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Definition Statement

The PADV-VISA-Layer defines a new institutional infrastructure within the global

behavioral data economy.

It establishes the governance, verification, and clearing architecture through
which behavioral actions —when verified under PADV standards —can be
recognized as legitimate data units capable of producing measurable and

auditable trust value.

In this model, EMJ.LIFE functions as the institutional operator equivalent to the
VISA network in financial systems, not clearing monetary transactions but trust
transactions, where verified ESG actions become interoperable data entries

within a shared, cross-institutional trust ledger.

The VISA-Layer is therefore positioned as the governance backbone of
behavioral data finance, integrating the four foundational frameworks — PADV,
NTCC, InstiTech, and STRC —into a single system that transforms human

participation into quantifiable institutional credibility.

Value Statement

The PADV-VISA-Layer represents a paradigm shift from narrative-based
sustainability to verifiable trust-based capital systems. It introduces an
institutional layer that allows verified ESG behavior to be audited, aggregated,
and translated into the economic value chain without speculative trading or

tokenization.

Its value lies in redefining “trust as infrastructure”, offering regulators,
auditors, corporations, and investors a neutral and interoperable mechanism to
quantify credibility, authenticity, and sustainability performance with factual

data provenance.

By situating this model within Singapore’s governance ecosystem —where
regulation, innovation, and ethics converge — EMJ.LIFE positions the VISA-Layer
as a global reference model for countries seeking to operationalize behavioral

data verification as a legitimate institutional asset class.



Abstract

This white paper presents the PADV-VISA-Layer, an institutional architecture
that transforms behavioral data into a verifiable, auditable, and investable

foundation of trust within the global sustainability economy.

Developed in Singapore by EMJ LIFE Holdings Pte. Ltd., the VISA-Layer extends
the PADV framework beyond data verification into a clearing architecture
analogous to the financial system’s VISA model —where verified participation

replaces monetary payment, and trust replaces currency.

By uniting the four institutional frameworks — PADV (Participation-Action-Data-
Value), NTCC (Non-Tradable Carbon Credit), InstiTech (Institutional Technology),
and STRC (Strategy-to-Trust Risk Control) —the VISA-Layer establishes a
replicable model through which behavior becomes measurable governance,

and governance becomes the foundation of institutional finance.

This work contributes to the emerging field of Institutional Data Infrastructure
(IDI), proposing a scalable mechanism to align corporate ESG disclosure,
verification assurance, and behavioral impact within a transparent, trust-based

data economy.
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Chapter 1: Introduction

1.1 From Exchange to Verification: The Hidden Logic of

Modern Economies
Every economic era is defined by the way it verifies transactions.
In the agrarian age, trust was local—anchored in kinship and reputation.

In the industrial age, verification was material —backed by tangible production

and physical assets.

In the financial age, verification became systemic —encoded through institutions

such as central banks, credit bureaus, and clearing networks.

The 20th century witnessed the rise of monetary infrastructure that made

verification itself a scalable product.

Systems such as VISA, SWIFT, and Bloomberg did not create wealth directly;

they created trust architectures that made economic exchange frictionless.

They defined how value could move, how risk could be shared, and how

reliability could be standardized.

Money, in that sense, became the first fully verified data—a consensus that

travels through rules rather than promises.

Today, as sustainability, data, and behavior converge, the same verification logic
is migrating to a new domain: from financial value to behavioral trust.

1.2 The Collapse of Product-Centric Competition

Traditional competition once revolved around making better things —faster

chips, cheaper logistics, cleaner energy.

Yet globalized supply chains, open technologies, and instant information have

compressed every product cycle.

A technological edge lasts months; a brand moat can erode overnight.



As tangible differentiation vanishes, what remains decisive is institutional

design —who defines the rules, not who builds the tools.

Visa’s genius was never the plastic card; it was the clearing standard that all

banks had to adopt to participate.

Likewise, in the emerging data economy, the real question is not who has the

most data, but whose data is trusted by design.

This marks a civilizational pivot: from competing through products to competing

through protocols —from what we sell to how we verify.

1.3 The Trust Deficit in the Sustainability Era

The sustainability revolution has produced countless commitments but few
verifications. Corporations issue ESG reports; investors assess ratings;
consumers engage in responsible actions —yet the entire system suffers from a

verification vacuum.

m ESG disclosures remain largely self-reported.
m Carbon credits, though tradable, are often opaque and fragmented.

B |mpact assessments depend on declarations rather than data trails.

This gap creates the trust deficit of our time: we can measure emissions and

money, but not verifiable intent and participation.

If financial systems turned promises into standardized money, the next
challenge is to turn sustainable actions into standardized trust units.
1.4 From Monetary Clearing to Trust Clearing

The VISA-Layer concept arises from this very challenge.

