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Executive 
Summary 

 
 

 
A rigid blockchain 
standard using a 
proven methodology, 
automated smart 
contracts in line with 
the Global 
Sustainability Goals. 

 
 

 

The Blockchain Interface Certification Program 
by Elta Eco addresses the critical issue of 
sustainability within blockchain technology by 
automating and standardizing carbon footprint 
assessments for blockchain projects. As the 
environmental impact of blockchain grows, this 
program offers a solution by using Solana 
blockchain technology, IoT devices, and smart 
contracts to accurately monitor energy 
consumption and assess emissions in real time.  
 
A key component of the program is its 
certification process, which establishes rigorous 
sustainability benchmarks, ensuring that 
blockchain projects meet credible, verifiable 
standards for environmental impact. By aligning 
with UNFCCC processes and supporting goals 
under the Paris Agreement, the program 
enhances transparency and accountability within 
the industry. This initiative not only allows 
blockchain projects to achieve global climate 
compliance but also sets a pioneering standard 
for environmentally responsible blockchain 
development.
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The Need for 
Sustainability in 
Blockchain 

 
The rapid growth of blockchain technology 

has brought about significant energy 

consumption concerns, particularly with 

energy-intensive consensus mechanisms like 

Proof of Work (PoW). Addressing these 

concerns is essential for the sustainable 

development of blockchain technology and its 

acceptance in a carbon-constrained world. In 

response, the industry is increasingly 

adopting Proof of Stake (PoS), a more energy-

efficient alternative that selects validators 

based on the amount of cryptocurrency they 

hold and stake, rather than on computational 

power. While PoS reduces the environmental 

impact compared to PoW, its carbon footprint 

still needs to be calculated and addressed to 

ensure the long-term sustainability of 

blockchain networks.                                      
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Objectives 
 

Automate the monitoring and evaluation of carbon footprints for 
blockchain projects 

Develop a comprehensive system that utilizes advanced data aggregation and analytics tools to 
continuously monitor and evaluate the carbon footprints of blockchain projects. This automation 
ensures accurate, real-time tracking of emissions, enabling blockchain projects to identify 
inefficiencies and implement corrective measures promptly. 

 

Creation of a standard system that allows any blockchain project to 
develop sustainably and achieve its goals in line with global climate 
change initiatives 

Establish a universal standard and toolkit that any blockchain project can adopt to ensure its 
operations are sustainable. This system will provide guidelines, best practices, and technologies to 
help projects minimize their carbon footprint and comply with international environmental 
regulations. By setting a high standard for sustainability, this system will facilitate the growth of an 
eco-friendlier blockchain industry. 

 

Support global climate goals by integrating with UNFCCC processes, 
NDCs, and article 6 mechanisms under the Paris agreement 

Ensure that the carbon management systems align with international climate frameworks by 
integrating directly with the UNFCCC processes, Nationally Determined Contributions (NDCs), and 
the cooperative approaches outlined in Article 6 of the Paris Agreement. This integration will allow 
blockchain projects to contribute to national and global climate targets, providing verifiable data that 
supports the transparency and accountability required under the UNFCCC’s enhanced transparency 
framework. 
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Allow customers and users to be aware of the carbon footprint of the 
blockchain projects they are using to support and encourage the whole 
blockchain industry to move towards carbon neutrality 

Develop transparent reporting mechanisms that disclose the carbon footprint of blockchain projects 
to their customers and users. This transparency will empower consumers to make informed decisions, 
fostering a market preference for sustainable blockchain solutions. By making carbon footprint data 
easily accessible and understandable, the system will drive industry-wide accountability and motivate 
blockchain projects to prioritize carbon neutrality in their operations. 

 

Tokenize carbon emissions to create a transparent and tradable system 
for carbon offsets 

Implement a system that tokenizes carbon emissions, converting them into digital assets that can be 
traded on decentralized platforms. This approach promotes transparency in carbon offset markets, 
allowing blockchain projects to offset their emissions more efficiently and encouraging the 
development of innovative carbon reduction solutions. The tokenized system will be designed to 
integrate seamlessly with existing carbon trading schemes, enhancing liquidity and accessibility for 
participants. 
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Key components 
 

1. Data Collection and Monitoring 
 

● Energy consumption monitoring: Establish a systematic approach to gathering energy 
consumption data from blockchain nodes and mining rigs. This involves creating a framework that 
standardizes the collection process, ensuring consistency and accuracy across different types of 
blockchain setups. The methodology will emphasize data verification and validation processes to 
ensure that the energy usage reported by nodes and rigs accurately reflects their actual consumption. 
This approach reduces reliance on specific technologies, allowing for flexibility in how data is 
collected, whether through direct reporting by nodes or through integration with existing energy 
monitoring systems. 
 

● Geolocation tracking: Implement a methodical approach to incorporating geolocation data into 
the carbon footprint calculation process. By determining the exact locations of blockchain nodes, this 
methodology allows for precise application of regional carbon intensity values, ensuring that the 
emissions calculations are tailored to the specific energy mix of each location. The process includes 
cross-referencing geolocation data with regional energy profiles and carbon intensity data, ensuring 
that the emissions from each node are accurately attributed based on its geographic context. 
 

● API integration: Develop a robust integration framework with energy providers' APIs to receive 
real-time data on the carbon intensity of energy sources. This methodology involves establishing 
secure and reliable connections with energy providers, allowing for continuous updates of carbon 
intensity values as they change in response to shifts in the energy grid. The system will automatically 
apply these real-time intensity values to the energy consumption data collected, ensuring that the 
carbon footprint calculations remain up-to-date and reflective of the current energy landscape. This 
approach ensures a dynamic and responsive system that can adapt to fluctuations in energy sources 
and their associated carbon impacts. 
 

● Smart contracts for automation: Smart contracts are a core piece of our platform, enabling 
the automation of carbon offsetting during blockchain transactions. 
 

a. Definition and functionality: A smart contract is a self-executing program that runs on the 
blockchain when certain predefined conditions are met. On our platform, these contracts are 
designed to automatically calculate the carbon emissions generated by each transaction and offset 
them by purchasing and “burning” the corresponding carbon tokens. 
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b. Contract structure: Smart contracts include the following functionalities: 
 
1. Emissions Calculation: The amount of carbon to be offset is calculated based on parameters 

such as the amount of data processed and the energy efficiency of the blockchain used. 
2. Automatic Execution: Once the amount of emissions is determined, the contract automatically 

purchases the necessary tokens from the carbon credit market and removes them from the market 
(burns), ensuring that emissions are effectively offset. 

3. Audit and reporting: Every transaction made and clear is recorded on the blockchain, allowing 
for external audits and generating automatic reports for users. 

 

2. Automated Carbon Footprint Calculation 
 

● Energy Data Aggregation: Centralization of the collected energy consumption data using a 
secure blockchain ledger. This ledger ensures transparency, immutability, and traceability of data, 
which is crucial for audits and compliance. The data collected from various energy sources, such as 
electricity, fuel, and renewable energy, are standardized and recorded in a time-series format. This 
facilitates the accurate tracking of energy consumption patterns and identification of peak usage 
periods. Integration with IoT devices and smart meters ensures real-time data acquisition, reducing 
the need for manual entry and minimizing errors. 
 

● Carbon Intensity Application: Application of regional carbon intensity values to the 
aggregated energy data. These values, derived from the latest UNFCCC (United Nations Framework 
Convention on Climate Change) reports, are tailored to reflect the specific energy mix of each 
region. For instance, regions relying heavily on coal will have higher carbon intensity values 
compared to those with a greater proportion of renewable energy. The system automatically updates 
carbon intensity factors as new UNFCCC data is published, ensuring that the calculations remain 
accurate and reflective of the current energy landscape. The methodology accounts for direct 
emissions from energy consumption (Scope 1), indirect emissions from purchased electricity (Scope 
2), and other indirect emissions from the supply chain and product lifecycle (Scope 3). 
 

