
Overview:
If we can create a global crypto currency with the principles around “do not harm to another human being 
nor the environment” we can at least start the conversation of the importance of digital financing from an 
ethical and global perspective.

Our goal is to build a "synthetic Central Bank Digital Currency (CBDC)" and/or stablecoin that will have 
the ability to interact with various public and private stakeholders. This will allowing multiple players 
within financial institutions, governments and private companies to utilize a currency that follows the 
basic tenets and principles laid out by the United Nations and the International Peace Accord. 

It would be a theoretical “World Peace Treaty” with a currency to back it up. 

Our motivation of the ECO-COIN is driven by the imperative to revolutionize financial systems and 
advance sustainable practices. Our motivation is to address the growing demand for a cryptocurrency that 
seamlessly integrates environmental, social, and governance (ESG) principles. By doing so, we aim to 
foster responsible financial behavior, promote global sustainability, and drive societal progress. ECO-
COIN is not just a cryptocurrency; it's a commitment to reshape the financial landscape to make it more 
equitable, eco-conscious, and ethical.

Our innovation is designed for a diverse range of customers and stakeholders who share a common desire 
for responsible financial solutions. This includes individuals who seek to invest in a cryptocurrency 
aligned with their ESG values, businesses that wish to conduct transparent and sustainable financial 
transactions, and governments seeking to enhance regulatory oversight in the crypto space. ECO-COIN 
addresses the unmet need for a cryptocurrency that harmonizes financial growth with social and 
environmental well-being.

ECO-COIN offers numerous benefits to its customers and society at large. For individual investors, it 
provides the opportunity to engage in eco-conscious and ethical financial activities, helping them grow 
their wealth while supporting global sustainability. For businesses, it facilitates transparent and efficient 
financial transactions, thereby enhancing credibility and trust. (World Economic Forum, BCG; May 2021) 
Governments can leverage ECO-COIN to enhance regulatory oversight, combat money laundering, and 
promote responsible financial behavior. The key differentiator of ECO-COIN is its integration of ESG 
principles (Winterberg, Manley, Ejiofor, Jayanti, Fridman, Lambert, Zwierz; 2020), setting it apart as a 
unique and transformative force for the crypto industry. This innovation holds the potential to reshape the 
way we view and utilize digital currencies, driving progress toward a more sustainable and equitable 
global economy.

ECO-COIN's innovation lies in its integration of legal compliance mechanisms, smart contracts, and 
robust ESG principles within a cryptocurrency. We are creating a cryptocurrency that upholds market 
integrity and operates within the confines of legal jurisdictions. (World Economic Forum; 2021) Our work 
builds on existing blockchain technology, yet the incorporation of legal and ESG elements within a crypto 
framework sets ECO-COIN apart as a pioneer in responsible financial technology. Our platform addresses 
a critical gap in the market, providing users with a secure and transparent means to invest and transact 
responsibly while ensuring compliance with global regulations and ESG principles. (World Economic 
Forum; November 2021)

Technical Development
Section 1: Deployment Architecture Overview
The deployment architecture of the ECO-COIN protocol is designed as a layered and modular system that 
integrates distributed ledger technology, sustainability-oriented oracles, programmable smart contracts, 



and compliance mechanisms into a single cohesive framework. Unlike many existing cryptocurrencies 
that emerge as isolated contracts within fragmented ecosystems, ECO-COIN seeks to unify its 
infrastructure by developing a coherent protocol stack where each layer builds upon the other to 
operationalize the project’s guiding principle: do no harm to humans or the environment. This architecture 
ensures that technical design choices are not merely responses to scalability or efficiency challenges, but 
are intrinsically tied to ESG imperatives. 