It argues that just as financial systems require clearing networks to
authenticate transactions, the data economy requires verification networks to

authenticate behavior.

In a VISA transaction, trust flows through a four-party loop: cardholder >

merchant > acquiring bank - issuing bank > clearing network.



In the emerging trust economy, a similar logic applies: participant > institution >

verifier > auditor > VISA-Layer system.

This architecture transforms behavior into a new kind of record —not symbolic

recognition, but machine-verifiable evidence.

When properly structured, these trust transactions can anchor ESG reporting,
enable cross-border comparability, and even form the basis of sustainable

capital allocation.

1.5 Singapore: The Convergence Point of Governance and

Innovation
The birthplace of this institutional logic is not incidental.

Singapore offers the rare balance between regulatory discipline and innovation

freedom.

Its governance ethos — predictability, data integrity, and rule coherence —
provides the cultural and infrastructural foundation for a global trust-clearing

prototype.

Within this environment, EMJ.LIFE’s PADV-NTCC-InstiTech-STRC framework
evolved not as a product, but as a regulatory-compatible innovation, one

capable of translating participation into verifiable ESG data.

The city-state’s experience in harmonizing technology, finance, and
sustainability makes it the natural cradle for the VISA-Layer model—a structure
that aligns with MAS’s FinTech vision, Enterprise Singapore’s innovation agenda,

NEA’s carbon governance, and GovTech’s digital identity framework.

1.6 Objective and Contribution of This Paper

This white paper aims to provide a systematic articulation of the VISA-Layer

Model as a new category of institutional infrastructure for the trust economy.

It extends the logic of the financial clearing system into behavioral and

sustainability verification, defining how trust can be quantified, governed, and



integrated into financial systems.
Specifically, the paper contributes to three domains:

1. Institutional Economics - by proposing a verifiable trust mechanism
that reduces transaction costs in ESG reporting and impact finance.

2. Regulatory Technology (RegTech) — by demonstrating how governance
can shift from ex-post audit to real-time verification through PADV’s
behavioral ledger.

3. Data Economy Design - by establishing a Singapore-origin model that
enables cross-sector interoperability between sustainability, identity,

and capital systems.

Ultimately, the VISA-Layer model invites policymakers, corporations, and
investors to view trust not as a belief, but as a verifiable asset class —one that

can be cleared, audited, and governed with the same precision as money.

Chapter 2: Institutional Background

2.1 The Geography of Credibility

In global policy discourse, Singapore stands not merely as a financial hub but as
a trust jurisdiction —a polity where governance precision, digital identity, and

regulatory coherence converge into a single operational fabric.

Where many economies separate innovation from regulation, Singapore
integrates them. Governance here is not defensive; it is design-driven.

Predictability is treated not as conservatism but as a public good.

For that reason, the VISA-Layer model was not imported into Singapore; it

emerged naturally from its institutional DNA.

A nation that engineered one of the world’s most integrated e-governance
ecosystems inevitably provides the ideal environment to prototype an

infrastructure that verifies behavioral trust at scale.



2.2 Governance as a Platform

From the National Digital Identity framework to the MAS Green FinTech
Initiatives, Singapore’s state architecture functions as a platform government
—a system that supplies interoperable standards upon which private and civic

innovation can flourish.
The five institutions most relevant to the VISA-Layer ecosystem include:

1. Monetary Authority of Singapore (MAS) - provides financial and
compliance infrastructure, framing regulation as an enabling platform.

2. Enterprise Singapore (Enterprise SG) — advances sustainable
innovation and SME digital transformation through verified data models.

3. National Environment Agency (NEA) — ensures environmental data
integrity and alignment with national carbon-management protocols.

4. Government Technology Agency (GovTech) - maintains SingPass and
CorpPass, the digital identity backbone that enables verified
participation.

5. Economic Development Board (EDB) - links institutional innovation to

Singapore’s global investment and industrial positioning.

Together, these agencies form a five-node governance lattice, mirrored
conceptually by the VISA-Layer’s own institutional topology of identity, data,

verification, audit, and capital.

2.3 From Regulatory Technology to Institutional Technology

While most FinTech ecosystems scale through deregulation, Singapore’s

innovation grows within regulation.
Here, RegTech is not compliance automation —it is institutional architecture.

EMIJ.LIFE extends this logic through InstiTech (Institutional Technology):

technology that does not merely automate policy but embodies it.

Through dialogues during 2024-2025, the PADV and NTCC frameworks were
structured to ensure that every data event—whether participation, carbon

accounting, or ESG proof—can be audited rather than asserted.



InstiTech transforms policy clauses into executable syntax, turning regulation

itself into a verifiable protocol.