● Emissions Calculation: Automation of the calculation of carbon emissions using predefined 
algorithms and approved methodologies within smart contracts. These methodologies are aligned 
with international standards such as the IPCC Guidelines for National Greenhouse Gas Inventories 
and the GHG Protocol. The algorithms process the energy data, applying the appropriate carbon 
intensity factors to calculate emissions in CO2-equivalent units (CO2e). The smart contracts ensure 
that the calculations are performed consistently and automatically trigger emission reports for 
verification and compliance purposes. The system can also incorporate scenario analysis, allowing  
organizations to simulate the impact of different energy usage strategies on their overall carbon 
footprint. 
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● Lifecycle Analysis: Incorporation of the lifecycle analysis (LCA) of hardware, including 
production, transportation, usage, and disposal stages, to provide a holistic carbon footprint 
assessment. This analysis is based on data from UNFCCC and other recognized LCA databases, 
ensuring comprehensive coverage of all environmental impacts associated with hardware. The LCA 
methodology considers the embodied carbon in materials, energy consumption during production, 
emissions from transportation (based on distance and mode of transport), and end-of-life disposal 
impacts, including recycling and waste management. The system can also evaluate the carbon offset 
potential from sustainable disposal practices or hardware reuse initiatives, providing a net carbon 
impact that reflects both direct and indirect emissions. By integrating LCA into the carbon footprint 
calculation, organizations gain insights into the full environmental impact of their operations, 
enabling them to make informed decisions on sustainable practices and procurement. 

 

3. Blockchain Projects Carbon Footprint Certification 
The goal of assessing the carbon footprint of a blockchain project is to determine how much carbon 
dioxide equivalent (CO2e) emissions the project generates through its operations and, ultimately, to assess 
how "clean" the project is in terms of emissions. This assessment is grounded in the data collected from 
energy consumption monitoring, geolocation tracking, API integration, and automated smart contract 
processes briefly described above. This is how it works in detail. 
 
 
Step 1: Energy Data Aggregation and Standardization 
  
1. Data Collection 
The first step in determining the carbon footprint of a blockchain project involves the aggregation of 
energy consumption data. Energy consumption is collected from multiple sources, including: 
 
• Blockchain nodes: These are servers running blockchain protocols, which consume electricity 

based on their processing power. 
 
• Mining rigs: These are specialized machines used in Proof-of-Work (PoW) blockchains, which tend 

to consume high amounts of energy. 
 
The collected data is standardized into a common format, ensuring uniformity across different types of 
blockchain setups. This standardization is essential for enabling accurate comparison and aggregation. 
  
2. Data Validation 
The gathered energy consumption data undergoes a verification and validation process to ensure that it 
accurately reflects the energy usage of blockchain nodes and mining rigs. This step is critical for 
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eliminating errors, inconsistencies, or exaggerations in reported data. The validated data is then securely 
recorded in a blockchain-based ledger to ensure transparency, traceability, and immutability. 
 
 
Step 2: Geolocation and Carbon Intensity Mapping 
  
1. Geolocation Data Application 
Using the geolocation data of the blockchain nodes and mining rigs, the system determines the specific 
locations of these devices. This geographic information is crucial because carbon intensity — the amount 
of CO2e emissions per unit of energy used — varies widely depending on the energy mix of the region. 
For example: 
 
• Regions that rely heavily on coal will have a higher carbon intensity. 
• Regions that use a significant amount of renewable energy (solar, wind, hydro) will have a lower 

carbon intensity. 
  
2. Cross-Reference with Regional Carbon Intensity 
The system cross-references the geolocation data with regional carbon intensity values, which are derived 
from reputable sources like the UNFCCC (United Nations Framework Convention on Climate Change). 
This allows the system to apply region-specific carbon intensity values to the energy consumption data for 
each node or rig, resulting in a more accurate calculation of the emissions generated by each. 
  
The system automatically updates this carbon intensity values as new regional energy mix data becomes 
available, ensuring the calculations remain current. 
 
 
Step 3: Automated Carbon Footprint Calculation 
  
1. Carbon Intensity Application to Energy Data 
Once energy consumption and regional carbon intensity values are collected, the system calculates the 
carbon emissions for each node or rig. The carbon emissions are typically expressed in CO2-equivalent 
(CO2e) units, which represent the global warming potential of all greenhouse gases emitted, converted 
to the equivalent amount of carbon dioxide. 
  
 
The emissions are calculated using the following formula: 
  

Emissions (CO2e) = Energy Consumption (kWh) X Carbon Intensity (CO2e/kWh) 
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This calculation is applied to the energy data for each individual node or rig, and the results are aggregated 
to provide a total carbon footprint for the entire blockchain project. 
 
2. Scope 1, 2, and 3 Emissions Accounting 
The system further classifies the carbon emissions into different "scopes" to provide a more granular 
analysis of where the emissions are coming from: 
 
• Scope 1: Direct emissions from the energy consumption of blockchain nodes and mining rigs (e.g., 

on-site energy usage). 
• Scope 2: Indirect emissions from the purchased electricity powering the nodes and rigs. 
• Scope 3: Other indirect emissions from the supply chain, such as the production and transportation 

of hardware, or emissions associated with the lifecycle of the blockchain’s infrastructure. 
  
This comprehensive view enables organizations to better understand the sources of their emissions and 
take targeted actions to reduce them. 
 
 
Step 4: Lifecycle Assessment (LCA) for Hardware Emissions 
  
1. 7. LCA Data Integration 
To provide a holistic view of the project’s carbon footprint, the system incorporates data from a lifecycle 
analysis (LCA) of the hardware used in the blockchain project. This includes the energy consumption and 
emissions generated during: 
 
• Production: The embodied carbon in the materials used to manufacture mining rigs and blockchain 

nodes. 
• Transportation: The emissions from shipping and distributing hardware components. 
• Usage: The energy consumption during the operation of the hardware. 
• Disposal: The carbon impact of disposing of or recycling hardware components at the end of their 

lifecycle. 
 
2. Total Carbon Footprint Calculation 
By combining the emissions from energy consumption with the emissions from the lifecycle of the 
hardware, the system produces a total carbon footprint for the blockchain project. This total footprint 
represents the full environmental impact of the project, from hardware manufacturing to energy 
consumption during operation, all the way to end-of-life disposal. 
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Step 5: Carbon Intensity Certificates Issuance 
 
After the carbon footprint of a blockchain project is accurately calculated and verified, the project can be 
awarded a Carbon Emission "Cleanness" Certificate. This certificate indicates that the project's emissions 
have been measured, and if necessary, offset according to industry standards. 
  
1. Verification & Validation 
Independent auditors review the project's data and calculations for compliance with standards like the 
GHG Protocol and UNFCCC guidelines. Once verified, the project moves on to the certification phase. 
  
2. Certification Levels 
 

• Carbon Neutral: The project has offset all emissions, achieving net-zero carbon impact. 
• Low-Carbon Project: Significant emissions reduction, though not fully offset. 
• Carbon-Reduced Project: Measurable improvements in carbon management, but not yet 

neutral. 
  
3. Certificate Details 
The certificate includes project info, total carbon footprint, offsetting actions, audit reports, and 
certification level. It is issued digitally, stored on a blockchain for transparency and easy verification. 
  
4. Public Registry 
Certified projects are listed on a public blockchain registry, ensuring transparency and trust for 
stakeholders. 
  
5. Re-Certification 
Certification is valid for a set period (typically one year), after which the project must undergo reassessment 
for renewal, encouraging ongoing improvements in sustainability.  
 
This certification provides proof of the project's efforts in managing carbon emissions, enhancing 
credibility with investors, regulators, and the public. 

 
 
Step 6: Dynamic Carbon Intensity Adjustments via API Integration 
  
Real-Time Carbon Intensity Updates 
Through the integration of APIs from energy providers, the system can dynamically adjust carbon intensity 
values based on real-time changes in the energy grid. For example, if a region shifts from using fossil fuels 
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to renewable energy, the carbon intensity values applied to the blockchain project’s energy consumption 
will be automatically updated, reflecting the lower emissions associated with the cleaner energy mix. 
  
This dynamic adjustment ensures that the carbon footprint calculations remain responsive to changes in 
the energy landscape, providing a more accurate and up-to-date assessment of the blockchain project's 
environmental impact. 
 
 
Step 7: Benchmark Setting 
  
After certification, a benchmark is established based on the project's verified emissions data. This 
benchmark serves as a standard for the project's initial carbon intensity and provides a baseline for future 
improvements or comparisons. The benchmark will also guide the parameters for the next phase, token 
issuance. 
 
