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Definition Statement 
The "Soft-KYC" Layer for Modern Banking 

The Sustainable Finance Assurance (SFA) framework defines how the NTCC 

Commitment Credit (Tier L1-L5) functions as a standardized "Soft-KYC Data 

Signal" for financial institutions. 

Traditional KYC (Know Your Customer) verifies Identity and Money Laundering 

Risk. Soft-KYC verifies Operational Integrity and Sustainability Commitment. 

Core Definition: SFA is the data protocol that allows banks to "Plug-in" verified 

behavioral data (NTCC) into their existing credit risk models. It provides a 

quantified signal of a borrower’s ESG maturity without requiring the bank to build 

new infrastructure. 

Value Statement  
Solving the "Information Asymmetry" in SME Lending 

Banks want to lend to green SMEs, but the cost of verifying their "greenness" is 

often higher than the profit margin of the loan. 

The SFA solves this by providing a pre-verified "Trust Badge" (Tier L1-L5): 

 For Credit OƯicers: It acts as a "TraƯic Light Signal". 

o L1-L2 (Green/Bronze): Safe to onboard (Basic Compliance). 

o L3 (Silver): Preferred Borrower (Verified Supply Chain Integrity). 

o L5 (Platinum): Strategic Partner (Low Risk). 

The Value Proposition: We do not make the lending decision. We provide the 

High-Fidelity Data that makes the decision easier, faster, and safer. 

Abstract 
The Sustainable Finance Assurance (SFA) white paper outlines the operational 

mechanism for integrating Non-Tradable Commitment Credits (NTCC) into 

banking ecosystems as a Soft-KYC tool. 
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Building upon the InstiTech Credibility Tier Framework (ICTF), this document 

describes how the 5-Tier system (L1-L5) serves as a Behavioral Proxy for 

creditworthiness. 

The framework details the "SFA Plugin Architecture": 

1. Signal Origination: Transforming borrower actions into NTCC units. 

2. Tier Calibration: Mapping accumulated NTCC volume to Risk 

Adjustment Factors. 

3. API Integration: Delivering real-time "Trust Scores" directly to Core 

Banking Systems. 

By treating NTCC as "Alternative Credit Data," SFA enables financial institutions 

to expand their Green Loan portfolios to previously "invisible" SMEs, reducing 

verification costs while maintaining rigorous risk control. 

Preface — The Missing Signal 
"Banks have plenty of capital. What they lack is visibility." 

In the world of corporate finance, Financial Statements tell you what happened 

in the past. They do not tell you how the company will behave in the future. For 

Green Finance, this backward-looking view is insuƯicient. Banks need a 

Forward-Looking Signal—an indicator of a company's commitment, operational 

discipline, and resilience. 

The NTCC Commitment Credit (Tier L1-L5) is that signal. It is not a financial 

guarantee, but a Behavioral Beacon. 

 A company that consistently accumulates NTCC is a company that 

executes its strategy. 

 A company that achieves Tier 3 (Silver) has proven its ability to survive in 

global supply chains. 

This white paper is a technical guide for financial product managers and risk 

oƯicers. It explains how to read this signal, how to trust it, and how to use it to 

unlock the next generation of sustainable finance. 
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Chapter 1: The SFA Framework Overview 
Subtitle: The "Soft-KYC" Operating System for Green Banking 

1.1 The Core Thesis: Behavioral Consistency as a Credit Signal 

Modern banking faces a "Data Blind Spot" in the SME sector. Financial 

statements tell us a borrower's history, but they rarely predict their resilience. 

The SFA (Sustainable Finance Assurance) framework is built on a singular 

financial thesis: 

"Operational Consistency is a proxy for Creditworthiness." 

A company that consistently executes sustainability tasks (generating NTCC), 

verifies its data (high IC Score), and engages with the supply chain (Tier 3), is 

demonstrating high-quality management discipline. 

SFA captures this discipline as a data signal. It transforms "Invisible Good 

Behavior" into "Visible Credit Attributes," allowing banks to: 

1. Predict Risk: High-Trust entities display lower default correlations. 

2. Price Accurately: OƯer lower rates to safer borrowers without increasing 

portfolio risk. 

1.2 The 4-Layer Infrastructure Stack 

The SFA is not a standalone app; it is a protocol stack designed to integrate with 
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a bank's Loan Origination System (LOS) and Risk Management System (RMS). 

Layer Component 
Banking 

Function 
Mechanism 

L1: 

Origination 

PADV 

Standard 
Data Mining 

Captures raw borrower behavior 

(e.g., energy usage, procurement) 

via API. 

L2: 

Valuation 

NTCC 

Protocol 
Asset Pricing 

Converts raw behavior into 

standardized units (1 NTCC = 1 Ton 

Impact Proxy) for quantitative 

analysis. 

L3: 

Structuring 

SFA 

Products 

Product 

Wrapper 

Packages NTCC data into financial 

instruments (e.g., Trust-Linked 

Loans, Green Deposits). 

L4: 

Settlement 
V-Layer Verification 

Provides the cryptographic "Proof of 

Truth" (DOI/Hash) required for audit 

and compliance. 

Analyst Note: This stack functions as a "Plug-and-Play" Soft-KYC Module. The 

bank does not need to build the infrastructure; it simply consumes the data 

stream. 

1.3 Strategic Alignment: Mapping to Global Banking Standards 

The SFA is engineered to help banks meet existing regulatory pressures, not to 

create new ones. It aligns directly with the "Big Three" frameworks governing 

modern finance. 

(A) Basel III (Operational Risk & Capital) 

 The Challenge: Banks must hold capital against operational risks and 

"Greenwashing" liability. 

 SFA Solution: The V-Layer Audit Trail provides the evidence needed to 

defend against greenwashing claims, potentially lowering Operational 
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Risk-Weighted Assets (RWA). 

(B) IFRS S2 (Climate-related Disclosures) 

 The Challenge: Banks must disclose the "Financed Emissions" (Scope 3, 

Cat 15) of their loan book. 

 SFA Solution: NTCC data provides a Verified Proxy for borrower 

emissions, automating the data collection for the bank's own ESG report. 

(C) LMA Green Loan Principles (GLP) 

 The Challenge: Green Loans require "Clear & Measurable KPIs" and 

"External Review." 

