbon offset systems often have barriers to
entry, limiting participation to certain entities or geographic
regions. The rewarding system using cryptocurrency has the
potential to overcome these barriers, allowing individuals,
businesses, and communities worldwide to participate. This
inclusivity expands the reach and impact of carbon reduction
efforts, creating a more inclusive and equitable transition to
a low-carbon economy.®> Cryptocurrency tokens earned as
rewards can be easily traded, exchanged, or utilized within
the cryptocurrency ecosystem. Participants have the
flexibility to convert their rewards into other
cryptocurrencies, fiat currencies, or redeem them for various
goods, services, or benefits. This liquidity and fungibility
enhance the perceived value of rewards, making them more
appealing and attractive to participants.

Cryptocurrencies operate on global blockchain networks,
enabling scalability and interoperability across borders and
jurisdictions. This scalability allows for the integration of a
large number of participants and the potential for global
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collaborations in carbon reduction initiatives.
Interoperability ensures that rewards earned in one system
can be utilized or exchanged with other blockchain-based
platforms, enhancing the flexibility and utility of the
rewards. The combination of cryptocurrency and blockchain
technology stimulates innovation in the field of carbon
emission reduction. It encourages the development of new
applications, tools, and solutions that leverage the
decentralized nature of cryptocurrencies to address
environmental challenges. This innovation can lead to
advancements in measuring, monitoring, and managing
carbon emissions, ultimately accelerating the transition to a
sustainable and low-carbon future.

The rewarding system using cryptocurrency attracts public
attention and raises awareness about the urgent need to
combat climate change.® The use of digital tokens and
blockchain technology in environmental initiatives can
create a buzz and generate interest among a wide range of
individuals, including cryptocurrency enthusiasts, tech-
savvy individuals, and environmental advocates. This
heightened awareness can lead to increased public
engagement, further amplifying the impact of carbon
emission reduction efforts. Implementing a rewarding
system for carbon emission reduction using cryptocurrency
has the potential to revolutionize the way we incentivize
sustainable behaviour. By leveraging the benefits of
blockchain technology and cryptocurrency, this system
encourages active participation, ensures transparency and
accountability, and drives innovation in environmental
conservation, fostering a collective effort towards a greener
and more sustainable future.

IMPLEMENTING A REWARDING SYSTEM: A PATH
OF PROBLEMS

Implementing a rewarding system for carbon emission
reduction using cryptocurrency comes with several key
challenges that need to be addressed. Cryptocurrencies, such
as Bitcoin and Ethereum, are known for their price volatility.
Fluctuations in the value of tokens earned as rewards can
pose challenges in terms of the perceived value and stability
of the rewards. Participants may be hesitant to engage in the
system if they perceive a risk of losing value due to market
volatility. Mitigating this challenge may require strategies
such as establishing stability mechanisms or linking the
rewards to stablecoins. Blockchain networks, particularly
those that support popular cryptocurrencies, face scalability
and transaction speed challenges. As the rewarding system
grows and attracts more participants, the blockchain network
may face congestion, resulting in slower transaction
processing and higher fees.” Scaling solutions, such as layer
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2 protocols or alternative blockchain platforms, may need to
be explored to ensure the system can handle increased
transaction volumes effectively.

Some cryptocurrencies, such as Bitcoin, have high energy
consumption due to the mining process. This energy-
intensive nature raises concerns about the environmental
impact of the rewarding system. Balancing the goal of
carbon emission reduction with the energy consumption of
the underlying blockchain network is a critical challenge
that needs to be carefully addressed. Exploring energy-
efficient consensus mechanisms or transitioning to more
eco-friendly blockchain alternatives can help mitigate this
challenge. The regulatory landscape  surrounding
cryptocurrencies and carbon offset systems varies across
jurisdictions. Compliance with relevant regulations, such as
anti-money laundering (AML) and know-your-customer
(KYC) requirements, is essential to ensure the legality and
legitimacy of the rewarding system. Engaging with legal
experts and working closely with regulators can help
navigate these complexities and establish a compliant
framework for the system. Accurately measuring and
verifying carbon reduction efforts is crucial for the
credibility and effectiveness of the rewarding system. It can
be challenging to establish standardized methodologies and
metrics to evaluate the carbon footprint of participants and
determine the corresponding rewards. Collaborating with
environmental experts, utilizing reliable data sources, and
exploring innovative technologies, such as loT devices or
satellite imagery, can enhance the accuracy and reliability of
the measurement and verification processes.