 
Step 8: Token Issuance and Certification Based on Benchmark  
  
1. Tokenization Based on Benchmark   
Carbon tokens are issued according to the established benchmark, ensuring that the tokens accurately 
reflect the project's certified environmental performance. 
 
2. Digital Certificate Generation 
Each token includes a digital certificate, detailing the carbon footprint, certification level, and benchmark 
data. 
 
 
Step 9: Dynamic Carbon Intensity Adjustments via API Integration  
 
Real-Time Carbon Intensity Updates   
Integrates API data from energy providers to dynamically update carbon intensity values, adapting 
calculations to real-time changes in the energy grid. 
 
Step 10: Smart Contracts for Automatic Emissions Offsetting 
  
1. Emissions Offset Mechanism 
Using smart contracts, the system automates the process of offsetting the blockchain project's carbon 
emissions. Once the total carbon footprint is calculated, the smart contract can: 
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• Purchase Carbon Credits: The contract purchases the appropriate number of carbon credits from verified 
carbon markets. 
 

• Burn Carbon Credits: The credits are "burned" (removed from circulation), ensuring that the emissions 
generated by the blockchain project are effectively offset. 
  
2. Audit and Reporting 
All emissions calculations and offset transactions are recorded on the blockchain, ensuring full 
transparency and auditability. Users can access reports detailing the project's emissions, offsets, and 
overall carbon footprint, providing clear documentation for regulatory compliance or environmental 
disclosures. 
 

4. Carbon Tokenization 

Tokenization of carbon credits: technical detail and procedure 

Tokenization of carbon credits is the fundamental process of converting traditional carbon credits 
into digital assets on the blockchain. This process not only ensures the traceability and transparency 
of credits but also facilitates their exchange, storage, and management in a decentralized 
environment. 

4.1. Definition and Conceptualization of Tokenization 

Tokenization is the process by which a physical or intangible asset is digitally represented as a token 
on a blockchain. For carbon credits, each token represents a unit equivalent to one metric ton of 
carbon dioxide (CO₂) that has been avoided or removed from the atmosphere through a certified 
project. Tokenization transforms carbon credits into liquid digital assets, enabling real-time trading 
on global markets. Blockchain’s immutability, transparency, and security minimize fraud and double 
counting, which are common issues in traditional carbon markets. 

4.2. Certification Standards and Credit Quality 

To ensure integrity, tokenized carbon credits are backed by projects that comply with standards 
approved by the United Nations Framework Convention on Climate Change (UNFCCC). These 
standards include mechanisms established under Article 6 of the Paris Agreement, which supports 
international cooperation on emissions reductions in both compliance and voluntary carbon markets. 

 



      
elta.eco 11 

 

 

Key mechanisms include: 

● Article 6.2 (Internationally Transferred Mitigation Outcomes, ITMOs): This allows countries to 
trade carbon credits across borders to help meet their Nationally Determined Contributions 
(NDCs). ITMOs are generated through cooperative approaches between countries, ensuring 
transparent reporting and environmental integrity. 

● Article 6.4 (Sustainable Development Mechanism, SDM): Building on the Clean Development 
Mechanism (CDM), the SDM provides a new global carbon market under the Paris Agreement. 
It enables the generation of carbon credits from emission reduction projects in developing 
countries, with a focus on sustainable development benefits. 

In addition, compliance markets such as the EU Emissions Trading System (EU ETS) allow for the use 
of UNFCCC-approved credits like Certified Emission Reductions (CERs) or credits generated under 
Article 6. These standards ensure that tokenized carbon credits are legitimate, contribute to global 
climate goals, and have a measurable impact on reducing emissions. 

4.3. Tokenization Process: From Physical Projects to Digital Assets 

The tokenization process is essential for converting certified carbon credits into digital assets that 
can be managed and traded on a blockchain platform. This process introduces transparency, 
traceability, and innovative technologies like IoT for real-time monitoring of carbon emissions. 

4.3.1. Project Certification 

The first step is certifying carbon emission reduction projects, which may include reforestation, 
renewable energy initiatives, forest conservation, or carbon capture technologies. These projects 
must be verified and aligned with recognized certification standards to ensure the credibility of the 
carbon credits issued. 

4.3.2. Benchmark Setting for Emissions Intensity 

After certification, a benchmark is established based on the project's verified emissions intensity. 
This benchmark serves as a reference point, quantifying the initial carbon intensity of each project 
before token issuance. It provides a standardized metric that ensures token issuance aligns with 
actual, verified emissions reductions. 

● Setting and Storing the Benchmark: Emission intensity benchmarks are calculated based on the 
project’s certified carbon emissions data, stored securely on the blockchain for transparency. 
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● Future Comparison: The benchmark allows for periodic comparison of actual emissions reductions 
against expected values, helping to verify ongoing project performance. 

4.3.3. Implementation of IoT Devices for Emissions Monitoring  

After certification, a benchmark is established based on the project's verified emissions intensity. 
This benchmark serves as a reference point, quantifying the initial carbon intensity of each project 
before token issuance. It provides a standardized metric that ensures token issuance aligns with 
actual, verified emissions reductions. 

● Operation of IoT devices: IoT devices, such as environmental sensors, energy meters, and gas 
monitoring systems, are installed at project sites to measure and report CO₂ emissions. These devices 
are connected to the network and transmit data in real time to the blockchain platform. This approach 
allows for comprehensive control of emissions and ensures that carbon credits issued are based on 
accurate and up-to-date data. 
 

● Integration with the Blockchain: Data collected by IoT devices is automatically integrated into the 
blockchain through smart contracts. This ensures that the issuance of carbon tokens only occurs when 
emissions reductions have been verified to be real and aligned with established certification 
standards. Smart contracts also allow information on emissions and carbon credits to be made 
available for external audits, increasing trust in tokenized credits. 

 
● Real-Time Auditing and Verification: IoT technology allows projects to be audited in real-time, 

which significantly improves the verifiability of carbon credits. Traditional audits, which can be slow 
and costly, are complemented by this continuous monitoring, reducing the risk of errors and fraud. 
In addition, real-time data allows for a quick response to any deviation in emissions, ensuring that 
only valid carbon credits are issued. Thanks to real-time verification, we can check the objective 
compliance of Smart Contracts. 

4.3.4. Registration on the platform 

After a project has been certified and IoT devices have started monitoring emissions, the carbon 
credits generated are registered on the tokenization platform. This registration includes a detailed 
description of the project, its geographic locations, the type of technology or method used for 
emissions reduction, and the data collected by the IoT devices. 

● Transparent and Verifiable Data: All recorded information is transparent and accessible to 
platform users, who can verify the data and legitimacy of the carbon credits. This includes access to 
data generated by IoT devices, allowing carbon credit buyers to assess the efficiency and 
effectiveness of projects. 
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4.3.5. Token creation 

Once carbon credits have been verified and recorded on the platform, the next step is the creation 
of the tokens on the blockchain. Each token is a digital asset that represents one metric ton of CO₂ 
offset and is directly linked to the certified carbon credits. 

● Linking of Tokens and Credits: Each token issued on the blockchain has a unique identifier that is 
directly linked to the corresponding carbon credit. This identifier includes metadata describing the 
project from which the credit comes, the data on emissions monitored by IoT devices, and the 
certification standards applied. 
 

● Transparency and Traceability: Thanks to blockchain technology, each carbon token is completely 
traceable. Users can trace the origin of each token from issuance to eventual use or exchange. This 
ensures that the tokens not only represent legitimate assets, but also provide a level of transparency 
that is not possible in traditional carbon markets. 

4.3.6. Allocation and distribution 

Once created, carbon tokens are allocated to the original carbon credit owners or to buyers who 
acquire them on the market. This allocation process is managed by smart contracts, which ensure 
that the distribution of tokens is done accurately and securely. 

● Digital Asset Management: Token owners can manage their tokens within the platform, deciding 
whether they want to sell them, or transfer them, or use them to offset their own emissions. The 
platform also offers the possibility of “burning” tokens, i.e. permanently removing them from 
circulation to ensure effective carbon offsetting. 
 

● Decentralized Market: Tokens can be exchanged on a decentralized market, where buyers and 
sellers can freely trade. This market uses automated algorithms to ensure that prices reflect current 
supply and demand conditions, and to ensure that liquidity is sufficient to always facilitate trading. 
 