 SFA Solution: The ICTF Tier Score serves as the pre-verified KPI, and the 

V-Layer acts as the continuous digital reviewer, reducing the cost of 

annual covenant monitoring to near-zero. 

1.4 The "TraƯic Light" Risk Model 

To simplify integration, SFA outputs a clear signal for Credit Committees: 

 밄 Green Signal (Tier 3-5 / IC > 0.9): Prime Borrower. High operational 

integrity. Eligible for preferential rates and fast-track approval. 

 밃 Yellow Signal (Tier 2 / IC > 0.7): Standard Risk. Requires standard 

collateral. Data is verified but volume is low. 

 꾂 Red Signal (Tier 1 / IC < 0.5): High Risk. Borrower data is inconsistent 

or unverified. Manual Enhanced Due Diligence (EDD) required. 

1.5 Summary: A New Lens for Credit 

The SFA Framework does not replace financial analysis; it augments it. 

By adding a "Behavioral Lens" to the traditional "Financial Lens," banks gain a 3D 

view of borrower risk. 

This is the foundation of Integrity-Based Banking. 
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Chapter 2: The New Asset Class — Verified 

Behavioral Credit 
Subtitle: Defining NTCC as "Soft Collateral" for Credit Enhancement 

2.1 Definition: The Non-Tradable Commitment Credit (NTCC) 

In traditional banking, "Credit" implies debt. In the SFA framework, "Credit" 

implies Merit. 

The NTCC is a digital asset representing verified operational discipline. 

 Nature: It is Non-Tradable. It cannot be sold, swapped, or retired on 

carbon markets. It stays with the borrower like a credit history. 

 Function: It serves as "Behavioral Collateral." While it cannot be 

liquidated like real estate, it provides a Predictive Signal of borrower 

quality that hard assets cannot. 

Banker's Analogy: Think of NTCC not as a "Carbon Credit" (Commodity), but as 

a "FICO Score Point" (Reputation). You cannot sell your FICO score, but 

possessing it unlocks cheaper capital. 

2.2 Valuation Logic: The "Proxy" Standard 

To make behavioral data usable in financial models, it must have a Unit of 

Account. 

SFA establishes a standardized conversion rate for management accounting: 

1 NTCC \approx The Behavioral Equivalent of "1 Ton of Carbon Reduction 

Impact" (Proxy) 

 Source: Derived from the PADV Standard v3.0 (10 Points = 1 Unit). 

 Utility: This allows Credit OƯicers to visualize the magnitude of a 

borrower's ESG commitment. 

o Borrower A: 10 NTCC (Minimal EƯort). 

o Borrower B: 1,000 NTCC (Significant Operational Commitment). 
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o Result: Borrower B is statistically less likely to have operational 

lapses. 

2.3 The "Risk Adjustment" Model (The Haircut) 

Not all data is created equal. Banks apply "Haircuts" (Discounts) to collateral 

based on quality. 

SFA applies the same logic using the ICTF Institutional Credibility (IC) Score. 

The Net Asset Value (NAV) of Trust: 

EƯective~NTCC = Total~Volume \times IC~Score 

IC Score 

(Quality) 

Asset 

Status 
Haircut Applied Banking Implication 

0.90 – 1.00 Prime 
0% (Full 

Recognition) 

Data is audit-grade. Fully accepted 

for Green Loan Covenants. 

0.70 – 0.89 Standard 
20% 

(Discounted) 

Accepted with conditions. Requires 

annual re-verification. 

< 0.70 Impaired 100% (Write-oƯ) 
Data is too risky. Cannot be used 

for credit enhancement. 

Analyst Note: This protects the bank from "Greenwashing Inflation." Only high-

quality, verified behavior counts as collateral. 

2.4 Correlation Analysis: The "Alpha" of Integrity 

Why should a bank care about NTCC? Because of the Integrity Premium. 

Our pilot data 1 suggests a strong correlation between High NTCC Accumulation 

and Low Operational Risk. 

The "Discipline Hypothesis": 

 A company that meticulously tracks its carbon footprint (via PADV) is 

highly likely to be meticulous about its Cash Flow and Debt Service. 

 Operational Consistency in ESG predicts Financial Consistency in 
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repayment. 

2.5 Summary: From "Unsecured" to "Trust-Secured" 

For banks, SME lending has traditionally been "Unsecured" (High Risk). 

SFA transforms this. By using NTCC as Soft Collateral, the loan becomes "Trust-

Secured." 

It gives the bank a second layer of security—not in land, but in Data Visibility. 

Chapter 3: Product A — The "Trust-Linked Loan" 

(TLL) 
Subtitle: Dynamic Interest Rate Mechanisms via Behavioral Covenants 

3.1 Product Definition: The Evolution of SLL 

The Trust-Linked Loan (TLL) is a specialized working capital facility designed for 

high-integrity SMEs. 

Unlike traditional Sustainability-Linked Loans (SLLs) that rely on expensive 

annual audits, TLLs utilize Real-Time Behavioral Data (NTCC) as the performance 

trigger. 

Core Mechanism: 

 Structure: Revolving Credit Facility or Term Loan. 

 Pricing: Dynamic Margin Ratchet. The interest rate floats based on the 

borrower's ICTF Tier Status. 

o Base Rate: Market Rate + 200 bps. 

o Trust Discount: -25 bps if Tier 3 is maintained; -50 bps if Tier 4 is 

achieved. 

3.2 The Covenant Mechanism (The "Data Trigger") 

SFA enables banks to write "Behavioral Covenants" directly into the term sheet. 

Instead of financial ratios (e.g., Debt/EBITDA), we introduce Trust Ratios. 
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Sample Covenant Clauses: 

1. Maintenance of Status: "Borrower must maintain a minimum ICTF Tier 3 

(Silver) status throughout the loan tenor." 

2. Volume Commitment: "Borrower must generate a minimum of 50 

verified NTCC units per quarter." 

3. Breach Event: "Failure to maintain the IC Score above 0.70 constitutes a 

technical breach, triggering a rate step-up (+50 bps)." 

Analyst Note: This turns ESG from a "Marketing Promise" into a "Contractual 

Obligation." 

3.3 Target Market: The "Asset-Light" Green SME 

Banks struggle to lend to "Asset-Light" companies (e.g., software, design, 

consulting) because they lack factories or land to pledge. 