This conceptual shift allows a behavioral-trust system like the VISA-Layer to

operate in Singapore: because here, law and code share the same precision.

2.4 Institutional Interactions: Formal Notifications to Five

Government Entities

Between 2024 and 2025, EMJ.LIFE completed a structured communication
process with five Singapore government agencies — MAS, GovTech, NEA,
Enterprise Singapore, and EDB —to formally notify them of the completion of

the PADV-NTCC-InstiTech-STRC institutional framework.

These communications were informational notifications, not requests for
endorsement, approval, or policy support. Their purpose was to establish
institutional visibility and policy-level awareness of a framework that had already
achieved DOl registration, academic integration, and cross-sector applicability

as a research-industry-policy reference system.

Agency Subject of Communication Summary of Exchange
Notification of the completed Acknowledged receipt of

Monetary PADV-NTCC-InstiTech—-STRC documentation; no

Authority of system as a cross-compatible regulatory review or

Singapore (MAS)|structure for ESG data verification ||endorsement was

and institutional governance. requested or required.

Explanation of potential technical

Government Confirmed technical
linkage between SDGS PASS

Technology alignability under current
accounts and SingPass/CorpPass

Agency frameworks; treated as
identity layers within existing PDPA

(GovTech) informational only.
parameters.

National Submission of the Non-Tradable |Acknowledged as an

Environment Carbon Credit (NTCC) white paper |lacademic and




Agency Subject of Communication Summary of Exchange

Agency (NEA) as a completed behavioral carbon ||methodological
accounting model, distinct from reference; no formal

market-traded carbon schemes. |levaluation implied.

Notification of the SDGS PASS Recorded as a completed

Enterprise data report modules and their institutional framework;

Singapore potential relevance to SME discussion limited to

(Enterprise SG) ||sustainability reporting and general understanding of
impact metrics. system logic.

Overview of EMJ LIFE Holdings Pte.
Logged for informational

Economic Ltd. as a Singapore-registered

awareness within EDB’s
Development institutional innovation company

innovation database; no
Board (EDB) and its relation to national

further action required.
innovation mapping.

This structured approach demonstrates that EMJ.LIFE’s institutional

entrepreneurship is independent of policy mandates.

The PADV-NTCC-InstiTech-STRC framework is positioned as a Singapore-
origin, DOI-verified institutional model —open to dialogue with public

institutions but not dependent on governmental validation.

2.5 Singapore’s Triple Alignment: Policy x Technology x Trust

The VISA-Layer model alighs with three foundational strengths of Singapore’s

developmental logic:

1. Policy Precision — clear rule-making enables systems like PADV and
NTCC to translate policy intent into measurable action.

2. Technological Fidelity — Govlech’s architecture ensures traceable,
privacy-compliant identity and data governance.

3. Trust Capitalization — Singapore’s reputation for integrity turns trust

itself into an investable commodity.

N
N



These three forces form a closed feedback loop: policy defines rules, technology

executes them, and trust monetizes the result.

The VISA-Layer model inherits this triadic grammar as its operational structure.

2.6 The Institutional Role of EMJ.LIFE

Within this ecosystem, EMJ LIFE Holdings Pte. Ltd. acts as a hybrid institution: a

research entity, a verification network, and a data infrastructure provider.

Registered under Singapore’s Companies Act (UEN 202445078N), the company
bridges behavioral data collection via SDGS PASS with institutional verification

through NTCC and STRC.
Its function is not transactional but architectural.

As a VISA-Layer operator, EMJ.LIFE standardizes behavioral proof just as VISA

standardized payment verification.

Each validated action becomes a trust record, and each dataset a potential
asset class for ESG disclosure, impact measurement, or regulated capital

inclusion.

2.7 Why the VISA-Layer Could Only Emerge Here

Many countries attempt to digitize sustainability; few can institutionalize it.

Singapore’s legal coherence, small scale, and cross-agency coordination culture

make it uniquely suited to host a national-scale verification model.

Where other jurisdictions see policy silos, Singapore builds interoperable

frameworks.

Where others rely on disclosure, Singapore demands proof.

Thus, the VISA-Layer model is not an isolated innovation but a logical outcome of
a nation that has made trust its most valuable export.

2.8 Institutional Preconditions for the VISA-Layer Model

The VISA-Layer could take root in Singapore because five structural



preconditions are already met:

1. Unified Regulatory Language —a consistent rule set across financial
and environmental domains.

2. Digital Identity Infrastructure —SingPass and CorpPass enabling
traceable yet privacy-protected verification.

3. Cross-Agency Coordination —institutional dialogue among MAS, NEA,
Enterprise SG, and Govlech.

4. Academic and Policy Openness —willingness to recognize DOI-verified
private frameworks as legitimate references.

5. International Credibility — Singapore’s reputation in finance, ESG, and

digital governance enables global scalability.