4.4 Benefits of Using IoT in tokenization 

Using IoT devices in carbon credit tokenization offers multiple benefits, both in terms of accuracy 
and efficiency: 

● Measurement Accuracy: IoT devices offer unprecedented accuracy in measuring emissions, 
ensuring that carbon credits are issued based on real and reliable data. 
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● Cost Reduction: By automating data capture and verification using IoT and blockchain, operational 
and administrative costs associated with carbon credit certification and trading are significantly 
reduced. 

● Increased Trust: Integrating IoT with blockchain improves trust in the carbon credit market, as data 
is transparent and can be verified at any time by all stakeholders. 

4.5. Technological architecture 

The tokenization of carbon credits is supported by a robust and decentralized technological 
architecture, taking advantage of the advantages offered by the blockchain for the management of 
digital assets. The key components of this architecture include: 

● Base blockchain Solana: The selected blockchain provides a secure and efficient environment 
where the tokens are issued and managed. Solana, with its focus on sustainability and high energy 
efficiency, is particularly suitable for this application, ensuring that the tokenization process does 
not contradict the emission reduction principles it promotes. 
 

● Smart Contracts: Smart contracts automate the creation, transfer and destruction (burning) of 
carbon tokens. These contracts are self-executing and ensure that each transaction is verified and 
recorded on the blockchain without the need for intermediaries, reducing costs and increasing the 
speed of transactions. 
 

● User Interface and API: To facilitate access and use of the tokens, the platform includes an intuitive 
user interface and APIs that allow integration with other systems. Users can easily view, manage and 
transfer their carbon tokens, while businesses can automate carbon offsetting directly from their 
apps. 

4.6. Benefits of Tokenization for the Carbon Market 

Tokenizing carbon credit offers several key benefits for both carbon issuers and carbon credit buyers: 

● Liquidity: Tokenization allows carbon credits to be traded in real-time, increasing market liquidity 
and facilitating access to a larger number of participants. 
 

● Accessibility: Traditional carbon markets are often limited to large corporations and government 
entities. Tokenization democratizes this market, allowing even small and medium-sized businesses, 
as well as individuals, to buy and sell carbon credits. 
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● Transparency and Traceability: Thanks to blockchain technology, each token is traceable to its 
origin, ensuring transparency of the process and allowing independent audits. This increases trust 
in carbon credits and reduces the risk of fraud. 

 
● Automation and Efficiency: The implementation of smart contracts reduces the need for 

intermediaries, decreasing the costs associated with the transaction and eliminating possible delays. 
 

● Global Marketplace: Being based on a public blockchain, tokens can be traded globally without 
geographical restrictions, expanding the market and allowing carbon credits to flow freely between 
different regions. 

 
 

4.7. Security and Risk Considerations 

Despite its benefits, carbon credit tokenization also faces challenges and risks that must be 
considered: 

● Risk of double counting: Although the blockchain mitigates the risk of double counting, it is crucial 
to implement additional verification mechanisms to ensure that credits are not claimed more than 
once. 

 
● Regulation and compliance: Tokenization of environmental assets is subject to evolving regulations. 

It is vital to keep up with legal and regulatory requirements to ensure compliance and legality of 
transactions. 
 

● Blockchain integrity: The security of tokens depends on the integrity of the blockchain used. Solana, 
although secure and efficient, must be constantly monitored and updated to prevent vulnerabilities. 

 
 

4.8. Future Impact and Evolution 

The tokenization process not only transforms the carbon market, but also lays the groundwork for 
future innovations in the management of other environmental assets. As blockchain technology and 
certification standards evolve, tokenization could expand to include a variety of environmental assets, 
such as biodiversity credits or water rights, further expanding opportunities for sustainable 
development. 
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5. Certification and Reporting 
 

● Certification Standards: The establishment of robust and rigorous certification standards is essential 
for ensuring the credibility and accuracy of carbon footprint evaluations. These standards are 
meticulously aligned with internationally recognized protocols and guidelines, particularly those 
outlined by the United Nations Framework Convention on Climate Change (UNFCCC). This alignment 
guarantees that the certification process is consistent with global climate agreements, supporting a 
unified approach to carbon accounting and reduction efforts. 
 
Key to the process is the adherence to methodologies endorsed by the Intergovernmental Panel on 
Climate Change (IPCC) and the GHG Protocol, which are recognized as leading frameworks for 
greenhouse gas accounting. Certification protocols cover several critical dimensions: 
 
• Accuracy: Ensuring that carbon footprint calculations are precise and based on verified data 

inputs. 
• Completeness: Accounting for all relevant emissions sources throughout the entire lifecycle of 

the blockchain project. 
• Reliability: Applying standards that are consistently enforced, leaving no room for deviation or 

misrepresentation of data. 
 

The standards also mandate regular updates to account for changes in energy mix, regional carbon 
intensity factors, and innovations in carbon accounting practices. These updates ensure that the system 
remains relevant and that certified projects maintain up-to-date and accurate reporting over time. 
Additionally, the recalibration process guarantees that certificates reflect the latest developments in 
clean energy adoption, energy efficiency improvements, and shifts in blockchain-related energy 
consumption patterns. 
 

● Blockchain Certificates: The certification process is digitized through the issuance of blockchain-
based digital certificates. These certificates confirm the carbon footprint of a project, its adherence to 
established tokenization compliance standards, and its conformity with international climate 
guidelines. Blockchain technology ensures that these certificates are immutable, secure, and easily 
traceable. 

Each certificate contains a unique identifier, which links to the carbon footprint data of the project, 
including: 

● Lifecycle Emissions Analysis: Detailed tracking of emissions across various stages of the 
project’s development and operation. 

● Verification History: A transparent record of third-party audits and verifications, offering 
insights into the accuracy and trustworthiness of the emissions data. 



      
elta.eco 17 

 

 

The use of blockchain for certification offers significant advantages in terms of transparency and 
security. These digital certificates can be integrated into wider climate action frameworks, such as the 
Nationally Determined Contributions (NDCs), which countries submit to the UNFCCC to outline their 
progress toward climate goals. This ensures that blockchain projects not only reduce their carbon 
footprint but that these efforts are formally acknowledged and contribute to national and international 
climate targets. Additionally, blockchain certification opens up opportunities for cross-border 
collaboration, where verified carbon credits can be traded or used in global carbon markets, aligning 
with Article 6 of the Paris Agreement on international carbon trading mechanisms. 

● Transparency and Audits: A core feature of the certification process is its emphasis on 
transparency. All carbon footprint data, from initial calculations to final verification, is recorded on a 
public blockchain, such as Solana, ensuring that the information is accessible to all stakeholders. This 
public record enables real-time access to data for third-party auditors, environmental organizations, 
and climate advocacy groups. 

By making this data publicly available, the system fosters trust and accountability and encourages 
blockchain companies to uphold high environmental standards. Independent auditors can conduct 
continuous monitoring, verifying that the data aligns with reported emissions reductions and ensuring 
that the project remains in compliance with its certification. This process helps prevent greenwashing 
and encourages projects to adopt best practices for emissions management. 

The integration of carbon footprint data into NDC reporting further strengthens the transparency 
framework, allowing countries to demonstrate measurable progress towards their emission reduction 
commitments under the Paris Agreement. Blockchain technology also facilitates seamless 
integration with national greenhouse gas (GHG) inventories, supporting the implementation of the 
Enhanced Transparency Framework (ETF) under the Paris Agreement, which requires countries to 
submit regular updates on their progress toward climate goals. 

Moreover, the certification and reporting process supports the linking of blockchain project data with 
various climate finance mechanisms, such as carbon trading schemes, green bonds, and climate 
resilience projects. This allows certified projects to participate in broader carbon markets, attracting 
investments from companies and governments looking to offset their emissions or finance sustainable 
development initiatives. The system’s ability to link verified blockchain data with carbon offset markets 
enables blockchain projects to capitalize on the growing demand for high-quality carbon credits. 