TLL solves this by accepting Operational Integrity as a substitute for hard assets. 

Ideal Borrower Profile: 

 Sector: Renewable Energy Services, Circular Economy, Green Tech. 

 Asset Class: Low Fixed Assets, High Operational Flow. 

 Behavior: Consistently uses SDGS PASS for internal management. 

 Why TLL works: Their "Green Behavior" is their strongest asset. TLL 

monetizes it. 

3.4 Automated Monitoring: The "Zero-Touch" Compliance 

The biggest cost in SLLs is monitoring. Banks usually hire consultants to verify 

KPIs annually. 

TLL automates this via the V-Layer API. 

Process Traditional SLL SFA Trust-Linked Loan 

Monitoring Manual Annual Review Real-Time API Feed 
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Process Traditional SLL SFA Trust-Linked Loan 

Cost High ($10k+ per audit) Low (Transaction Fee) 

Response Rate adjusts next year Rate adjusts next quarter 

Transparency PDF Report Immutable Hash Log 

Risk Control Advantage: 

If a borrower stops their sustainability practices (a leading indicator of distress), 

the V-Layer detects the drop in NTCC volume immediately, alerting the bank 

before a financial default occurs. 

Chapter 4: Product B — Supply Chain Finance 

(SCF) 
Subtitle: Financing the Scope 3 Transition via "Green Factoring" 

4.1 The Mechanism: The "Green Vendor" Program 

Global brands (Anchor Buyers) are under immense pressure to decarbonize their 

supply chains (Scope 3). They need their suppliers to be green, but suppliers lack 

the capital to upgrade. SFA enables a "Green Vendor Financing Program" that 

aligns incentives: 

1. Anchor Buyer: Mandates that suppliers must achieve ICTF Tier 3 (Silver) 

to qualify for the program. 

2. Bank: OƯers Early Payment (Factoring) at a discounted rate to qualified 

suppliers. 

3. Supplier: Uploads PADV Proof Records to unlock cheaper working 

capital. 

4.2 The Trigger: Data-Driven Liquidity 

In traditional factoring, liquidity is triggered by an Invoice. In SFA Green 

Factoring, liquidity is triggered by Invoice + Verification. 
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The Operational Flow: 

1. Supplier submits Invoice to Bank. 

2. V-Layer Check: System automatically queries the supplier's NTCC 

Volume and IC Score. 

3. The "Green Spread": 

o If Tier 3 Verified: Discount Rate = LIBOR + 1.5% (Standard). 

o If Tier 4 Integrated: Discount Rate = LIBOR + 1.0% (Green 

Premium). 

4. Settlement: Bank releases funds; Anchor Buyer receives the Scope 3 

Data Asset (Verified NTCC) along with the goods. 

4.3 Risk Mitigation: De-Risking the Receivable 

Why is a "Green Supplier" a lower credit risk? 

 Operational Stability: A supplier compliant with ICTF Tier 3 standards 

has proven management capabilities and is less likely to face regulatory 

shutdowns (e.g., CBAM penalties). 

 Relationship Stickiness: Suppliers deeply integrated into the Anchor 

Buyer's ESG data systems are harder to replace, securing their future 

cash flows. 

 Regulatory BuƯer: The bank gains verified Scope 3 data to oƯset its own 

Financed Emissions liability . 

4.4 Case Model: The "TechCo" Pilot 

(Illustrative Scenario) 

 The Anchor: A global electronics manufacturer ("TechCo"). 

 The Problem: 5,000+ SME suppliers with zero carbon data. 

 The SFA Solution: 

o TechCo integrates EMJ.NEXUS into its vendor portal. 
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o Suppliers use SDGS PASS to log energy usage and green 

procurement. 

o Bank Partner launches a $50M Green Factoring Facility. 

 Result: 

o Suppliers saved 0.5% on financing costs. 

o TechCo captured 100% verifiable Scope 3 data for its annual 

report. 

o Bank achieved its Green Lending Target with near-zero default 

risk. 

4.5 Summary: Turning Data into Working Capital 

SFA transforms ESG compliance from a "Cost" into a "Cash Flow Tool." For the 

supplier, NTCC is not just a metric; it is liquidity. This creates the strongest 

possible incentive for SMEs to adopt sustainable behaviors. 

Chapter 5: Product C — Green Deposits & 

Liability Management 
Subtitle: Verified Use of Proceeds & GAR Compliance 

5.1 Product Definition: The Transparency Premium 

Green Deposits and Green Bonds represent the critical Liability Side of a 

financial institution's sustainability strategy. Banks utilize these instruments to 

secure stable, ESG-aligned funding1111. The challenge, however, is providing 

auditable proof that the funds are genuinely directed toward green activities—

the Use of Proceeds (UoP) requirement2222. 

The SFA framework enhances these products by oƯering a Transparency 

Premium: 

 Traditional Model: Funds are pooled, making UoP tracking opaque and 

reliant on annual audits. 
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 SFA Model: Funds are digitally linked to verified behavioral outcomes, 

oƯering immutable proof of impact. 

5.2 The Mechanism: The Data-to-Deposit Loop 

SFA solves the UoP traceability requirement by creating a continuous Chain of 

Evidence from funding to impact: 

1. Funding Origination: The Bank issues a Green Deposit or Green Bond 

(Liability). 

2. Asset Creation: Funds are deployed into Trust-Linked Loans (TLLs) or 

Green Factoring (SCF) (Assets). 

3. Behavioral Trigger: TLL borrowers generate NTCC (Non-Tradable 

Commitment Credits), proving that the funds facilitated verifiable green 

behavior3. 

4. Data Settlement: The V-Layer Infrastructure links the generated NTCC 

(the verified impact) back to the original funding source's record (the 

deposit/bond)4. 

This mechanism allows the bank to report on the verified impact generated by its 

liability products. 

5.3 Regulatory Value: The GAR Compliance Shield 

The SFA data stream provides a direct, verifiable solution for major regulatory 

hurdles: 

 Green Asset Ratio (GAR): Regulatory bodies (like MAS or the ECB) require 

banks to report the proportion of their assets that are demonstrably 

green5555. SFA provides audit-grade evidence that the bank's TLL/SCF 

portfolio assets are compliant, facilitating better GAR reporting. 