At its foundation, the protocol is deployed on Base, an Ethereum Layer 2 (L2) network developed by 
Coinbase. The choice of Base reflects a strategic emphasis on scalability, interoperability, and regulatory 
alignment. Built on the Optimism OP Stack, Base provides full EVM (Ethereum Virtual Machine) 
compatibility, enabling Solidity-based contracts to operate without modification while benefiting from the 
reduced costs and higher throughput associated with rollups (Base, 2023). This choice addresses two 
longstanding critiques of Ethereum: network congestion and high gas fees, which have historically 
constrained adoption for applications requiring frequent microtransactions such as stablecoin transfers. In 
addition, Base benefits from Coinbase’s institutional infrastructure and regulatory positioning in both the 
U.S. and global markets, offering a level of legal durability that many other L2 solutions cannot provide 
(Coinbase, 2023). 

The protocol also considers its origins in Proof-of-Work (PoW) architecture as a conceptual grounding 
point. Bitcoin, the archetype of PoW-based systems, demonstrated the power of decentralization but also 
revealed the ecological costs of energy-intensive consensus. ECO-COIN’s deployment rejects replicating 
these inefficiencies by advancing toward modular Proof-of-Stake and L2-based validation, thus 
decoupling consensus security from unsustainable energy consumption (De Vries, 2022). However, 
elements of the PoW heritage remain valuable for understanding the historical tension between security 
and sustainability in distributed ledgers. By positioning its deployment on Base, ECO-COIN combines 
the ecological efficiency of PoS with the executional flexibility of Ethereum-compatible infrastructure. 

In practice, the deployment workflow follows a staged process of modular layering. The core contracts 
include the ESG Oracle, the Synthetic Stablecoin logic, and associated governance modules. These 
contracts are compiled and deployed via Foundry or Remix, depending on whether the workflow is 
command-line driven or interface-driven, allowing for developer flexibility during iterative testing 
phases. The deployment order begins with the Oracle Factory contract, followed by proxy deployment 
contracts, before linking these to the stablecoin logic and ESG compliance modules. This sequential order 
ensures that core data infrastructures (oracles and providers) are operational prior to enabling transaction 
logic, thereby preventing misaligned states or uninitialized dependencies. 

A crucial feature of this architecture is the integration of on-chain and off-chain logic. On-chain contracts 
handle deterministic elements such as token issuance, fee redistribution, and governance voting. Off-
chain components, by contrast, manage API calls, ESG data fetches, and external verification tasks. These 
off-chain processes are implemented in Node.js and Python, interfacing through Chainlink nodes that 
operate in Dockerized environments to ensure reproducibility, scalability, and cross-platform 
compatibility. By containerizing oracle infrastructure, ECO-COIN ensures that deployments can be 
consistently replicated across testnets, staging environments, and mainnet without reconfiguration errors 
(Merkle Science, 2022). 

This layered architecture aligns with emerging academic literature on hybrid smart contracts, which 
combine immutable on-chain logic with flexible off-chain computation to extend blockchain applications 
into real-world systems (Nakamoto, 2008; Chainlink Labs, 2021). By leveraging modularity, the ECO-
COIN stack can be iterated in phases: beginning with reliance on external ESG APIs in the short term, 
and transitioning toward private, proprietary oracle feeds and intellectual property in the long term. This 
roadmap balances the need for immediate functionality with a strategy for long-term resilience and 
differentiation in a rapidly evolving regulatory and technological landscape. 



Ultimately, the deployment architecture represents more than a technical scaffold. It operationalizes the 
philosophical commitment of the project: embedding the Triple Bottom Line—financial viability, 
environmental responsibility, and social equity—directly into the ledger itself. By architecting from the 
ground up with modularity, interoperability, and ESG compliance as design constraints rather than 
afterthoughts, ECO-COIN positions itself not merely as another entrant into the stablecoin market, but as 
a foundational infrastructure for regenerative finance. 

Section 2: ESG Oracle Framework 
At the center of ECO-COIN’s technical architecture lies the ESG Oracle Framework, a modular, 
extensible infrastructure designed to bridge blockchain smart contracts with real-world sustainability data. 
The importance of this framework cannot be overstated: while many stablecoins anchor themselves to fiat 
reserves or algorithmic formulas, ECO-COIN introduces a third anchoring mechanism—ethical and 
environmental accountability—by ESG parameters directly into transaction logic. This approach 
operationalizes the directive “do no harm to humans or the environment,” transforming it from a 
philosophical principle into a programmable financial constraint. 