In summary, the certification and reporting system establishes a comprehensive framework for 
evaluating, certifying, and reporting on the carbon footprint of blockchain projects. It leverages 
blockchain technology to enhance transparency and trust while aligning with international climate 
policies, thereby positioning blockchain projects as key contributors to global carbon reduction efforts. 
Through rigorous standards, digital certification, and real-time auditability, the system offers a robust 
solution for ensuring the sustainability and credibility of blockchain-based carbon initiatives. 
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6. Marketplace and Offset Integration 
 

● Carbon Token Marketplace: The development of a carbon token marketplace is a fundamental 
component of the project, enabling the trading of tokenized carbon credits. The marketplace can either 
be created from the ground up or integrated into existing carbon trading platforms during the 
initial stages. This integration facilitates immediate participation in the global carbon credit markets 
while laying the foundation for a custom-built platform that is tailored to the unique needs of 
blockchain-based carbon credit trading. 

The marketplace serves as a centralized hub for both buyers and sellers of carbon tokens, allowing 
users to purchase, trade, and retire tokens in a seamless, user-friendly environment. The platform 
also ensures that tokenized carbon credits are verified and certified, providing confidence that each 
credit represents a legitimate reduction in greenhouse gas emissions. The goal is to offer a dynamic 
and transparent marketplace that promotes global access to carbon credits, fostering broader 
participation from both corporations and individuals looking to offset their carbon footprints. 

● Offset Projects: A crucial feature of the marketplace is its direct link to verified carbon offset 
projects. These projects, ranging from reforestation efforts to renewable energy development, 
provide tangible environmental benefits that can be tokenized and traded on the marketplace. By 
partnering with certified projects, the platform allows token holders to purchase and retire carbon 
tokens, directly contributing to carbon reduction initiatives. 

This connection between the carbon token marketplace and offset projects creates a closed-loop 
system where users can directly offset their emissions by purchasing tokens from verified sources. 
The retirement of tokens on the blockchain ensures that the associated carbon credits are permanently 
removed from circulation, guaranteeing that the environmental benefits are realized. Additionally, the 
platform may feature automated tracking and reporting systems, enabling users to quantify the 
positive environmental impact of their offsets in real time. 

● Incentive Programs: To encourage blockchain projects and users to reduce their carbon footprint, 
the platform will introduce a range of incentive programs. These programs reward participants for 
engaging in carbon-saving activities, such as purchasing carbon credits, participating in energy-
efficient blockchain solutions, or utilizing green energy sources for their operations. 

The incentive structure can take multiple forms, including offering discounted transaction fees, 
loyalty rewards, or even staking rewards for users who actively contribute to the reduction of their 
carbon footprint. By embedding these incentive mechanisms into the platform, blockchain projects 
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and users alike are motivated to adopt greener practices, further reinforcing the project’s commitment 
to sustainability. 

● Exchange Market: The carbon token exchange market is a key pillar of the system, enabling users 
to trade carbon tokens freely and efficiently. The exchange is designed to facilitate dynamic 
emissions management, allowing corporations and individuals to adapt to changing emission targets 
by purchasing or selling carbon tokens based on their needs. 

In the marketplace, token prices are dynamically set, reflecting real-time demand and supply factors, 
ensuring that the price of each carbon token remains accurate and reflective of the underlying market 
forces. Users can easily acquire additional tokens to meet unexpected increases in their carbon 
footprint or sell surplus tokens to capitalize on price increases, offering flexibility and control in 
managing carbon emissions. 

● Decentralized Market Model: The marketplace adopts a decentralized market model based on the 
Automated Market Maker (AMM) system, like those used by decentralized finance (DeFi) platforms 
such as Uniswap. The use of AMM allows carbon tokens to be traded without relying on intermediaries, 
thus reducing costs, transaction fees, and processing times. Instead of traditional order books, AMMs 
utilize liquidity pools to facilitate trades, with prices determined by the ratio of tokens in the pool. 

The decentralized nature of the market ensures that it remains open and accessible to a global 
audience, without barriers such as centralized controls or regulatory bottlenecks. By democratizing 
access to carbon credit, the platform empowers both small and large participants to engage in carbon 
markets on equal terms. 

● Liquidity and Price Accuracy: To ensure the marketplace operates efficiently, liquidity pools are 
integral to the design. These pools allow users to deposit their carbon tokens, which are then used to 
facilitate transactions between buyers and sellers. In return for providing liquidity, participants are 
rewarded with transaction commissions, incentivizing them to maintain active participation in the 
market. 

● The Automated Market Maker mechanism ensures that token prices are continuously adjusted based 
on supply and demand, guaranteeing a fair and balanced market for all participants. The AMM model 
not only provides price stability but also ensures that the marketplace can handle large-scale 
transactions without disrupting the market equilibrium. 

● Interoperability: To expand the reach and accessibility of carbon tokens, the platform is built with 
interoperability in mind. This means the carbon token marketplace will be compatible with other 
blockchain networks and decentralized finance (DeFi) platforms, ensuring that carbon tokens can 
be traded across multiple markets and blockchains. 
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Interoperability significantly enhances liquidity, as tokens can flow between different blockchain 
ecosystems, tapping into a broader range of users and investors. By facilitating cross-chain trading, 
the marketplace ensures that carbon tokens remain highly liquid, allowing them to participate in 
global markets and be integrated into other carbon-related financial products, such as carbon 
futures, swaps, and derivatives. This flexibility is key to positioning the platform as a leader in the 
blockchain-based carbon credit market. 

In conclusion, the carbon token marketplace is designed to revolutionize how carbon credits are 
traded by leveraging blockchain technology to ensure transparency, liquidity, and global 
accessibility. By offering a decentralized, scalable, and interoperable market, the platform facilitates 
the efficient trading of carbon credit while supporting global efforts to mitigate climate change. 
Through partnerships with verified carbon offset projects and the introduction of incentive 
programs, the platform ensures that carbon emissions are managed effectively and that participants 
are motivated to engage in sustainable practices. The use of AMM models and liquidity pools further 
enhances market functionality, making the carbon token marketplace an essential tool in the global 
transition to a low-carbon economy. 

 
7. User Interface and API: Design Details and Functionalities 

The platform was created to serve as a working tool for a wide range of users. Those will be: 

1. Blockchain Projects 
2. Staking Companies 
3. Energy Supply Companies 
4. Governmental Agencies 
5. Validation / Verification Entities 
6. Project Administrators 

The user interface (UI) and API of a carbon credit tokenization platform play a crucial role in users’ 
interaction with the platform, facilitating the management of their digital assets, access to relevant 
information, and participation in the carbon market. Below, we describe in detail how these tools are 
designed to offer optimal user experience, allowing companies and users to efficiently manage their 
tokenized carbon credits. 

7.1. User Interface (UI) Design 

The user interface will be designed with a focus on usability, simplicity, and accessibility. The 
structure of the UI is intuitive, allowing users to navigate through the various functions without 
complications. The main functionalities of the user interface include: 
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7.1.1. Dashboard 

The Dashboard is the nerve center of the user interface, providing an overview of the user’s account 
and activities on the platform. This dashboard includes several key sections: 

● Token Overview: A quick view of the amount of carbon tokens the user owns, including details such 
as the total market value, the number of emissions offset, and recent transaction history. 
 

● Environmental Impact: This section displays charts and statistics summarizing the user’s 
environmental impact, such as the total amount of CO₂ offset, the origin of the carbon credits 
purchased, and how their impact compares to other users or businesses within the platform. 

 
● Recent Activity: A record of all recent transactions, including purchases, sales, and transfers of 

carbon tokens. Each transaction includes details such as the date, the number of tokens involved, 
and the market value at the time of the transaction. 

 
● Alerts & Notifications: A dashboard where relevant notifications are displayed, such as significant 

market changes, alerts about carbon credit expiration, or important updates about the projects 
associated with the credits. 

 

7.1.2. Token Management 

The token management section allows users to manage their carbon assets efficiently. Available 
features include: 

● Detailed Token View: Here, users can see a complete listing of their tokens, with details such as 
the project of origin, the credit certification (compliance or voluntary), and the amount of CO₂ offset 
by each token. 
 

● Token Transfer: Users can transfer tokens to other users within the platform. This process is simple 
and intuitive, like sending a bank transfer, with the ability to add notes or reasons for the transfer. 