 SFDR / Pillar 3 Disclosure: The DOI-anchored NTCC records oƯer the 

immutable evidence needed for mandatory climate and sustainability 

disclosures under frameworks like IFRS S26. 

5.4 Risk Mitigation: Eliminating Greenwashing Risk 
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For Green Deposits, the primary risk is Reputational Damage (Greenwashing). 

SFA acts as a Reputational Firewall by introducing hard verification: 

Risk Item Traditional Reporting SFA Verified Data 

Evidence 

Basis 

Annual self-declaration or 

consultant report 

Real-time Proof Records 

(Immutable Hash) 

Traceability 
Funds are tracked to a loan 

disbursement 

Funds are traced to a verified 

behavioral action (NTCC) 

Audit 

Defense 
Argument based on intent 

Defense based on systemic proof 

and DOI-linked evidence 

Conclusion: The SFA system ensures that the bank's funding claims are 

factually backed, protecting the Compliance department from legal and 

reputational exposure. 

5.5 Summary: Trust as a Funding Tool 

SFA transforms Green Deposits from a mere funding source into a Strategic 

Asset that strengthens the entire balance sheet: 

 It attracts funding by providing high-transparency products (Marketing 

advantage). 

 It secures the bank's capital structure by providing auditable evidence for 

regulatory compliance (Risk advantage). 

CHAPTER 6: Risk Management & Behavioral 

Credit 
Subtitle: Operationalizing Soft-KYC for the Credit Portfolio 

6.1 The Data Gap in Credit Underwriting 

Traditional credit analysis relies on lagging indicators (financial statements) and 

hard collateral (property). This approach fails in sustainable finance because 

high-growth, asset-light SMEs (Small and Medium-sized Enterprises) often 
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lack hard collateral but possess high Operational Integrity1. 

The SFA framework introduces a Soft-KYC layer, utilizing non-financial 

behavioral data to assess a borrower's character and discipline. 

 Goal: To shift from viewing the borrower as a static balance sheet to a 

dynamic Risk Signal Generator. 

 Metric: The ICTF Tier and IC Score serve as the primary output of this 

Soft-KYC assessment. 

6.2 The Behavioral Credit Report 

The core deliverable of the SFA to the bank’s Credit Committee is the Behavioral 

Credit Report. This report transforms raw PADV logs into actionable risk metrics. 

Metric Source Financial Interpretation 

Tier Level 
Accumulated NTCC 

Volume (L1–L5) 2 

Access & Capacity. Determines the 

borrower’s maximum eligibility for Green 

Loans. 

IC Score 

Legal, Verification, 

Adoption Axes (0.0–

1.0) 3 

Quality & Risk. The discount factor 

applied to the loan principal or collateral 

value (Asset Haircut). 

Status 
V-Layer API 

Connectivity 4 

Continuity. Confirms that the entity is 

actively generating verified proof and is 

not suspended. 

Behavioral 

History 
NTCC Volume Log 

Credit History. Provides longitudinal 

evidence of consistent commitment. 

6.3 Risk-Based Pricing (The IC Score Adjustment) 

The IC Score is the foundation for the bank’s Risk-Based Pricing (RBP) model, 

allowing for transparent adjustment of the interest rate margin. 

The formula for the eƯective interest rate (as introduced in Chapter 3) 

emphasizes the inverse relationship between Quality and Risk Premium: 
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Interest~Rate = Base~Rate + \frac{Risk~Premium}{IC~Score} 

 High Integrity (IC $\ge$ 0.90): The borrower pays the lowest possible 

Prime Rate5. 

 Low Integrity (IC $\approx$ 0.70): The borrower must pay a Discounted 

Rate (higher margin) or provide Higher Hard Collateral (Asset Haircut) to 

compensate for the governance risk6. 

 Strategic Benefit: The bank can competitively oƯer preferential rates to 

the most disciplined borrowers without incurring undue risk. 

6.4 The Early Warning System (V-Layer EWS) 

The true value of the SFA lies in its capacity to provide leading indicators of 

institutional distress, moving beyond traditional financial analysis. 

 Mechanism: The V-Layer's continuous monitoring of Axis II (Data 

Integrity) 7 functions as an Early Warning System. 

 Trigger Event: If the V-Score detects a mass hash mismatch or V-Layer 

API disconnection, it triggers a "Fraud Breaker"8888. 

 Financial Impact: A sudden drop in the IC Score signals that the 

borrower's management may be experiencing severe operational or 

governance failure, allowing the bank to intervene before the failure 

appears on the financial statements. This mitigates credit loss. 

6.5 Soft-KYC and Capital Allocation 

The SFA Soft-KYC method is crucial for banks seeking to optimize their balance 

sheets under regulatory pressure. 

 Green Asset Verification: SFA provides verifiable data to support the 

bank's classification of loans as Green Assets for GAR (Green Asset 

Ratio) compliance. 

 Scope 3 Liability: By requiring borrowers to track their behavioral data, 

the bank gains visibility into its own Financed Emissions (Scope 3, Cat 

15), helping to manage climate-related balance sheet risk9. 
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 Conclusion: The IC Score and NTCC Tier are not just nice-to-haves; they 

are Regulatory Compliance Tools that stabilize the bank's portfolio. 

Chapter 7: Implementation Roadmap for Banks 
Subtitle: From Sandbox to Core Banking Integration 

This chapter outlines the structured, three-phase protocol for Financial 

Institutions (FIs) to integrate the Sustainable Finance Assurance (SFA) 

Protocol into their operational and risk management systems. The process is 

designed for minimal disruption and maximal institutional assurance. 

7.1 Phase 1: The Trust Sandbox (Pilot & Validation) 

The initial phase focuses on low-risk validation of the NTCC (Non-Tradable 

Commitment Credit) data signal against the bank's internal credit models. 

 Action Goal: Launch a small, ring-fenced pilot program (e.g., a $10–50 

million trial fund) focused on existing SME clients. 

 Data Verification: The Credit Risk team pulls historical borrower data and 

compares traditional risk metrics (e.g., Debt/Equity) against the PADV 

Proof Records (behavioral logs). This verifies the IC Score's predictive 

correlation with repayment consistency. 