Together, these factors transform Singapore from a financial hub into a trust-
clearing prototype nation —a living laboratory where compliance and

innovation converge into a single governance system.

Chapter 3: Conceptual Framework

3.1 From Behavior to Trust: The Logic of Institutional

Conversion

The VISA-Layer framework redefines the relationship between participation,

data, and capital.

Whereas traditional ESG systems rely on self-declared disclosures, PADV
introduces an evidence-based pathway: transforming verified human or

corporate actions into structured data assets that can be audited and trusted.

This process operates through four interconnected institutional engines:

Layer|Framework Core Function Output Type

PADV (Participation— Defines the behavioral verification

(1] Proof Record
Action-Data-Value) process and transforms

participation into machine-




Layer|Framework Core Function Output Type

readable records

Converts verified actions into
NTCC (Non-Tradable Behavioral
(2] quantified carbon and ESG
Carbon Credit) Carbon Metric
equivalents without market trading

InstiTech
Encodes governance syntax into Institutional
E) |/(Institutional
executable, auditable systems Trace Record
Technology)

Aligns verified data with audit
STRC (Strategy-to- |[frameworks (GRI, IFRS, COSO) and ||Audit-Ready
Trust Risk Control) |establishes cross-verifiable Dataset

datasets

Together, these layers form the core infrastructure of the trust economy:
behavior becomes data, data becomes evidence, and evidence becomes an

institutional asset.

3.2 Layer 1: PADV — The Behavioral Verification Engine

The PADV Framework (Participation-Action-Data-Value) is the foundation of

the VISA-Layer system.

It establishes a standardized mechanism to record and validate participation
behaviors —whether environmental, social, or educational —using quantifiable,

auditable data.

PADV transforms human engagement into structured records through four

sequential logic phases:

1. Participation - registration and identity verification through SDGS PASS
or partner platforms.

2. Action - activity completion verified by digital or physical proof (QR
scan, timestamp, or sensor input).

3. Data-automatic encoding of behavioral metadata (time, type, location,



and ESG category).
4. Value -issuance of verified participation points, representing

measurable impact within ESG metrics.

Unlike conventional loyalty or CSR systems, PADV records behavioral proofs,

not intentions.

Each record carries a unique E-UID (Event Unique Identifier), making it machine-

verifiable and immutable.

PADV thus transforms every sustainable action into a data point that can later be
integrated into corporate ESG reports, academic studies, or fund-level

verification modules.

3.3 Layer 2: NTCC —The Non-Tradable Carbon Credit System

The NTCC mechanism extends PADV’s behavioral data into the carbon

dimension.

It does not function as a financial carbon market; instead, it quantifies verified

behavioral data into non-tradable carbon equivalence units (kg CO,e).
The distinction is fundamental:

m Tradable carbon credits represent market-priced commodities linked to
offset transactions.
m  NTCCs represent verified trust units —records of real actions that reduce

or avoid emissions but remain outside speculative trade.
Each NTCC is derived through the following calculation path:

Behavioral Action > Proof Record 2 Conversion Factor = Verified NTCC Value

(kg CO.e)

For example, when participants engage in an officially listed sustainability
activity (e.g., recycling campaign, ESG event, educational course), PADV
generates a proof record, which the NTCC layer converts into quantified carbon
equivalence using standardized factors aligned with ISO 14064-1 and GHG

Protocol v4.0.



The NTCC layer therefore becomes the “trust currency” of behavioral

sustainability —measurable, auditable, but non-transferable.

This ensures that every verified action retains moral ownership while

contributing aggregated data to organizational Scope 3 reporting.

3.4 Layer 3: InstiTech—Turning Policy into Executable Syntax

InstiTech (Institutional Technology) defines the technological grammar that
allows regulations, audit rules, and ESG methodologies to be encoded into

machine-readable logic.
It bridges the gap between institutional design and system operation.

Through InstiTech, governance no longer depends on manual declarations;
instead, compliance and verification occur in real time within system

architecture.
Its core mechanisms include:

m  Governance Encoding: transforming textual policies (GRI, IFRS, PDPA)
into logical operators within the PADV system.

B Traceability Protocols: generating immutable trails of each action’s
verification journey (who, what, when, how).

B Interoperability Standards: ensuring data outputs can be cross-

validated by third-party auditors and national verification platforms.

InstiTech represents the institutional backbone of the VISA-Layer, ensuring every

ESG behavior becomes part of an auditable governance ledger.
This layer is the key to integrating private innovation with public regulation —

RegTech evolved into InstiTech.