 
● Token Burn: This option allows users to permanently remove tokens from circulation as a way to 

offset their carbon footprint. Burning tokens reduces the total amount in circulation, which can also 
impact market dynamics. 
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7.1.3. Activity Log 

The Activity Log provides a comprehensive history of all actions performed by the user on the 
platform: 

● Transaction History: A detailed record of all transactions performed, including purchases, sales, 
transfers, and token burning. Each entry in history includes information about the date, time, 
participants, and specific details of the transaction. 
 

● Automated Actions: A record of all actions that have been performed automatically through smart 
contracts, such as the automated purchase of carbon credit when a new emission is detected that 
needs to be offset. 

 
● Security Audit: A log of account access and changes, allowing users to monitor the security of their 

account and detect any unusual activity. 
 

7.1.4. Market Operation 

The market section of the interface allows users to actively participate in the tokenized carbon market: 

● Token purchase: Users can purchase carbon tokens directly from the market interface. This section 
displays a list of available tokens, with information about the source project, the price per ton of 
CO₂, and the available quantity. 
 

● Token sale: Users can list their tokens for sale on the marketplace. They have the option to sell at 
market price or set a specific price. Additionally, they can select whether they want to sell a partial 
or full amount of their tokens. 

 
● Token exchange: The platform also allows for direct exchange of tokens between users. This is 

especially useful for companies looking to flexibly adjust their carbon balances. 
 

● Market analysis: Section dedicated to providing detailed analysis of the carbon credit market, 
including price trends, transaction volumes, and analysis of the different source projects. Users can 
use this information to make informed decisions about their operations in the marketplace. 
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7.2. API Design 

In addition to the user interface, the platform offers a robust API that allows companies to integrate 
the platform’s functionalities with their own systems. This is especially useful for companies that want 
to automate carbon offsetting or integrate carbon credit management with their existing operations. 

7.2.1. API Functionalities 

The API offers several endpoints that cover all operations available on the platform: 

● Access to token information: Allows companies to view detailed information about the tokens they 
own, including data on the source project, certifications, and transaction history. 
 

● Transaction automation: Companies can use the API to automate the purchase, sale, or transfer of 
carbon tokens. For example, a company can set up a system to automatically purchase a number of 
tokens whenever its emissions reach a certain threshold. 

 
● Real-time monitoring: The API allows access to real-time market data, including current token prices, 

transaction volume, and credit availability. This is crucial for companies that want to react quickly to 
changes in the market. 

 
● IoT Integration: For companies using IoT devices for emissions monitoring, the API allows direct 

integration, facilitating automatic tokenization of carbon credits based on data collected in real-time. 
 

7.2.2. Security and Access 

The API is designed with high security standards to ensure that only authorized entities can access 
the functionalities and data: 

● Authentication and authorization: Robust authentication mechanisms such as OAuth 2.0 are 
implemented, ensuring that each request to the API is properly authenticated and authorized. 
 

● Data encryption: All communication between API clients and the platform is encrypted using HTTPS, 
ensuring that sensitive data is not intercepted during transmission. 

 
● Rate Limits and abuse protection: To prevent abuse and ensure optimal performance, the API 

implements rate limits, which restrict the number of requests a client can make in each period. 
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7.2.3. Documentation and Support 

The API comes with comprehensive documentation that includes usage examples, integration guides, 
and detailed references for each available endpoint: 

● Quick Start Guides: To make integration easier, step-by-step guides are provided that cover the 
most common use cases, such as automated carbon credit purchasing or IoT monitoring data 
integration. 
 

● Support and Community: In addition to documentation, the platform offers technical support via 
community forums, live chat, and email. This ensures that developers can quickly get assistance when 
they encounter issues or have questions about integration. 

 
 
 

8. Cloud Architecture and Technology Park 

The architecture of the user interface hosted on cloud services such as AWS or Azure should be 
designed to ensure high availability, scalability, and security. This typical architecture will include the 
following key components: 

● Load balancing: A Load Balancer will distribute incoming traffic across multiple instances of 
application hosted in different availability zones. This ensures that the load is evenly distributed, and 
that the application remains accessible even if one instance fails. 

 
 

● Autoscaling: Using services like AWS Auto Scaling or Azure Virtual Machine Scale Sets, the 
architecture can automatically adjust to handle spikes in traffic, increasing or decreasing the number 
of resources based on real-time demand. 

 
● Data storage: Data can be stored in managed services like AWS RDS or Azure SQL Database for 

relational databases, and in S3 or Azure Blob Storage for unstructured data, ensuring the persistence 
and global availability of information. 

 
● Security: Implement AWS IAM or Azure Active Directory to manage access and authentication and 

use firewall and DDoS protection services to secure the infrastructure. 
 

● CDN and Cache: Use a Content Delivery Network (CDN) like CloudFront or Azure CDN to 
accelerate content delivery to end users, improving latency and user experience. 
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This cloud architecture ensures that the user interface is resilient, scalable, and secure, providing a 
fluid and reliable experience for users. 

 

9. User Experience and Future Enhancements 

The combination of an intuitive user interface and a powerful API ensures that both individual users 
and large companies can manage their carbon credits efficiently and effectively. However, the 
platform is designed to evolve, with planned enhancements including: 

● Interface customization: In the future, it is planned to allow users to customize their dashboard, 
selecting which widgets or sections are most relevant to them and setting up custom alerts based on 
their environmental goals. 
 

● AI modules: AI functionalities are being explored to provide automated recommendations on when 
to buy or sell carbon credits, based on market analysis and price predictions. 

 
● API expansion: The API will be expanded to include more functionalities, such as integration with 

DeFi platforms and other digital asset marketplaces, enabling a more interconnected and flexible 
ecosystem. 

These tools not only make it easier to participate in the carbon market, but also empower users to 
make informed and effective decisions on their path to sustainability. 

 

10.Security and Compliance 

Security is a critical aspect, especially when it comes to digital assets and automated contracts that 
handle environmental funds and credits. 

● Smart Contract Security: All smart contracts go through rigorous security audits before being 
deployed on the network. Additionally, formal verification tools are used to ensure that contracts are 
executed exactly as expected, with no exploitable vulnerabilities. 
 

● Fraud Protection: The Solana blockchain, combined with the inherent transparency of smart 
contracts, significantly reduces the risk of fraud and manipulation. Additionally, we implement 
additional measures such as continuous monitoring of network activity and integration with 
blockchain analytics services to detect suspicious patterns. 
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● Regulatory Compliance: We make sure to comply with all international regulations regarding 

carbon credit trading and cryptocurrencies. This includes aligning KYC (Know Your Customer) and 
AML (Anti-Money Laundering) standards, ensuring that our platform is used responsibly and legally. 

 

11. Scalability and Future 

Our platform is designed to be scalable and adaptable, able to handle increasing numbers of users 
and transactions without compromising efficiency. 

● Network Optimization: Solana offers an infrastructure that can grow with demand without impacting 
transaction speed or cost. Additionally, we are exploring scaling solutions such as sidechains and 
sharding to ensure the platform can seamlessly expand as adoption increases. 
 

● Continuous Innovation: We are committed to continuously improving our technology, including 
implementing new functionalities such as tokenizing other types of environmental assets (e.g., water 
credits), integrating with IoT platforms for more accurate emissions tracking, and developing new 
smart contract-based applications that promote sustainability. 
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Integration with UNFCCC Process 
 

Alignment with Nationally Determined Contributions (NDCs) 

 
● NDC Support: The program helps countries meet their NDC targets by providing a transparent 

system for tracking and reducing emissions from blockchain projects. 
 

● Data Reporting: Automated and accurate emissions data can be reported in national GHG 
inventories, supporting countries in meeting their reporting obligations under the UNFCCC. 

 

Facilitation of Article 6 Mechanisms 

 
● Article 6.2 – Cooperative Approaches: The program enables international cooperation by creating 

a standardized system for measuring, reporting, and verifying (MRV) emissions reductions, 
facilitating the transfer of carbon credits between countries. 
 

● Article 6.4 – Sustainable Development Mechanism: By tokenizing carbon reductions, the program 
supports the creation of a global carbon market, where emission reductions can be traded to achieve 
more cost-effective climate action. 