 Product Test: Launch a limited Trust-Linked Loan (TLL) product line, 

ensuring that the Tier L2 (Bronze) threshold successfully filters out high-

risk applicants, proving the viability of the Soft-KYC model. 

 Output: An internal report validating the SFA data's Alpha (predictive 

excess return) and safety. 

7.2 Phase 2: System Integration & API Deployment 

Upon successful validation, the SFA moves from a pilot project to a Core 

Systems Upgrade, achieving automated processing eƯiciency. 

 Target: Achieve Real-Time Credit Signaling and Zero-Touch Post-Loan 

Management. 

 Integration Points: 
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o LOS (Loan Origination System): The V-Layer API is connected to 

the bank's LOS, enabling the system to retrieve the ICTF Tier 

Status and IC Score automatically during origination. This 

eliminates manual data review for the Soft-KYC component. 

o RMS (Risk Management System): The V-Layer sends continuous 

data feeds to the RMS. This allows the bank to monitor loan 

covenants (e.g., maintaining Tier 3 status) and trigger alerts 

instantly if NTCC accumulation ceases. 

 Protocol: Integration must adhere to secure industry standards (e.g., TLS 

1.3 encryption) and be logged in the bank's internal change management 

protocols. 

7.3 Phase 3: Product Scaling & Portfolio Growth 

The final phase involves the full institutional deployment of the SFA 

infrastructure, leveraging verified data to gain a competitive advantage in the 

capital markets. 

 Portfolio Expansion: The bank launches the full suite of verified products 

across the balance sheet: 

o Assets: Scaling the TLL portfolio, and deploying Supply Chain 

Finance (SCF) solutions for Anchor Buyers (Chapter 4). 

o Liabilities: Launching Green Deposit products backed by DOI-

anchored NTCC data (Chapter 5), enhancing the bank's funding 

stability. 

 Regulatory Optimization: The bank utilizes the verified behavioral data 

(NTCC) to optimize its Green Asset Ratio (GAR) reporting and reduce 

potential Operational Risk-Weighted Assets (RWA) associated with 

unverified green claims. 

 Institutionalization: SFA is formally embedded into the bank's Credit 

Policy Manuals, transforming the institution into a "Trust-Linked Lender." 

7.4 Summary: The Path to Institutional Alpha 
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The SFA implementation roadmap is designed to move the bank from estimated 

risk management to evidence-based pricing. By replacing manual verification 

with automated data governance, the bank gains a structural advantage that is 

both profitable and compliant. 

Chapter 8: Regulatory Capital & Reporting 
Subtitle: Optimizing the Balance Sheet for the Green Economy 

This chapter addresses the integration of the Sustainable Finance Assurance 

(SFA) Protocol into the bank's financial reporting and regulatory capital 

management, providing direct value to the CFO and Compliance functions. 

8.1 Capital Relief: The RWA Optimization Pathway 

Traditional banking supervision (Basel III/IV) requires banks to hold capital based 

on the perceived risk of their assets (Risk-Weighted Assets, RWA). SFA provides 

the evidential basis for optimizing this capital allocation. 

 The RWA Challenge: Green Loans, while socially beneficial, are currently 

treated identically to conventional loans in capital adequacy models. 

 SFA Solution (Evidence-Based Safety): The NTCC/ICTF Score provides 

verified proof of behavioral integrity and lower default correlation (as 

shown by SFA's internal models). 

 Strategic Outcome: Banks can utilize SFA data to advocate for a Green 

Supporting Factor (GSF) or specialized, lower risk-weighting treatment 

for their verified TLL/SCF portfolios, thereby freeing up capital for further 

lending. 

8.2 Automated Disclosure: The IFRS S2 & TCFD Solution 

Global regulatory frameworks, particularly the International Sustainability 

Standards Board (ISSB), mandate auditable climate disclosures (IFRS S2). SFA 

automates the collection of the most challenging data required for these reports. 

 The Scope 3 Problem: Financed Emissions (Scope 3, Category 15) are a 

mandatory reporting item for banks, but the data must come from 
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thousands of opaque borrowers. 

 SFA Automation: The V-Layer Infrastructure provides a direct, machine-

readable feed of NTCC Proxies from borrowers, acting as auditable 

evidence of Financed Emissions alignment. This drastically lowers the 

cost and complexity of the bank's TCFD and IFRS S2 reporting cycles. 

 Pillar 3 Disclosure: SFA allows banks to publicly disclose their 

methodology for measuring climate risk, using the transparent ICTF 

Score as verifiable proof of their robust risk governance. 

8.3 Internal Control and Governance Assurance 

Regulators are increasingly focused on the quality of a bank's internal controls 

over ESG data (known as ESG assurance). 

 COSO Framework Alignment: The entire SFA protocol (PADV, NTCC, V-

Layer) functions as an Internal Control System for sustainability data, 

satisfying the requirements of the COSO Internal Control—Integrated 

Framework. 

 SFA Role: SFA ensures that every data point used in the bank's ESG 

disclosure (e.g., Green Deposit UoP, TLL performance) is traceable back 

to an immutable Proof Record, eliminating data manipulation risk. 

 Outcome: The bank's Chief Internal Auditor can certify the reliability of 

the ESG data pipeline with high assurance. 

8.4 Summary: Compliance as a Strategic Asset 

SFA transforms compliance from a necessary burden into a Strategic Tool for 

balance sheet optimization. 

 Compliance: Reduces Greenwashing risk and automates disclosure. 

 Capital: Provides the evidence to justify a lower risk weighting for verified 

green assets. 

 Strategy: Positions the bank as a Regulatory Leader ready for the next 

generation of climate governance. 
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Chapter 9: Legal Framework & Governance 
Subtitle: Defining the Boundaries of Fiduciary Liability 

This chapter establishes the legal and ethical boundaries of the Sustainable 

Finance Assurance (SFA) Protocol. It serves as the definitive Risk Mitigation 

Statement for all stakeholders, particularly financial institutions navigating 

complex regulatory environments. 

9.1 Purpose: The Non-Reliance Statement 

The SFA framework is a Technical Standard designed to quantify behavior, not a 

legal or financial guarantee. This chapter protects the viability of the 

infrastructure by defining the Contract of Trust—the clear separation of legal 

and fiduciary duties among the system's actors. 