3.5 Layer 4: STRC — Strategy-to-Trust Risk Control

The final layer, STRC (Strategy-to-Trust Risk Control), functions as the
assurance interface between verified data and external auditors, investors, and

regulators.



It transforms behavioral data into audit-ready reports, aligning with

internationally recognized disclosure frameworks.

STRC organizes verified datasets into four disclosure modules:

Verification
Module Target User |Function
Output

Translates PADV/NTCC data

Corporate ESG||Listed Corporate ESG
into GRI & IFRS-aligned ESG

Module companies Data Report
disclosure
Provides simplified PADV

SME Summary||SMEs / private SDGS PASS SME
verification and

Module firms Summary Report
sustainability summary
Measures verified student

Campus EDU ||Schools/ EDU SDGS PASS
and institutional

Module universities Report
participation
Enables direct integration

Assurance & Audit Assurance

Big 4 / Verifier |into COSO and audit

Audit Module Dataset

reconciliation systems

Through STRC, all data produced under PADV and NTCC becomes externally

verifiable — supporting auditors, investors, and policymakers who require

evidence rather than claims.

3.6 Cross-Layer Integration: From Proof to Policy

The four frameworks —PADV, NTCC, InstiTech, and STRC —operate not as silos

but as an integrated institutional stack.



Participation

PADV
Behavioral input initiates
the cycle

Action Rg
Carbon-related actions are 0
taken based on
participation
Data
InstiTech
Governance and
technology systems
collect and process data
Value [ -

Disclosure and reporting
create value for
stakeholders

m  PADV creates the behavioral proof.

B NTCC converts it into measurable sustainability metrics.

B InstiTech embeds it within institutional compliance syntax.

m  STRC transforms it into audit-grade evidence for ESG and policy

reporting.

This four-layer model allows any verified behavior —whether consumer
participation, event activity, or SME initiative —to become part of a machine-

verifiable institutional evidence chain.

Each data trace maintains both individual accountability and institutional
reliability, bridging micro-actions with macro-policy validation.

3.7 Institutional Interoperability

The VISA-Layer framework aligns with international verification and disclosure

standards, ensuring seamless adoption:



International Standard ||Corresponding VISA-Layer Function

GRI 2021 ESG disclosure mapping via STRC Corporate Module

Climate and sustainability reporting through NTCC
IFRS S1/S2
integration

Risk control and assurance mapping within STRC
COSO ERM 2023

Audit Module
1ISO 14064-1 / GHG Behavioral carbon quantification and verification
Protocol (NTCQC)

Data privacy, access control, and identity
1ISO 27001 / PDPA SG
management (InstiTech)

This interoperability ensures the VISA-Layer can be adopted by:

m Corporations, to standardize Scope 3 ESG verification;
m  Auditors and verifiers, to enhance trust in sustainability data;
B Governments and policy institutions, to access behavioral ESG

intelligence for program design.
3.8 The Emergence of a Trust-Clearing Infrastructure
In financial systems, clearinghouses reconcile value through transactions.
In the trust economy, the VISA-Layer reconciles credibility through evidence.

Each verified behavior becomes a unit of institutional trust, enabling:

B Transparent ESG data flows across enterprises and sectors;
m  Quantified behavioral impact for ESG funds and investors;

m Policy feedback loops built on verifiable social participation.

Thus, the VISA-Layer does not merely support ESG — it institutionalizes the
economics of trust. By transforming proof into policy-grade evidence, it
becomes the foundational clearing infrastructure of behavioral credibility for

the next-generation data economy.



Chapter 4: Verification & Governance Alignment —

Global Standards and DOI Integration

4.1 From Verification to Institutional Governance

The VISA-Layer framework does not simply verify data; it institutionalizes

verification.

Its design ensures that every behavioral record generated within PADV or NTCC
can pass through structured governance channels that meet international

assurance standards.

In the contemporary ESG landscape, most data frameworks rely on declared

metrics or third-party sampling.

The VISA-Layer system reverses this dependency —embedding verification logic

inside the system itself, rather than outsourcing it to external evaluators.
This evolution transforms ESG verification from a periodic activity into a

continuous institutional process.

4.2 EMJ.LIFE’s Verification Mandate within Singapore’s

Governance Ecosystem

EMJ LIFE Holdings Pte. Ltd. occupies a unique position within Singapore’s

institutional innovation architecture.

Unlike traditional think tanks or academic publishers, EMJ.LIFE is a private
company that has achieved what no other non-academic entity in Singapore has

yet attained:

EMJ.LIFE is the only known Singapore-based non-academic and non-
publishing enterprise formally recognized as a Crossref Member, authorized to
issue DOI (Digital Object Identifier) registrations for verified institutional white

papers.