The ESG Oracle Contract, written in Solidity and deployed on the Base network, enables the aggregation 
of sustainability data from multiple external providers. Its architecture employs bytes32 keys for efficient 
lookups and allows for dynamic registration of ESG data sources, which may include rating agencies, 
international organizations, and regulatory filings. Each provider is abstracted into an adapter contract 
that conforms to a common interface, ensuring interoperability across diverse datasets. This modularity 
mirrors best practices in oracle design, where heterogeneity of sources enhances resilience against data 
manipulation and reduces the risk of single points of failure (Xu et al., 2021). 

In the current implementation, the ESG Oracle integrates with a suite of API adapters reflecting both 
institutional and commercial data providers. These include: 
	 •	 World Bank API, which provides macroeconomic and sustainability indicators, such as 
carbon emissions intensity and renewable energy adoption rates. 
	 •	 United Nations Sustainable Development Goals (UN SDG) API, delivering metrics on 
progress toward global sustainability targets, such as gender equity, poverty alleviation, and biodiversity 
protection. 
	 •	 Climate Monitor API, a real-time data feed offering insights on emissions trends, global 
temperature anomalies, and disaster tracking. 
	 •	 International Monetary Fund (IMF) API, which provides fiscal and macroprudential 
indicators relevant for assessing sovereign financial stability and ESG policy integration. 
	 •	 OECD API, focusing on cross-country policy comparisons, labor rights, and governance 
standards. 
	 •	 SEC EDGAR Adapter, offering compliance-linked disclosures from publicly listed 
corporations, including sustainability and climate-related risk filings mandated under U.S. securities law. 
	 •	 Commercial ESG Ratings Providers, such as Sustainalytics, MSCI, and ISS, whose 
scores have already been mapped into the ECO-COIN dataset for Shell and other entities (Sustainalytics, 
2023; MSCI, 2023; ISS ESG, 2023). 

These APIs are orchestrated through a Node.js backend, containerized with Docker for reliable 
deployment, and connected to Chainlink nodes for secure on-chain transmission. This hybrid structure 
ensures that raw sustainability data, whether sourced from international institutions or private rating 
agencies, is accessible to ECO-COIN’s smart contracts in real time. 

What distinguishes this framework is its explicit design for flexible evolution. In the short term, the 
Oracle relies on publicly available APIs and widely accepted ESG scores to establish baseline 
functionality and credibility. Over time, the system will transition toward private oracle data feeds and 
proprietary IP, giving the project greater control over methodology, data granularity, and intellectual 
property defensibility. This dual strategy acknowledges both the need for rapid prototyping and the 



importance of long-term differentiation in a field where ESG data markets are still maturing (World 
Economic Forum, 2021). 

Moreover, the ESG Oracle is not limited to passive data aggregation. By design, it feeds into dynamic 
transaction logic within the stablecoin itself. For instance, transfer fees are calculated according to the 
ESG score of the receiving entity, with lower scores incurring higher fees and high-performing entities 
rewarded with reduced costs. These collected fees are redirected into an ESG Fund Redistribution 
Contract, which allocates capital toward sustainability projects, renewable infrastructure, or social 
programs. This mechanism introduces a regenerative economic loop into the protocol: poor ESG 
performers subsidize positive-impact initiatives, while high performers benefit from lowered transaction 
costs. In essence, the Oracle does more than measure ESG—it redistributes financial incentives to drive 
behavioral change. 