 Goal: Establish a Legal Firewall that ensures EMJ.LIFE remains a neutral 

technology provider, not a regulated financial advisor. 

9.2 The Non-Reliance Clause 

Users must understand the limits of the NTCC Commitment Credit and ICTF 

Tier Score: 

1. Not Investment Advice: The SFA score is a measure of behavioral 

integrity, not a financial rating or investment recommendation. The Bank 

retains sole fiduciary responsibility for all lending and capital allocation 

decisions. 

2. No Guarantee of Solvency: A high Trust Score (Tier 5) indicates 

operational excellence but does not guarantee the borrower's solvency or 

immunity from economic default. 

3. Non-Certification: SFA is a methodology, not a certification body. Tier 

scores are evidence-based metrics; they do not constitute regulatory 

approval or statutory endorsement by any government agency. 

9.3 The Liability Firewall: Separation of Duties 

Liability for the SFA ecosystem is distributed based on functional responsibility. 
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This structure isolates the core protocol (EMJ.LIFE) from credit risk and audit 

findings. 

Entity Role in SFA 
Primary Fiduciary 

Responsibility 
Legal Liability Focus 

EMJ.LIFE 

The 

Custodian 

(Protocol 

Owner) 

Maintenance and version 

control of the SFA standard 

and V-Layer hash integrity. 

Technical reliability of 

the Data Hash (Was 

the record tampered 

with?). 

Verifier 

The Auditor 

(Assurance 

Partner) 

Factual accuracy of the 

audit findings and 

validation of the evidence 

pack (NTCC source data). 

Professional 

negligence in the 

Audit Process (Did 

they sample 

correctly?). 

Financial 

Institution 

The Lender 

(Decision 

Maker) 

Credit underwriting, capital 

adequacy, and compliance 

with local lending laws 

(Basel/MAS). 

Credit Risk and 

Capital Loss. 

9.4 Data Sovereignty and Privacy Governance 

The SFA protocol adheres to the strictest global data protection standards, 

ensuring that data used for Soft-KYC remains secure and private. 

 Data Minimization: The V-Layer only processes metadata and 

cryptographic hashes of borrower behavior; PII (Personally Identifiable 

Information) is excluded or pseudonymized. 

 Jurisdictional Compliance: Data handling is governed by Singapore's 

PDPA (Personal Data Protection Act) and is designed for structural 

compliance with the EU GDPR. 

 Immutability: The utilization of the V-Layer Ledger guarantees that NTCC 

records cannot be retroactively altered, ensuring long-term auditability 

and protection against data manipulation. 
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9.5 Jurisdiction and Dispute Resolution 

To reinforce the system's global integrity and neutrality: 

 Governing Law: The SFA Framework and its use are governed by the laws 

of the Republic of Singapore. 

 Dispute Resolution: Any commercial or legal dispute arising from the 

interpretation of the SFA protocol will be submitted to the Singapore 

International Arbitration Centre (SIAC). This provides a neutral, 

internationally recognized forum for conflict resolution. 

9.6 Summary: The Integrity of Boundaries 

The SFA Legal Framework is the ultimate expression of Institutional Maturity. By 

clearly defining what the system is (a verifiable data standard) and what it is not 

(financial advice), we protect the Long-Term Value of the entire ecosystem. The 

boundaries of liability are the guarantee of trust. 

This is the revised Appendix A for the Sustainable Finance Assurance (SFA) 

White Paper, structured as a usable financial template for banks. 

Appendix A. Term Sheet Template: Trust-Linked 

Loan (TLL) 
Subtitle: Contractualizing Verified Behavioral Credit 

This template provides a standardized legal structure for financial institutions to 

embed Behavioral Covenants into their lending agreements. The core 

mechanism is the dynamic adjustment of the interest rate margin based on the 

borrower's verified Institutional Trust Status. 

A.1 Key Definitions & Standards 

Term Definition 
Reference 

Protocol 

NTCC Non-Tradable Commitment Credit. The 

cumulative verified behavioral impact volume (e.g., 
NTCC White 
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Term Definition 
Reference 

Protocol 

Proxy $\text{kgCO}_2e$ equivalent). Paper v3.0 

IC Score 

Institutional Credibility Score (Range 0.0–1.0). 

The Quality Multiplier derived from Axes I, II, and III, 

determining asset recognition value. 

ICTF White 

Paper v2.0 

Trust 

Covenant 

A contractual obligation defined by a threshold of 

NTCC volume or IC Score that must be 

continuously maintained by the Borrower. 

SFA Protocol 

TLL Rate 
The eƯective interest rate, adjusted dynamically via 

the Margin Ratchet mechanism. 

This Term 

Sheet 

A.2 Dynamic Pricing Mechanism (Margin Ratchet) 

The interest rate spread (margin) is dynamically adjusted on a Quarterly Basis 

following the Custodian's latest IC Score report, linking financial cost directly to 

verifiable operational integrity. 

NTCC 

Tier 

Status 

Accumulation 

Threshold 

Interest Rate 

Adjustment (Basis 

Points) 

Rationale 

Base 

Rate 
Minimum Tier 2.0 

Market Rate + 200 

bps (Reference 

Spread) 

Serves as the standard rate 

for compliant borrowers. 

Tier 3 

(Silver) 
10 – 100 NTCC 

-25 bps (Trust 

Discount) 

Borrower has achieved the 

"Global Trade Threshold," 

indicating lower operational 

risk. 

Tier 4 

(Gold) 

100 – 1,000 

NTCC 
-50 bps 

(Preferential 

Borrower is an "Industry 

Benchmark" and qualifies for 
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NTCC 

Tier 

Status 

Accumulation 

Threshold 

Interest Rate 

Adjustment (Basis 

Points) 

Rationale 

Discount) institutional pricing. 

Tier < 2.0 < 1 NTCC 
+100 bps (Risk 

Penalty) 

Failure to maintain Tier 2 

status signals high risk; 

triggers technical default. 

A.3 Core Behavioral Covenants 

The Borrower must comply with the following Trust Covenants, which shall be 

monitored automatically via the V-Layer API. 

Covenant 

Type 
Requirement 

Verification 

Trigger 

Consequence of 

Breach 

Maintenance 

of Status 

Borrower must 

maintain a minimum 

ICTF Tier 2 (Bronze) 

status at all times. 