Through this recognition, EMJ.LIFE has completed the publication of four



foundational white papers —each establishing a new conceptual and

methodological standard in ESG behavioral data governance:

White Paper DOI Identifier Core Domain

PADV - ESG Behavioral Defines

Data Verification 10.64969/padv.esgdata.2025.v2 |participation-to-data
Methodology v2.0 verification structure

Establishes non-

10.64969/padv.ntcc.2025.v2 tradable carbon

NTCC - ESG Integrated

Methodology v2.0
credit logic
InstiTech - Rule- Introduces the
Making as the Next concept of
10.64969/padv.institech.2025.v1
Frontier Beyond institutional
RegTech v1.0 technology
Aligns ESG data with
STRC - Strategy-to-
10.64969/padv.strc.2025.v1 audit and assurance

Trust Risk Control v1.0
frameworks

Each DOI publication is archived in Crossref’s global citation network, allowing
institutional references by auditors, policy researchers, and verification bodies

worldwide.

This framework has transformed EMJ.LIFE into a data-verification intermediary
—bridging the behavioral data economy with the assurance infrastructure of the

global ESG ecosystem.

4.3 ESG DOI Reporting: A New Assurance Layer for Big Four

and Verification Agencies

EMJ.LIFE’s Crossref membership is not symbolic — it operationalizes a new

verification service model known as ESG DOI Reporting.

This service functions as a referential assurance layer, enabling audit and

N



verification institutions to reference DOI-certified reports in their official review

processes.

Audience

Use Case

Benefit

Big Four Accounting
Firms (Deloitte, PwWC,
EY, KPMG)

Integration of PADV and
NTCC verified datasets into
COSO and IFRS-aligned
ESG reports

Access to DOI-citable,
independently verifiable

ESG data

Verification &
Certification Bodies
(DNV, BSI, LRQA,
Bureau Veritas, ARES)

Adoption of ESG DOI
reports as secondary

verification references

Reduces subjective
evaluation, enhances

audit reproducibility

Corporates & Fund

Managers

Attaching DOI-verified
datasets to annual ESG

disclosures

Increases data
credibility and investor

confidence

Policy & Academic

Institutions

Citation of PADV-NTCC

methodological frameworks

Establishes
standardized reference
logic for future ESG

governance studies

By embedding DOI verification into ESG disclosure workflows, EMJ.LIFE

effectively introduces a “research-grade validation layer” into corporate and

policy governance.

Every PADV data report issued to a corporate or institutional client can be cited

by auditors through its DOl metadata, creating a verifiable chain from behavior »

data = audit @ assurance = citation.

This DOI-driven assurance model enhances transparency and continuity within

ESG reporting ecosystems.

4.4 Multi-Layer Verification Architecture

The VISA-Layer verification model aligns technical and governance assurance




through a three-tier validation hierarchy:

Verification Layer

Responsible
Verification Output
System

Layer 1 - Behavioral

Proof Verification

PADV / SDGS Verified behavioral participation
PASS records

Layer 2 - ESG Data

Quantified and audit-ready ESG

NTCC /STRC
Equivalence dataset
Layer 3 - Institutional EMIJ.LIFE / DOl-certified ESG report, citable
DOI Certification Crossref by auditors and institutions

This hierarchy transforms ESG assurance from an episodic process into a

permanent data infrastructure —a mechanism where every record carries both

technical authenticity and institutional traceability.

Itis this architecture that enables Big Four auditors and verification firms to

directly embed DOI-linked ESG datasets into their review frameworks, creating a

new layer of institutional interoperability.

4.5 Alignment with Global Standards

The VISA-Layer framework and its four DOl white papers are structurally aligned

with major international standards governing ESG data, assurance, and

governance integrity:

Global Framework

Corresponding VISA-Layer Alignment

GRI (Global Reporting
Initiative, 2021)

STRC corporate disclosure templates mapped to

GRIl indicators

IFRS S1/S2 (ISSB)

NTCC data modules aligned with climate and

sustainability disclosure standards

COSO ERM 2023

STRC assurance module integrated into internal

control and risk governance logic




Global Framework Corresponding VISA-Layer Alignment

1ISO 14064-1 / GHG NTCC emission conversion factors validated under
Protocol v4.0 behavioral data logic

1SO 27001 / PDPA InstiTech privacy and data access controls ensuring
(Singapore) regulatory compliance

Crossref DOl Metadata PADV-NTCC-InstiTech-STRC metadata embedded

Schema 5.3.1 in globally interoperable format

These alignments establish EMJ.LIFE’s ecosystem as a regulatory-compliant
and academically verifiable structure, allowing data to flow seamlessly

between corporate, regulatory, and research domains.