 
● Article 6.8 – Non-Market Approaches: The program promotes non-market approaches by enabling 

transparent tracking of emissions reductions and facilitating funding for sustainable development 
projects. 
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Program Workflow 
 
Enrollment and Setup 
 

● Enrollment in the Certification Program: Blockchain projects begin by enrolling in the program 
to demonstrate their commitment to transparency and sustainability. This step involves an 
assessment of the project’s specific energy needs, operational scale, and current environmental 
impact measures. 
 

● Installation of IoT Devices and Smart Meters: To enable accurate data collection, IoT devices 
and smart meters are installed at relevant energy-consuming points within the project's 
infrastructure, such as data centers or mining rigs. These devices track energy usage in real-time, 
providing the granular data needed for precise emissions calculations. 

 
● API Integration and Data Feed Setup: Projects integrate APIs and set up data feeds to enable 

continuous, real-time data transfer. This data includes information on transaction rates, 
computational workload, and geographical location of energy use. These feeds will be crucial for 
dynamically calculating carbon emissions. 

 
Continuous Monitoring and Data Collection 
 

● Real-time Collection of Energy Consumption and Location Data: The IoT devices and data 
feeds gather energy usage information on a minute-by-minute basis, ensuring up-to-date records of 
power consumption. Geolocation data is included to assess the regional carbon intensity of 
energy sources. 
 

● Retrieving Real-time Carbon Intensity Data: The system integrates with energy providers or 
public energy databases to access real-time carbon intensity data, which varies by region and 
energy source. This ensures that each unit of energy used is assessed with an accurate, location-
based carbon impact metric. 

 
● Centralized Data Aggregation on the Blockchain Ledger: All energy consumption and carbon 

intensity data are securely recorded on a central blockchain ledger, ensuring transparency and 
data integrity. This ledger serves as the foundation for all subsequent calculations and 
verifications. 
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Automated Emissions Calculation 
 

● Aggregation of Energy Consumption through Smart Contracts: Smart contracts are employed 
to automatically aggregate energy consumption data over specified intervals. They also apply real-
time carbon intensity values, calculating the carbon emissions for each period based on precise 
energy data. 
 

● Total Carbon Emissions Calculation: The aggregated data is used to calculate the total carbon 
footprint of the project over time. This includes both direct emissions (from energy usage) and 
indirect emissions (from energy source), ensuring a comprehensive view of the project's 
environmental impact. 

 
● Recording Emissions Data on the Solana Blockchain: The calculated emissions data is recorded 

immutably on the Solana blockchain. This ensures that the data is publicly accessible and tamper-
proof, enhancing transparency and trust in the program’s certification process. 

 
Certification and Benchmark Setting  
 

● Carbon Footprint Certification: Once the emissions have been accurately calculated, the project 
receives a carbon footprint certification. This certification confirms the total amount of carbon 
emissions generated by the project within a specific period and validates the project’s data 
tracking and transparency standards. 
 

● Establishing a Benchmark for Emissions: A key outcome of this stage is setting an emissions 
benchmark for the project. This benchmark serves as a baseline against which future 
improvements or deteriorations in environmental performance can be measured. By defining this 
initial benchmark, the program sets a standard for sustainable operation that the project can aim to 
reduce over time. 

 
● Verification and Compliance Checks: Independent verification ensures that the calculated 

emissions and certification meet industry standards for environmental transparency and reporting. 
Compliance checks further confirm that the data collection processes and emissions calculations 
are consistent with regulatory and programmatic requirements. 

 
Token Issuance Base on Benchmark and Certification 
 

● Tokenization Linked to Benchmark Performance: After the completion of the initial carbon 
footprint calculation, certification, and benchmark setting, the project will enter the tokenization 



      
elta.eco 30 

 

 

phase. Carbon tokens are issued based on the established benchmark, with the initial benchmark 
serving as the reference point for future emissions reductions. 
 

● Dynamic Token Issuance Based on Reduction Goals: As the project reduces its emissions 
relative to the initial benchmark, additional tokens may be issued to reflect these environmental 
improvements. This incentivizes ongoing sustainability efforts by creating a tangible reward system 
tied to emissions reductions. 

 
Trading and Offsetting 
 

● Market Availability of Carbon Tokens: The issued carbon tokens are made available on a 
dedicated marketplace, allowing companies and individuals to purchase these tokens to offset 
their own carbon emissions. This creates a mechanism for direct investment in blockchain projects 
that prioritize sustainability. 
 

● Offsetting and Retirement of Tokens: Purchased tokens are eventually retired, meaning they are 
removed from circulation and used to fund carbon offset projects, such as reforestation or 
renewable energy development. This retirement process helps reduce the overall carbon footprint 
within the blockchain ecosystem. 

 
● Funding of Carbon Offset Projects: Funds generated from token sales support certified carbon 

offset projects, reinforcing the program’s commitment to meaningful environmental impact 
beyond the blockchain industry itself. 
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Timeline 
 

Phase 1: Research and Development (months 1-6) 
 

● Conducting feasibility studies and market research. 
● Development of technical architecture and protocols for data collection, carbon footprint 

calculation, and tokenization. 
● Establishment of partnerships with energy providers and carbon offset projects. 

 

Phase 2: Prototype Development and Testing (months 7-12) 

● Development and deployment of IoT devices and smart meters for data collection. 
● Building the Solana blockchain-based platform for data aggregation and emissions 

calculation. 
● Creation of the smart contracts for token issuance and management. 
● Testing of the system in a controlled environment with selected blockchain projects. 

 

Phase 3: Pilot Program (months 13-18) 

● Launch of a pilot program with a limited number of Solana blockchain projects. 
● Collecting the feedback and refinement of the system based on pilot results. 
● Ensure compliance with UNFCCC processes and NDC reporting requirements. 

 

Phase 4: Full-Scale Deployment (months 19-24) 

● Rolling out the program to a broader range of blockchain projects. 
● Launching of the carbon token marketplace and offset integration. 
● Initiation of the third-party audits and certification processes. 
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Phase 5: Ongoing Operations and Expansion (months 25+) 

● Continuous monitoring and improvement of the system based on user feedback and 
technological advancements. 

● Expanding partnerships with additional energy providers and carbon offset projects. 
● Promotion of global adoption and integration with international climate frameworks. 

 

  



      
elta.eco 33 

 

 

 

Team Description 

Core Team 

 

Maksym Rogovyi, PhD, CEO  

 

Maksym Rogovyi has a PhD in Economics and a Masters Degree in 
Information Security; 

Maksym has over 20 years of experience in project management, 
economics, marketing, teaching and business consultancy with a wide 
communication network within the International Climate Change, 
Energy and Blockchain communities. 

UNFCCC JI projects verifier certified by Bureau Veritas Certification. 

Expertise in sustainable energy and Climate Change projects implementation, marketing presentation 
and cybersecurity. 

since 2008 – directly involved in sustainable energy and climate change issues including the 
methodology, project, strategy development, validators/verifiers approval on a company and state 
levels. 

since 2016 – directly is also involved in the cybersecurity, blockchain, AI development. 
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Rafa Recasens, CTO 

 

Rafa Recasens is a  software engineer with over 20 years of 
experience in application development, system administration, 
cybersecurity and blockchain. He holds a Master’s Degree in 
Technology Business Management, which has allowed him to combine 
his deep technical knowledge with strategic skills in project and team 
management.  

In 2011, Rafa founded his own company specializing in software development, cybersecurity and 
critical applications, where he has successfully led the digitalization of processes for some of the 
largest pharmaceutical companies in the world. 

Throughout his career, Rafa Recasens has developed extensive experience in IT management 
methodologies such as ITIL and COBIT, and has actively participated in IT Governance projects, 
ensuring that technological strategies are aligned with business objectives and meet control and 
efficiency standards. Rafa’s role in the company encompasses client management, project 
supervision and technical team management, ensuring the delivery of innovative and secure solutions 
in highly demanding environments. 

 

Jon Queen, CFA, CAIA. CFO  

 

Jon Queen is a Senior Finance Executive with over 20 years of 
experience in project management, economics, and business 
consultancy with the wide communication network within the 
International Climate Change, Trading and Investment communities. 

Jon Led and Co-led over $200 million IPOs on the international stock 
exchange. 