From a regulatory and compliance perspective, the Oracle aligns with ongoing efforts by the Financial 
Stability Board (2023) and the European Securities and Markets Authority (2023) to create transparent, 
verifiable sustainability disclosures within financial systems. By integrating multiple APIs and enforcing 
on-chain verification, ECO-COIN provides a technological blueprint for aligning stablecoin mechanics 
with the disclosure requirements emerging under frameworks such as the EU’s MiCA regulation and the 
SEC’s proposed climate-risk disclosure rules. 

Taken together, the ESG Oracle Framework represents a paradigmatic shift in the role of oracles within 
digital currency systems. Rather than merely serving as data bridges, oracles here act as ethical filters and 
redistribution mechanisms, embedding environmental and social externalities into the very mechanics of 
currency. By moving ESG principles from corporate reporting into programmable money itself, ECO-
COIN extends the scope of sustainable finance from balance sheets to transactional flows, embodying a 
regenerative approach to global economic infrastructure. 

Section 3: Stability Mechanisms and Fiat Basket Architecture 
A central technical challenge in the design of stablecoins is the creation of mechanisms that ensure price 
stability while maintaining scalability, decentralization, and trustworthiness. Traditional stablecoins such 
as USDC and USDT achieve stability through collateralization against U.S. dollar reserves, while 
algorithmic stablecoins like TerraUSD (prior to collapse) attempted to engineer peg stability via supply-
adjustment algorithms. Both approaches illustrate strengths and vulnerabilities: collateralized models 
provide simplicity and investor trust but depend on custodial centralization, whereas purely algorithmic 
models promise decentralization but remain prone to destabilizing feedback loops (Aramonte, Huang, & 
Schrimpf, 2022). ECO-COIN advances this design space by adopting a basket-of-fiat architecture, 
embedding ESG-aware parameters, and coupling on-chain oracle mechanisms with programmable 
treasury management. 

3.1 Multi-Fiat Basket Pegging 
Rather than anchoring exclusively to the U.S. dollar, ECO-COIN is pegged to a basket of fiat currencies 
representing a diversified set of global reserve assets. This strategy reduces reliance on the monetary 
policy of a single nation, mitigating risks of dollar dominance, geopolitical exposure, and inflationary 
spillovers (Obstfeld, 2022). The basket composition includes, but is not limited to:  
	 the U.S. Dollar (USD) for liquidity and global recognition; the Euro (EUR) as the world’s second 		
	 most traded currency; the Japanese Yen (JPY) for low-interest stability; the British Pound (GBP) 	 	
	 reflecting London’s financial hub; the Swiss Franc (CHF) as a safe-haven; the Canadian (CAD) 	 	
	 and Australian Dollars (AUD) for commodity-backed resilience; and the Singapore Dollar (SGD) 		
	 for exposure to Southeast Asia’s financial hub. 
By constructing a weighted fiat basket, ECO-COIN mirrors methodologies employed by the International 
Monetary Fund’s Special Drawing Rights (SDR) (IMF, 2022). This multi-currency peg diversifies 
macroeconomic exposure, improves resilience to shocks, and enhances credibility with international 
stakeholders who may otherwise hesitate to adopt a dollar-centric stablecoin. 



3.2 Oracle-Powered Price Feeds 
Maintaining the basket peg requires real-time pricing feeds for each fiat currency included in the basket. 
Chainlink’s decentralized oracle networks (DONs) are leveraged to provide exchange rate data across 
USD, EUR, JPY, GBP, CHF, and others. These oracles aggregate data from multiple institutional-grade 
providers (e.g., Refinitiv, Bloomberg, Kaiko) to minimize manipulation risk and ensure reliability. The 
oracle data is then transmitted to ECO-COIN’s stability contract, which continuously recalculates the peg 
ratio against the composite basket index. 

Crucially, the basket weights are encoded into the stability contract but remain subject to governance 
adjustments, enabling recalibration as global macroeconomic conditions evolve. For example, in the event 
of an inflationary surge in the eurozone, governance mechanisms could vote to decrease EUR weighting 
while increasing exposure to CHF or USD. In this way, ECO-COIN achieves adaptive stability rather than 
static reliance on a single reference asset (BIS, 2022). 