4.6 Institutional Collaboration Network

To further operationalize verification scalability, EMJ.LIFE has initiated ongoing

dialogues and pilot alignments with:

m Big Four Accounting Firms —integrating ESG DOI Reports into assurance
and COSO-mapped ESG review systems;

m Verification Agencies (ARES, DNV, BSI, LRQA, Bureau Veritas) —
standardizing ESG data proof referencing through DOI validation;

m Academic & Policy Networks —enabling citation and cross-verification

of behavioral datasets in policy development.

These collaborations are designed not to create new compliance mandates, but
to establish interoperability between institutional data systems and

governance frameworks.

The result is a global verification environment where data can be audited, cited,
and trusted —across both commercial and academic ecosystems.

4.7 Singapore’s Institutional Role in Global ESG Assurance

Singapore’s governance architecture provides the conditions under which

EMJ.LIFE’s model could emerge.



Its national emphasis on integrity, accountability, and technological

interoperability forms the backbone of the VISA-Layer’s institutional legitimacy.

By enabling a private, non-academic enterprise to achieve Crossref membership
and DOl issuance rights, Singapore has effectively extended its trust
infrastructure beyond state and academic institutions, proving that institutional
entrepreneurship can serve as a legitimate pillar of the nation’s sustainability

architecture.

In doing so, Singapore positions itself not only as a hub for finance and
innovation, but as the epicenter of verified ESG data governance —where
compliance, research, and commerce converge through trust-based digital

infrastructure.

4.8 Toward an Integrated Global Verification Framework

The VISA-Layer model represents more than a technological innovation; itis a
governance evolution —one that transforms ESG verification from narrative

reporting into evidence-driven institutional validation.

Through the four DOI white papers, EMJ.LIFE has established the first Singapore-
origin verification framework that can simultaneously satisfy the expectations

of auditors, regulators, and research institutions.

“Verification becomes governance only when it can be cited.” — Anderson Yu,

Founder, EMJ.LIFE

The ESG DOI Reporting service operationalizes this principle: each verified
dataset becomes part of a globally citable trust ledger, bridging corporate

behavior with institutional accountability.

This is the essence of EMJ.LIFE’s mission —to position Singapore as the home of
the VISA-Layer of the trust economy, where verifiable data replaces

declarations, and governance itself becomes a living system of proof.



Chapter 5: Institutional Implementation and Global

Replication

5.1 From White Paper to Working System
A white paper fulfills its purpose only when its principles are operationalized.

The VISA-Layer framework — constructed through PADV, NTCC, InstiTech, and
STRC —has completed this transformation. In less than one year, it evolved from
conceptual architecture to a functioning institutional mechanism, capable of
generating verifiable, auditable, and citable ESG data across public, corporate,

and academic ecosystems.

At its foundation, the VISA-Layer is not a product but a governance
infrastructure. It performs the role of a financial clearinghouse —but instead of

reconciling monetary value, it reconciles trust value through behavioral proof.

This unique position allows it to serve both as an academic reference and a
commercial verification utility, forming the world’s first integrated ESG DOI

verification system.

5.2 Institutional Implementation in Singapore

Implementation within Singapore operates through a three-axis integration

model that bridges government, verification, and industry systems:

Axis Core Function Key Stakeholders

Ensures ESG data and behavioral

Policy Government agencies
verification comply with PDPA, MAS,

Alignment and sustainability
NEA, and Enterprise Singapore

AXxis regulators
frameworks.

Embeds ESG DOI Reporting into Big |Deloitte, PwC, EY, KPMG,
Verification
Axi Four accounting firms and DNV, BSI, LRQA, Bureau

xis
accredited verification agencies. Veritas, ARES




AXis Core Function Key Stakeholders

Integrates SDGS PASS participation ||Listed corporations, ESG
Industry

data within corporate, event, and events, universities, and
Adoption Axis

educational ecosystems. CSR alliances

These three axes converge within EMJ.LIFE’s ESG DOI Reporting Infrastructure,
a Crossref-verified operational framework that links participation data, carbon

equivalence, governance syntax, and institutional reporting.

This enables every verified ESG action —from public participation to enterprise
sustainability programs —to generate DOI-linked datasets usable by auditors,

investors, and policy stakeholders.

5.3 The Taiwan-Singapore Dual Pilot System

The first tangible institutional implementation of the VISA-Layer model is
anchored in the dual-hub pilot between Taiwan and Singapore, representing

two distinct yet complementary governance ecosystems:

B Singapore provides the policy-led verification hub, integrating MAS,
GovTech, NEA, and Enterprise SG frameworks for data governance,
privacy, and compliance.

m Taiwan functions as the civil participation engine, where large-scale
ESG events, exhibitions, and educational programs generate real-world

behavioral datasets through SDGS PASS and NTCC.