Quarterly 

automatic check 

of NTCC Volume 

via API. 

Technical Default 

(Rate reverts to 

base, or collateral 

call). 

Minimum 

Quality 

Threshold 

The IC Score (Validity 

Multiplier) must not 

continuously fall 

below 0.70. 

Real-time Alert 

generated by the 

V-Layer if Axis II 

(Data Integrity) 

fails. 

Triggers a Rate 

Step-Up (+50 bps) 

due to heightened 

fraud risk. 

Module Usage 

Obligation 

Borrower shall 

maintain active usage 

of Module B01 (Green 

Procurement) Proof 

Records. 

Monthly check of 

Proof Record 

generation 

frequency (as 

defined by PADV). 

Non-Compliance 

Notice issued by 

Lender. 

A.4 Legal and Audit Alignment 

1. Representations and Warranties: The Borrower warrants that all PADV 
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Proof Records provided are true, accurate, and generated in compliance 

with the PADV Standard v3.0. 

2. Audit Access: The Borrower grants the Lender and its designated Verifier 

access to the V-Layer Ledger for annual IC Score reconciliation. 

3. Jurisdiction: This Term Sheet is governed by the laws of Singapore, 

referencing the SIAC for dispute resolution (See Chapter 9). 

Appendix B: The IC Score Calculation 

Matrix 

Subtitle: The Valuation Algorithm for Institutional Integrity 

B.1 Purpose: The "Quality Control" Worksheet 

This appendix defines the standardized rubric for calculating the Institutional 

Credibility (IC) Score (0.0 – 1.0). The IC Score serves as the Validity 

Multiplier used in the SFA model to adjust the value of the borrower’s 

accumulated NTCC assets, ensuring strict quality control over the lending 

portfolio. 

The Valuation Formula: 

The IC Score determines the effective risk premium. The formula used for 

calculation is a weighted average: 

IC~Score = \frac{(L_{Score} \times 30\%) + (V_{Score} \times 40\%) + 

(A_{Score} \times 30\%)}{100} 

B.2 Axis I: Legal Validity (The Liability Shield) 

Weight: 30% 

Objective: Confirm the entity's legal existence and compliance structure. 
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Code Risk Indicator Evidence Requirement (The Check) 
Max Pts 

(100) 

L1 KYC Status 
Certificate of Incorporation / Business 

Registration (Active). 
20 

L2 Sanctions Check 
Clearance from global AML/CFT 

watchlists (e.g., OFAC). 
20 

L3 Data Sovereignty 
Documented compliance with local data 

laws (PDPA/GDPR). 
20 

L4 Beneficial Owner 
UBO (Ultimate Beneficial Owner) 

transparency declaration. 
20 

L5 
Governance 

Structure 

Existence of a Board or Audit 

Committee responsible for ESG. 
20 

Total L-Score (Sum of L1-L5) / 100 

Critical Kill Switch: If L1 (KYC Status) or L2 (Sanctions Check) scores 0, the 

entire IC Score resets to 0.0 (Unbankable). 

B.3 Axis II: Data Integrity (The Fraud Shield) 

Weight: 40% (Highest Priority) 

Objective: Confirm the data pipeline is secure and tamper-proof via the V-

Layer. 

Code Risk Indicator Evidence Requirement (The Check) 
Max Pts 

(100) 

V1 
V-Layer 

Connectivity 

Active API heartbeat with <1% 

downtime. 
25 

V2 
Hash 

Consistency 

100% match between local logs and V-

Layer Registry hashes. 
25 
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Code Risk Indicator Evidence Requirement (The Check) 
Max Pts 

(100) 

V3 Anomaly Rate 
Fraud/Spam detection rate below 0.5% 

(automated filter). 
25 

V4 Audit Trail 
Availability of immutable logs for at 

least 12 trailing months. 
15 

V5 
Data 

Completeness 

Zero missing fields in mandatory 

metadata schema. 
10 

Total V-Score (Sum of V1-V5) / 100 

Critical Kill Switch: If V2 (Hash Consistency) fails, the account is Frozen 

pending forensic audit. 

B.4 Axis III: Market Recognition (The Liquidity Shield) 

Weight: 30% 

Objective: Confirm the entity is recognized by the ecosystem (Counterparty 

Risk). 

Code Risk Indicator Evidence Requirement (The Check) 
Max Pts 

(100) 

A1 
Anchor 

Linkage 

Connected to at least one Tier 1 Anchor 

Buyer (Supply Chain). 
30 

A2 
External 

Assurance 

Verified by a recognized Third-Party 

(e.g., SGS, DNV, BSI). 
30 

A3 
Cross-Border 

ID 

Possession of a global identifier (e.g., 

LEI, DUNS). 
20 

A4 
Ecosystem 

Tenure 

Active participation > 12 months (Vintage 

Factor). 
20 
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Code Risk Indicator Evidence Requirement (The Check) 
Max Pts 

(100) 

Total A-Score (Sum of A1-A4) / 100 

B.5 The Valuation Table (Asset Haircuts) 

The final calculated IC Score determines the Risk Grade and the financial 

Haircut applied to the entity's NTCC assets and related loans. 

Calculated IC 

Score 
Risk Grade 

Asset 

Valuation 

(Haircut) 

Commercial 

Consequence 

0.90 – 1.00 Prime (AAA) 
100% Value 

(No Haircut) 

Lowest interest rates. 

Instant vendor approval. 

0.80 – 0.89 
High Grade 

(AA) 

90% Value 

(10% Haircut) 
Standard commercial rates. 

0.70 – 0.79 
Medium Grade 

(BBB) 

70% Value 

(30% Haircut) 

Higher collateral required. 

Annual re-audit mandatory. 

0.50 – 0.69 
Speculative 

(B) 

50% Value 

(50% Haircut) 

Restricted access. Cash-

on-delivery terms only. 

< 0.50 Default (D) 

0% Value 

(Assets 

Frozen) 

Suspended from the 

ecosystem. 