3.3 Programmable Treasury and Reserve Backing 
Unlike algorithmic-only systems, ECO-COIN introduces a programmable treasury module that combines 
on-chain reserves with off-chain custody accounts maintained at regulated financial institutions. Reserves 
are diversified across short-term sovereign debt, green bonds, and fiat deposits, aligning with both 
liquidity requirements and the project’s ESG mandate. For instance, reserves could preferentially allocate 
to bonds financing renewable infrastructure, embedding sustainability impact directly into the collateral 
portfolio. 

The programmable treasury interacts with the Oracle layer to automate rebalancing actions. For example, 
if USD strengthens disproportionately against the basket index, the treasury could partially liquidate USD 
reserves to acquire weaker currencies, maintaining peg alignment. This reserve-management logic is 
encoded in smart contracts, providing both transparency and auditability. The use of Merkle proofs 
ensures that reserve attestations are verifiable on-chain, mitigating trust asymmetries between custodians 
and end-users (Buterin, 2022). 

3.4 Stability Mechanisms: Fees, Incentives, and Supply Controls 
ECO-COIN employs a multi-pronged stability mechanism combining elastic supply controls, transaction 
fees, and redistributive incentives: 
	 1.	 Elastic Supply Controls — ECO-COIN contracts can mint or burn tokens in response to 
deviations from the basket peg. If the market price exceeds the basket index, minting supply tempers 
appreciation; if the market price falls below, token burns or reserve buybacks stabilize valuation. 
	 2.	 Transaction Fee Modulation — Transaction fees are dynamically tied to both ESG scores 
(as described in Section 2) and peg deviation. Larger deviations from the peg trigger incrementally higher 
fees, discouraging destabilizing arbitrage activity and rewarding users who transact during stable periods. 
	 3.	 Redistributive Incentives — Fees collected during high-volatility periods are directed into 
the ESG Fund Redistribution contract, turning market stress into funding for positive-impact projects. 
This mechanism creates a feedback loop where instability paradoxically generates greater environmental 
and social benefit, reframing volatility as an opportunity for regenerative finance (Zhang & Posner, 2023). 



 

3.5 Global Standards Alignment 
The design of ECO-COIN’s stability mechanism is explicitly aligned with evolving regulatory and 
institutional frameworks. The IMF has emphasized the systemic importance of basket-pegged digital 
currencies as potential complements to CBDCs, noting their ability to enhance cross-border settlement 
efficiency while preserving monetary sovereignty (IMF, 2022). Similarly, the Bank for International 
Settlements (BIS, 2022) has outlined the advantages of multi-currency frameworks in reducing 
fragmentation risks. By integrating ESG redistribution into this architecture, ECO-COIN positions itself 
at the frontier of both monetary innovation and sustainable finance regulation. 

Section 4: Fund Redistribution Model 
The fund redistribution module is a core component of the ESG Synthetic Stablecoin, designed to convert 
ESG non-compliance penalties into actionable societal and environmental impact. This mechanism 
operates on a fee-based, modular architecture, integrating seamlessly with the ERC-20 token and ESG 
oracle layers. 

1. Fee Assessment Based on ESG Compliance: 
Each counterparty in the network is assigned a dynamic ESG score, which is updated in real-time via 
oracle feeds from providers such as MSCI, Sustainalytics, and ISS. Transaction fees are calculated in 
basis points according to ESG performance: high-compliance actors incur minimal fees, medium 
compliance incurs moderate fees, and non-compliant actors may be charged up to 1% of transaction 
value. This fee is automatically deducted during token transfers and routed to the ESGFundAddress 
within the contract. 

2. ESG Fund Aggregation: 



The ESG fund is implemented as a dedicated balance within the smart contract, with transparency ensured 
through on-chain accounting and event logging. Each fee collected emits a FeeCollected event, including 
the payer, amount, and ESG score, enabling real-time auditability and regulatory traceability. 