Encouraging widespread adoption of the rewarding system
requires active user engagement and awareness. Educating
participants about the benefits and mechanics of the system,
as well as addressing any potential barriers to entry, is
essential. Ensuring user-friendly interfaces, providing clear
instructions, and offering additional incentives can help
drive participation and long-term engagement. The
integration of various blockchain networks and platforms
can pose interoperability challenges. Creating a seamless
ecosystem where tokens earned in one system can be
utilized or exchanged with others requires establishing
interoperability standards and protocols.  Achieving
interoperability can enhance the liquidity and utility of
rewards, increasing their value and attractiveness to
participants. Cryptocurrencies have faced skepticism and
criticism due to concerns about scams, fraud, and lack of
regulation. Building trust among participants, stakeholders,
and the broader public is essential for the success of the
rewarding system. Implementing transparent governance
structures, ensuring fairness in reward distribution, and
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demonstrating the impact of carbon reduction efforts can
help address these perception challenges and build trust in
the system. Addressing these challenges requires a
comprehensive approach that involves collaboration among
stakeholders, leveraging technological advancements,
regulatory compliance, and continuous improvement based
on feedback and evaluation. Overcoming these hurdles can
contribute to the effectiveness and long-term viability of the
rewarding system for carbon emission reduction using
cryptocurrency.

SUCCESS STORY OF ESTONIA:

Estonia is known for its digital advancement and
commitment to sustainability. The country has a high level
of internet penetration and a thriving blockchain ecosystem.
In recent years, Estonia has been exploring innovative ways
to incentivize carbon emission reduction through the use of
cryptocurrencies. Estonia establishes a national rewarding
system called "GreenCoins." The system is designed to
reward individuals, businesses, and organizations that
actively contribute to carbon reduction efforts. Estonia
creates its own cryptocurrency, GreenCoins, specifically
tailored for the rewarding system. The GreenCoins are based
on a blockchain platform that ensures transparency, security,
and traceability. Participants in the rewarding system
undertake various carbon reduction activities. This includes
implementing energy-efficient practices, adopting renewable
energy sources, promoting sustainable transportation, and
supporting community environmental projects.

Estonia establishes a robust measurement and verification
process to assess the carbon reduction efforts of participants.
This may involve collaborating with environmental experts,
utilizing 1oT devices and sensors for data collection, and
ensuring accurate and transparent reporting. Smart contracts
are developed on the blockchain platform to automate the
rewarding process. The smart contracts define the rules and
criteria for earning GreenCoins based on the measured
carbon reduction. Tokens are distributed to participants
based on their verified contributions, ensuring fairness and
accuracy. Participants can trade or redeem their earned
GreenCoins within the ecosystem. Estonia establishes
partnerships with businesses and service providers that
accept GreenCoins as a form of payment. This creates a
marketplace where participants can exchange tokens for
sustainable products, services, or other rewards, further
incentivizing sustainable behavior.

Estonia launches a comprehensive marketing and
communication campaign to raise awareness about the
rewarding system. This includes educational initiatives,
workshops, and collaborations with environmental
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organizations. The government actively engages with
citizens, businesses, and communities to encourage
participation and highlight the benefits of the system.
Estonia regularly evaluates the performance and impact of
the rewarding system. Feedback from participants and
stakeholders is collected to identify areas for improvement.
The government collaborates with blockchain experts,
sustainability advisors, and policymakers to adapt and refine
the system based on the evolving needs and challenges. The
case study of Estonia demonstrates how a country can
leverage its digital infrastructure and blockchain capabilities
to establish a rewarding system for carbon emission
reduction using cryptocurrency. By integrating blockchain
technology, Estonia ensures transparency, accountability,
and scalability, while providing economic incentives to drive
sustainable practices and combat climate change.

IMPLEMENTATION OF REWARDING SYSTEM:
WHAT DOES THE FUTURE HOLD?