B.6 Assessor's Declaration 

(Standard financial liability clause) 

"I certify that this assessment is based on Verifiable Digital Evidence retrieved 

from the V-Layer Registry. I acknowledge that falsification of this score 

constitutes financial fraud." 
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Appendix C. API Integration Guide for Banking 

Systems 
Subtitle: The V-Layer Connector Protocol (Technical Specification) 

This appendix defines the machine-readable specifications required to integrate 

the V-Layer data signal with a bank's core Risk Management (RMS) and Loan 

Origination (LOS) systems. The protocol is designed to eliminate data latency for 

automated Soft-KYC processing. 

C.1 Protocol Overview and Security Mandate 

The V-Layer Connector Protocol bridges the gap between the bank's fiduciary 

responsibility and the behavior verified by the PADV Standard. 

 Objective: To provide instant (millisecond latency) access to the IC Score 

and NTCC Volume without exposing confidential PII (Personally 

Identifiable Information). 

 Security Standard: All data exchange must be secured via TLS 1.3 

encrypted channels. Data provided is hash-signed using SHA-256 to 

ensure immutability and prevent injection attacks. 

 Data Responsibility: The API returns a Score and Status; the Bank 

retains full legal responsibility for the Lending Decision. 

C.2 Core Data Objects (The Payload) 

API queries return a standardized JSON or XML object containing the essential 

Behavioral Credit Metrics for risk assessment: 

Field Name Description Source Format 

entity_uid 
Anonymized Enterprise 

Identifier. 

Bank LOS / 

Core System 
String 

ic_score Institutional Credibility 

Score (0.0 – 1.0). Used as 

ICTF Algorithm 

(Chapter 5) 
Float 
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Field Name Description Source Format 

the Risk Multiplier. 

ntcc_volume 

Total accumulated 

Behavioral Credit Volume 

(Tier L1-L5). 

PADV Registry  Integer 

tier_status 
The current commercial Tier 

achieved (L1, L2, L3...). 

ICTF 

Thresholds 

(Chapter 4) 

Enum 

breach_flag 

Real-time signal for 

technical covenant breach 

(e.g., IC Score < 0.50). 

V-Layer RMS 

Monitoring 
Boolean 

last_verification_date 

Timestamp of the last 

successful data integrity 

check. 

V-Layer Ledger Datetime 

C.3 Critical API Endpoints 

Financial institutions utilize two primary API endpoints to integrate the SFA 

protocol into their credit workflow: 

1. Loan Origination Endpoint (LOS Integration) 

 Function: Fetches the borrower's initial Trust Score and Tier Status for 

loan qualification and pricing. 

 Endpoint: /api/credit/check_score_by_euid 

 Utility: Enables automated Soft-KYC screening, dramatically reducing 

manual review time for SME applicants. 

2. Covenant Monitoring Endpoint (RMS Integration) 

 Function: Provides continuous, real-time status updates on the 

borrower's adherence to the Trust Covenant (e.g., maintaining minimum 

IC Score). 
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 Endpoint: /covenant/check_status_by_loanid 

 Utility: Serves as the bank's Early Warning System. If the breach_flag is 

true, the bank's RMS automatically triggers a risk alert or margin ratchet 

event (see Appendix A). 

C.4 Integration Requirements & IT Mandate 

 Deployment: The API supports RESTful standards for compatibility with 

major Core Banking Systems (CBS) and Loan Origination Systems. 

 IT EƯiciency: By adopting the standardized PADV/NTCC schema, banks 

reduce the need for expensive in-house data cleaning and reconciliation, 

saving up to 70% of integration time. 

 Auditor Access: The API includes restricted endpoints (read-only) for 

third-party auditors to verify the IC Score lineage, ensuring compliance 

with ISO 17029 assurance standards. 

Appendix D. Regulatory Alignment Matrix 
Subtitle: Mapping Behavioral Credit to Global Compliance Standards 

This appendix establishes the formal linkage between the Sustainable Finance 

Assurance (SFA) Protocol and core international financial and sustainability 

regulatory frameworks. This matrix proves that adopting SFA provides a 

Compliance Shield for financial institutions. 

D.1 Purpose: The Compliance Accelerator 

The SFA framework is engineered to accelerate regulatory compliance by 

transforming fragmented ESG data into standardized, audit-ready evidence. This 

matrix demonstrates how SFA components act as direct evidence for reporting 

mandates under IFRS S2 (Disclosure), LMA GLP (Green Lending), and COSO 

(Internal Control). 

D.2 SFA Compliance Mapping 

The following table shows how SFA components provide direct solutions for 

major regulatory challenges faced by banks: 
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SFA 

Component 

Regulatory 

Requirement 

Alignment Rationale & Compliance 

Benefit 

NTCC Volume 

(Tier L1-L5) 

LMA Green Loan 

Principles (GLP) 1 

Measurable KPIs: Provides the necessary 

quantitative targets (e.g., maintain 100+ 

NTCC) required for SLL/Green Loan 

covenant structuring2. 

IC Score (0.0 - 

1.0) 

Basel III/IV 

(Capital 

Requirements) 

RWA Optimization Basis: Provides 

auditable evidence of lower 

behavioral/operational risk, serving as the 

technical basis to petition regulators for a 

Green Supporting Factor (GSF)3. 

PADV Proof 

Records 

IFRS S2 (Climate-

Related 

Disclosures) 4 

Scope 3 Evidence: Automates the 

collection of verifiable behavioral data 

needed to calculate Financed Emissions 

(Cat 15)5. 

V-Layer Hash 

Consistency 

COSO ERM 

(Internal Control) 

Control Testing: Provides continuous proof 

of data integrity (no tampering), satisfying 

COSO requirements for control over 

sustainability reporting6. 

DOI/TXR 

Registration 

Pillar 3 

Disclosure 

(Public Reporting) 

Transparency: Creates a public, 

permanent, and citable audit trail of green 

asset verification, reducing Greenwashing 

risk7. 

D.3 Strategic Compliance Value 

1. RWA Optimization: The verified IC Score provides the technical data 

needed to justify a lower Risk Weighting for verified green assets, 

optimizing the bank's capital allocation. 

2. Greenwashing Defense: The V-Layer’s immutable record eliminates 

the reliance on self-declared data, transforming the bank’s disclosure 
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from a Reputational Risk into a Verifiable Fact. 

3. Cross-Border Acceptance: Alignment with IFRS and ISO ensures that a 

Green Loan originated using the SFA protocol in Singapore is recognized 

as compliant by regulatory bodies across multiple jurisdictions. 

 