3. Modular Redistribution Logic: 
Funds accumulated in the ESG pool can be redistributed using the redistributeFunds function. This 
function accepts arrays of target project addresses and corresponding allocation amounts. The contract 
validates fund sufficiency for each allocation before executing transfers, emitting a FundRedistributed 
event for every distribution. 

4. Industry-Specific Allocation: 
Redistribution is configurable to support industry-specific ESG interventions. For example: 
	 •	 Fees from non-compliant oil and gas companies may be redirected to ocean conservation 
or carbon offset initiatives. 
	 •	 Fees from high-emission manufacturing may fund renewable energy infrastructure, 
reforestation, or pollution mitigation projects. 
	 •	 Financial or tech sector contributions may support digital literacy, financial inclusion, or 
ESG R&D programs. 

This mapping between sector-specific fees and targeted projects is modular and dynamically updatable, 
allowing governance oracles to introduce new allocations as industries evolve or ESG priorities shift. 

5. Off-Chain Integration and Automation: 
Redistribution can be further enhanced by off-chain oracles and automation scripts. Dockerized Node.js 
or Python scripts can aggregate project performance metrics, validate ESG outcomes, and dynamically 
suggest fund allocation adjustments. Chainlink oracles bridge this off-chain intelligence to on-chain 
redistribution logic, enabling autonomous, data-driven fund allocation without manual intervention. 

6. Transparency, Auditing, and Compliance: 
Every stage of the redistribution process is logged and auditable. From fee collection to fund allocation, 
events are emitted to the blockchain ledger, ensuring regulators, auditors, and stakeholders can trace flows 
and verify compliance. Combined with whitelist/blacklist controls and jurisdictional fee routing, this 
mechanism safeguards against misuse and supports ESG-aligned regulatory frameworks. 



Section 5: Legal Compliance, Market Integrity, and Governance Mechanisms 

ECO-COIN is designed with market integrity, regulatory compliance, and governance embedded directly 
into its architecture. To ensure fair and transparent operations, the protocol incorporates pre- and post-
trade checks, automated transaction attribution, and traceability mechanisms that allow regulators, 
auditors, and stakeholders to validate financial flows in real time. External audits by industry leaders such 
as OpenZeppelin and Trail of Bits, combined with on-chain verifiable audit trails using Merkle proofs, 
reinforce compliance with ESMA and FSOC standards, enhancing investor confidence. 

Jurisdictional compliance is addressed through a fee traceability framework that tags each transaction 
with origin, destination, and applicable regulatory rules. Fees automatically align with regional 
requirements—for example, transactions between U.S. and EU participants comply with both FinCEN 
AML/KYC and MiCA disclosure standards. Oracles cross-check participants against sanction lists, FATF 
Travel Rule obligations, and ESG databases. The traceability logic is configurable: strict tracing captures 
full user and transaction data for reporting, while curated attribution routes only fees, balancing regulatory 
needs with user privacy. 

AML, CTF, and sanctions compliance are embedded into both on-chain and off-chain processes. On-
chain, KYC token-gating, dynamic blacklisting, and sanction list integration prevent high-risk addresses 
from executing transactions. Off-chain, partnerships with regulated custodians and providers such as 
Stripe Identity and Chainalysis KYT validate users and continuously monitor activity. Smart contract 
logic enables programmable enforcement, including fee redirection, freezing, or rerouting in response to 
illicit activity. Collectively, these measures ensure alignment with the BSA, EU 5AMLD, and evolving 
MiCA standards while mitigating systemic risk. 

Governance is structured to balance decentralization with institutional oversight. Token holders and 
approved stakeholders can propose and vote on protocol parameters, such as currency basket adjustments, 
ESG fee tiers, or redistribution rules. A regulatory advisory layer provides expert guidance on legal and 
ESG alignment, while a treasury oversight layer ensures that programmable reserves are managed for 
both stability and ethical deployment. This multi-tiered approach mitigates unilateral decision-making 
risks and maintains accountability across all stakeholders. 