The future prospects of a rewarding system for carbon
emission reduction using cryptocurrency are promising. As
awareness of climate change and the need for carbon
reduction grows, more individuals, businesses, and
organizations are likely to embrace sustainable practices.
The rewarding system using cryptocurrency can play a vital
role in incentivizing and accelerating this transition. With
increased adoption, the overall impact of carbon emission
reduction efforts can be amplified, leading to significant
environmental benefits. The decentralized nature of
cryptocurrencies and blockchain technology facilitates
global collaboration and partnerships. Different countries,
organizations, and stakeholders can come together to create
an interconnected ecosystem where rewards earned in one
system can be utilized or exchanged with others.® This
collaboration allows for sharing best practices, knowledge,
and resources, fostering a global effort to combat climate
change. The rewarding system using cryptocurrency can
integrate with existing carbon markets or create new ones.
This integration allows participants to trade or offset their
earned tokens within regulated carbon markets. By
connecting with established frameworks, the rewarding
system can enhance its credibility and enable participants to
have a wider range of options for utilizing their rewards. The
evolution of blockchain technology and cryptocurrencies is
ongoing. As advancements occur, such as the emergence of
more energy-efficient consensus mechanisms and improved
scalability solutions, the rewarding system can benefit from
these technological developments. This can lead to enhanced
efficiency, reduced costs, and increased accessibility for
participants, further driving the adoption of the system.
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The rewarding system can expand beyond carbon emission
reduction and extend to tokenizing other sustainable assets.
For instance, tokens can represent renewable energy
generation,  sustainable  agriculture, or  ecosystem
preservation. By tokenizing and incentivizing these assets,
the rewarding system can contribute to a broader range of
sustainable development goals and encourage holistic
environmental stewardship. Governments and regulatory
bodies are recognizing the potential of cryptocurrencies and
blockchain technology in addressing climate change. In
response, supportive policies and regulatory frameworks
may be developed to foster the growth and implementation
of rewarding systems for carbon emission reduction. These
frameworks can provide legal certainty, promote
transparency, and ensure compliance, further boosting the
prospects of the system.

The rewarding system using cryptocurrency has the
potential to engage and educate the general public on the
importance of carbon reduction. Through interactive
platforms and user-friendly interfaces, participants can learn
about their carbon footprint, track their progress, and gain
insights into sustainable practices. This increased public
engagement can create a culture of environmental awareness
and drive behavioural changes beyond the rewarding system
itself. The integration of cryptocurrencies and blockchain
technology in the rewarding system opens up new avenues
for financial innovation and investment opportunities. As the
system evolves, financial instruments, such as green bonds
or tokenized carbon credits, can be developed. This attracts
investors seeking sustainable investments and provides
additional funding sources for carbon reduction projects.
The future prospects of a rewarding system for carbon
emission reduction using cryptocurrency are promising.
With continued advancements in technology, increasing
global  collaboration, and  supportive  regulatory
environments, the system has the potential to drive
significant environmental impact and foster a transition
towards a more sustainable and low-carbon future.

CONCLUSION:

In conclusion, a rewarding system for carbon emission
reduction using cryptocurrency holds immense potential in
addressing climate change and promoting sustainable
practices. By leveraging the advantages of blockchain
technology and cryptocurrencies, such a system can provide
economic incentives to individuals, businesses, and
organizations for their efforts in reducing carbon emissions.
The benefits of this rewarding system are significant. It can
drive increased adoption of sustainable practices, foster
global collaboration, and amplify the impact of carbon
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reduction efforts. The integration with existing carbon
markets and the tokenization of sustainable assets further
enhances the system's value and utility. However, there are
challenges that need to be addressed for the system's
success. These challenges include the volatility of
cryptocurrencies, scalability and transaction speed issues,
energy consumption, regulatory compliance, measurement
and verification accuracy, user engagement, interoperability,
and building trust.

To overcome these challenges, stablecoin integration,
scaling solutions, energy-efficient consensus mechanisms,
regulatory compliance measures, standardized measurement
and verification processes, user-friendly interfaces,
interoperability protocols, and transparent governance are
essential.  Continuous improvement, evaluation, and
adaptation based on feedback and evolving needs are also
crucial. Looking ahead, the future prospects for a rewarding
system for carbon emission reduction using cryptocurrency
are promising.® Increased adoption, global collaboration,
integration ~ with ~ carbon  markets,  technological
advancements, policy support, public engagement, and
financial innovation are expected to drive the growth and
impact of the system. Ultimately, a rewarding system for
carbon emission reduction using cryptocurrency has the
potential to incentivize sustainable behaviour, mobilize
collective action, and contribute to a more sustainable and
low-carbon future. By aligning economic incentives with
environmental objectives, this innovative approach can play
a significant role in combating climate change and fostering
a greener and more resilient planet.
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