Jon Queen participated in and led purchase-and-sales transactions for more than 300 million carbon 
credits and emission reduction units worldwide. Has been involved as an expert in the development 
of national-level emission trading schemes for countries. Served as a Prime Minister Financial 
Advisor. 
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Advisory board 

 
Kyryl Shyian, Project Chief Advisor 

 

Kyryl Shyian is an accomplished Chief Financial Officer in several 
multimillion blockchain projects with deep expertise in blockchain 
technology, sustainable finance, and international project development. 
He combines a robust understanding of decentralized finance, 
sustainable energy initiatives, and strategic financial management, with 
experience across top-level roles in both public and private sectors.  

 
With a history of implementing climate-aligned financial instruments, managing international leading 
programs for energy efficiency, and fostering blockchain-driven financial innovation, Kyryl Shyian has 
successfully driven impactful projects in diverse sectors including IT, banking, and governmental 
organizations.  
 
Kyryl’s experience with international financial institutions, particularly in developing sustainable funding 
mechanisms and aligning blockchain projects with global environmental standards makes him an 
invaluable asset for advancing sustainability-focused blockchain initiatives.  

 
Igor Kachan, Climate Change Expert 

 

Igor Kachan is an experienced specialist in greenhouse gas (GHG) 
emissions accounting and verification, with a career spanning over 15 
years across Ukraine, Kazakhstan, and internationally. Holding a Master's 
in Analytical Chemistry and a Candidate of Sciences in Analytical 
Chemistry, Igor has specialized in GHG emissions regulation, 
verification systems, and climate change projects in the industrial sector. 
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Igor Kachan has worked as a lead auditor and consultant for organizations such as Bureau Veritas, TÜV 
SÜD, TUV Rheinland, Verum Carbon, KazEcoProfit, State Agency for Ecological Investments of Ukraine 
(Ministry of Ecology and Natural Resources of Ukraine) and the Ministry of Energy of Kazakhstan, advising 
on emissions monitoring, reporting, and compliance with international standards (ISO 14064, 14065, and 
17029). Igor has contributed to legislative reforms and project assessments under the UN Kyoto Protocol 
and has coordinated climate change projects for the EBRD, UNDP, and other international bodies. 
  
Currently, Igor Kachan is focused on consulting and auditing blockchain projects on their carbon 
footprint, assisting in the verification and reduction of GHG emissions in line with global environmental 
standards. 

 

Oleh Skoblyk, Climate Change and Energy Efficiency Expert 

 
 
Oleh Skoblyk is a seasoned expert in climate change mitigation, energy 
efficiency, and sustainable development, with over 10 years of experience 
in leading innovation and consulting projects. He holds a Master of 
Science in Energy Management from the National Technical University of 
Ukraine, "Kyiv Polytechnic University."  
 

His professional career has been marked by substantial contributions to projects related to the reduction 
of greenhouse gas emissions, energy efficiency improvements, and the implementation of sustainability 
standards in line with global frameworks, such as the Kyoto Protocol and the Paris Agreement. 

Oleh has served as a Lead Verifier for over 60 carbon reduction projects under the Joint Implementation 
(JI) and Clean Development Mechanism (CDM), primarily during his tenure at Bureau Veritas Ukraine. He 
has provided expert oversight on projects that span sectors such as power plant modernization, gasification 
of regional areas, methane reduction, and industrial energy efficiency improvements. Additionally, Oleh's 
extensive auditing experience is reinforced by certifications in ISO 9001, ISO 14001, and OHSAS 18001 
standards. 

Oleh's technical expertise, combined with his leadership in JI/CDM projects, positions him as a vital 
contributor to the development of cutting-edge solutions for carbon market transparency, emission 
reduction, and sustainable development within the blockchain ecosystem. 
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Oleksandr Sushko, Blockchain Expert 

 
Olekcandr Sushko holds a Master’s degree in Software Engineering 
and Computer Networks and brings extensive expertise in blockchain 
technology, crypto security, and portfolio management. With over 3 years 
of experience as a Crypto Portfolio Manager and Crypto Security 
Specialist in a Private Crypto Hedge Fund, Oleksandr has a proven track 
record of managing and securing digital assets, ensuring optimal 
performance and risk mitigation. 

In addition, Olekcandr Sushko has over 2 years of experience in the banking industry and possesses 
advanced knowledge in on-chain data analysis, web 3.0 project evaluation, and computer networks. 
Olekcandr is highly skilled in smart contracts creation, creating and managing hot and cold wallets, 
route tracing, and blockchain activity planning, making him a valuable asset in the evolving crypto 
landscape. 

 

Mykhailo Chyzhenko, UNFCCC Liaison  

 

Mykhailo Chyzhenko is a distinguished expert in climate policy, GHG 
reporting and international relations with over 30 years of experience. 
With a Master of Sciences in Plasma Physics, Mykhailo has held 
leadership roles in climate change and ozone layer protection for the 
Ministry of Ecology and Natural Resources of Ukraine.  

 

Mykhailo has been instrumental in shaping national climate policy and has served as a member of the 
Joint Implementation Supervisory Committee under the Kyoto Protocol (UNFCCC). 

In addition to technical expertise, Mykhailo has deep knowledge of international procurement processes, 
holding certifications in procurements and disbursements for World Bank financing projects. With 
significant experience consulting on projects aimed at reducing GHG emissions, Mykhailo Chyzhenko 
has been involved in numerous international climate initiatives, contributing to the development and 
implementation of GHG emission reduction projects under UNFCCC. 
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Benefits 
 

Transparency and Trust 

Blockchain ensures transparent and immutable records of energy consumption and emissions data, 
enabling third-party audits and fostering trust among stakeholders. 

Efficiency 

Automation reduces the need for manual data collection and calculation, increasing accuracy and 
efficiency in carbon footprint evaluation. 

Accountability 

The certification program holds blockchain projects accountable for their carbon emissions, 
encouraging the adoption of sustainable practices. 

Sustainability 

The program promotes sustainability within the blockchain ecosystem through tokenized incentives 
and offset programs, contributing to global climate goals. 

Global Alignment 

The program supports global climate goals by integrating with UNFCCC processes, NDCs, and 
Article 6 mechanisms under the Paris Agreement, facilitating international cooperation and cost-
effective climate action. 
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Conclusion 

 
The Blockchain Interface Certification Program for Carbon Footprint Evaluation and 
Tokenization by Elta Eco represents a transformative step toward aligning Solana blockchain 
technology with global sustainability standards. By establishing a robust framework for transparency, 
efficiency, and accountability, this program creates a benchmark for how blockchain projects should 
operate within the broader landscape of environmental responsibility. It not only addresses the 
environmental impact of blockchain-based solutions but also creates a replicable model for other digital 
industries seeking to mitigate their carbon footprints. 

 
One of the program’s most important contributions is the establishment of a new standard for carbon 
accounting and emissions reduction within blockchain ecosystems. By certifying projects 
through internationally recognized criteria aligned with UNFCCC processes, the program ensures that 
carbon credits tokenized on the platform meet the same quality and legitimacy standards as traditional 
carbon markets. This alignment with established frameworks, such as support for Nationally Determined 
Contributions (NDCs) and facilitation of Article 6 mechanisms under the Paris Agreement, positions the 
program as a leader in integrating blockchain innovation with international climate goals. Through these 
certifications, participants are not only able to demonstrate their environmental commitment but also 
gain recognition within global sustainability efforts. 

 
Furthermore, this certification standard provides a financially attractive opportunity for 
stakeholders, from individual investors to institutional participants, by introducing a new class of verified, 
traceable, and tradeable digital carbon assets. The program’s emphasis on traceability and verification 
through Solana’s efficient, secure blockchain architecture instills confidence in both buyers and 
investors, creating a liquid, decentralized marketplace for carbon tokens. This marketplace not only 
democratizes access to carbon offset credits but also attracts investment by making carbon credits more 
accessible, transparent, and attractive to the growing pool of socially responsible investors and 
organizations seeking to meet their own sustainability commitments. 

 
By facilitating standardization, certification, and financial accessibility within the carbon credit 
market, this program also supports the global transition to a low-carbon economy. The platform enables 
businesses of all sizes to engage with carbon offsetting in an affordable and straightforward manner, 
thus widening the market for sustainable investment. The program's integration of advanced 
technologies like IoT for real-time emissions monitoring further strengthens its certification process, 
ensuring that each tokenized carbon credit is backed by accurate and up-to-date data. 
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