Transparency underpins the protocol, with quarterly disclosures on reserves, ESG fund allocations, and 
independent audit results. On-chain verifiability via Merkle proofs and zero-knowledge attestations 
enables stakeholders to confirm reserve sufficiency and distribution outcomes without exposing sensitive 
information. Public dashboards, APIs, academic collaborations, and open-source publications provide 
ongoing visibility into protocol operations, ensuring continuous accountability and reinforcing ECO-
COIN’s commitment to ethical, compliant, and ESG-aligned digital currency operations. 
6. Scalability and Layer-2 Integrations 
The question of scalability is central to ECO-COIN’s technical viability. A digital currency that aspires to 
global circulation must handle transaction volumes on par with existing payment networks, while 
avoiding the latency and congestion issues that have historically plagued blockchain systems such as 
Bitcoin and Ethereum (Narayanan et al., 2016; Buterin, 2021). ECO-COIN addresses this challenge 
through a layered architecture that integrates base blockchain security with Layer-2 scalability solutions. 
The base layer anchors security and immutability, ensuring that all state transitions are validated within a 
robust distributed ledger. Above this, rollups and sidechains are employed to batch and compress 
transactions, drastically reducing throughput bottlenecks without compromising security. These Layer-2 
protocols allow the system to scale linearly with demand while maintaining lower gas costs and faster 
finality, both of which are prerequisites for consumer-grade adoption. 

A core innovation lies in ECO-COIN’s hybrid model of on-chain and off-chain computation. Smart 
contracts execute deterministic logic on-chain, but computationally intensive or data-heavy processes, 
such as ESG data aggregation and compliance screening, are managed by off-chain oracle networks. 



Chainlink serves as the backbone for these integrations, offering decentralized middleware that connects 
smart contracts with external APIs (Ellis et al., 2017). To ensure modularity, the oracle layer has been 
expanded with specialized adapters, including connectors to the World Bank, IMF, UN Sustainable 
Development Goals (SDG) data, OECD economic indicators, SEC EDGAR filings, Climate Monitor 
datasets, and Freedom House governance scores. This design transforms ECO-COIN into a dynamically 
informed instrument that can adapt fee structures, redistribution models, and governance thresholds based 
on real-time ESG data. The modularity also ensures resilience: if one data source becomes unreliable, the 
oracle network can failover to redundant providers, preserving continuity and data integrity (WEF, 2021). 

From a systems perspective, scalability also demands an agile development and deployment environment. 
ECO-COIN’s technical stack incorporates Docker-based containerization to streamline the setup and 
orchestration of Chainlink nodes, oracle fetchers, and monitoring services. This approach standardizes 
environments across developer machines, staging networks, and production deployments, reducing 
integration friction and enabling continuous iteration (Merkel, 2014). The use of Docker, combined with 
modular fetchers written in Node.js and Python, allows new ESG data pipelines to be onboarded rapidly 
without requiring disruptive code rewrites. The resulting infrastructure functions as a living system, 
capable of expanding its reach as new sustainability metrics, regulatory standards, or governance 
frameworks emerge. 

Finally, ECO-COIN’s scalability model goes beyond mere throughput optimization to incorporate 
programmable liquidity and stability mechanisms. Unlike many stablecoins, which rely on a single fiat 
peg, ECO-COIN employs a basket of fiat currencies — spanning not only U.S. dollar reserves but also 
the euro, yen, pound, and other systemically relevant currencies. This diversified reserve structure 
mitigates the risk of overexposure to a single monetary jurisdiction and creates a buffer against 
geopolitical shocks (BIS, 2022). Stabilization is further reinforced through oracle-driven adjustment 
mechanisms, which allow the protocol to dynamically recalibrate basket weightings or apply 
countercyclical fee redistributions during market volatility. By integrating liquidity management into its 
Layer-2 enabled architecture, ECO-COIN demonstrates that scalability and stability are not competing 
priorities but mutually reinforcing design pillars. 

7. Oracles and ESG Integration 
At the heart of ECO-COIN’s architecture lies its oracle integration framework, which serves as the bridge 
between deterministic on-chain logic and the stochastic, data-rich realities of the external world. 
Blockchains by design are closed systems: they can execute internal computations reliably but cannot 
natively access off-chain data (Kumar et al., 2020). Oracles resolve this limitation by acting as trusted 
intermediaries, importing verified external data into smart contracts. For ECO-COIN, this function is 
critical because the protocol’s operational directive—“do no harm to humans or the environment”—
cannot be upheld without a continuous stream of external ESG information. Unlike conventional 
stablecoins, which depend solely on reserve attestations, ECO-COIN is responsive to multidimensional 
ESG data, integrating environmental, social, and governance signals directly into its transaction and fee 
structures. 

The ESG Oracle contract developed for ECO-COIN exemplifies this modular approach. Designed in 
Solidity, the contract allows for the registration of multiple external ESG providers, each identified by a 
unique bytes32 key for efficient lookup. Providers can be added or updated dynamically, and their scores 
can be queried on-chain in real time. This modular design ensures adaptability: as sustainability standards 
evolve, or as new providers emerge, they can be seamlessly integrated into the oracle layer without 
requiring wholesale architectural changes. Events are emitted upon provider updates, creating an 
auditable trail of ESG data sourcing and enhancing transparency for stakeholders. By abstracting provider 
logic into interfaces, the oracle maintains flexibility across a diverse range of data pipelines while 
minimizing operational overhead (Buterin, 2020). 

To support this oracle layer, the project has built out a Node.js–based modular fetcher system that 
interacts with multiple ESG APIs. These include datasets from the World Bank, International Monetary 



Fund (IMF), United Nations Sustainable Development Goals (UN SDGs), OECD indicators, SEC 
EDGAR filings, Climate Monitor, and Freedom House governance indices. Each data source is handled 
by a dedicated adapter—implemented as lightweight scripts—that normalizes input formats and feeds 
structured outputs into the main oracle bot. This modularity allows for rapid expansion and maintenance: 
if regulatory frameworks such as the EU’s MiCA or international sustainability disclosure standards 
introduce new requirements, corresponding adapters can be developed and integrated without disturbing 
the existing pipeline (ESMA, 2023). The Chainlink node network acts as the execution environment, 
ensuring that oracle requests are fulfilled in a decentralized and tamper-resistant manner. By distributing 
data fetching across multiple Chainlink nodes, the system mitigates single points of failure and minimizes 
the risk of data manipulation. 

ECO-COIN’s oracles are not merely passive data providers but active enforcement mechanisms for the 
currency’s ethical mandate. Transaction fees are dynamically calculated based on the ESG score of the 
recipient entity: high-scoring companies are rewarded with minimal fees, while lower-scoring ones incur 
steeper costs. Collected fees are routed into a dedicated ESG redistribution fund, which is subsequently 
allocated to projects advancing environmental restoration, renewable infrastructure, or social equity 
initiatives. Redistribution is executed via smart contract logic, ensuring transparency and immutability in 
allocation. Governance mechanisms further allow stakeholders to propose and vote on adjustments to fee 
structures or redistribution criteria, thereby embedding collective decision-making into the protocol’s 
ESG framework (WEF, 2021). 

From a design standpoint, this oracle-driven ESG integration demonstrates a hybrid trust model. On one 
hand, immutable on-chain logic enforces the rules of redistribution and fee collection. On the other, the 
modular oracle layer ensures that those rules are continuously informed by real-world sustainability data. 
This hybridization reconciles the deterministic security of blockchain with the probabilistic, evolving 
nature of ESG assessments, producing a digital currency that can adapt in real time to shifting 
environmental and governance realities. The practical effect is to transform ECO-COIN from a static store 
of value into a dynamic instrument of sustainable finance, one capable of embedding normative ethical 
principles into transactional flows. 