Together, these two pilots demonstrate the full interoperability of behavioral

data verification and institutional governance.

Data generated in Taiwan can be verified, encoded, and published in Singapore

— creating the world’s first cross-border ESG DOl verification chain.

This dual structure forms the operational template for all subsequent regional

replications.



5.4 ASEAN and Northeast Asia Expansion

Following the establishment of the Taiwan-Singapore foundation, the next phase
focuses on regional replication across ASEAN and Northeast Asia—including

Malaysia, Thailand, Japan, and South Korea.
These economies possess the structural preconditions for institutional scaling:

m Digital Governance Readiness —existing regulatory alignment with
Singapore’s PDPA and ISO frameworks.

m ESG Policy Momentum —increasing national interest in Scope 3 carbon
accounting and SME sustainability reporting.

m Verification Infrastructure —local presence of Big Four and international

verification agencies.
Expansion across these markets will prioritize:

B [ntegration of PADV and NTCC within ESG disclosure frameworks.
m  Adoption of EDU SDGS PASS models in schools and universities.
B Localization of STRC reporting modules for SMEs and event-based

sustainability programs.

Each country implementation will maintain a unified verification logic but allow
localized policy embedding, ensuring both compliance and cultural

adaptability.

5.5 Institutional Partnership Framework

The VISA-Layer ecosystem scales through institutional interoperability, not
franchising. To ensure consistent governance integrity, EMJ.LIFE formalizes three

partnership tiers:

Tier Partner Type Cooperation Objective

Tier1- Big Four firms and
Integrate ESG DOI Reporting into
Verification accredited verification
assurance and audit systems.
Partners agencies




Tier

Partner Type Cooperation Objective

Tier 2-Policy Universities, think tanks,
and Academic ministries, and Crossref-

Partners member institutions

Conduct joint studies on ESG
data governance, methodology
validation, and institutional

replication.

Tier 3-
Corporate and sustainability alliances, |measurable ESG participation

Event Partners exhibition organizers and disclosure.

Listed companies, Deploy PADV-NTCC modules for

Each partnership operates under one unifying principle: proof precedes policy

— verified behavioral data must come before any ESG claim or disclosure.

EMIJ.LIFE therefore acts not as a vendor, but as a standard-defining

intermediary ensuring that ESG verification remains reproducible,

interoperable, and DOI-citable.

5.6 ESG DOI Reporting Workflow

The ESG DOI Reporting process transforms traditional ESG reporting into a

continuous verification lifecycle:

1.

Data Capture — Behavioral or enterprise actions recorded via PADV /
SDGS PASS.

Verification & Conversion — Data converted into NTCC metrics using
ISO and GHG Protocol methodologies.

Institutional Encoding — Governance logic encoded through InstiTech’s
institutional syntax.

Report Generation — STRC modules structure data into ESG disclosure
templates.

DOI Publication - Final reports registered under EMJ.LIFE’s Crossref

membership for citation and assurance use.

This five-step process creates a living verification system, where every dataset

is not just verified, but permanently anchored within the global DOI ledger for

academic, regulatory, and investment reference.



5.7 Global Institutional Engagement

EMJ.LIFE’s VISA-Layer model is now in dialogue with multiple international

verification and governance networks:

m Big Four Accounting Firms - aligning ESG DOI Reporting with COSO and
IFRS-based audit structures.

m Verification Agencies (ARES, DNV, BSI, LRQA, Bureau Veritas) -
adopting DOI-referenced verification in environmental and social
assurance protocols.

m  UNDP and QS Sustainability Frameworks - referencing PADV and NTCC
as behavioral indicators of measurable ESG participation.

m Crossref Network - standardizing ESG DOl metadata for institutional and

academic citation interoperability.

These engagements expand EMJ.LIFE’s framework within existing global
ecosystems, reinforcing compatibility with regulatory and assurance

institutions.

5.8 Institutional Replication Roadmap

The global rollout of the VISA-Layer system follows a four-phase roadmap,

structured according to governance maturity and cross-regional interoperability.

Target
Phase Timeframe||Strategic Objective
Regions
Build the dual pilot hubs
demonstrating interoperability
Phase 1: Taiwan between Singapore’s policy-led
Taiwan and e L . S
/ Singapore 2024-2025 || verification and Taiwan’s civil-driven
Singapore L
Pilot Phase participation ecosystem.
Establish ESG DOI Reporting and
Crossref-linked audit templates.
Phase 2: ASEAN and ||2025-2026 Expand behavioral data verification




Target

Greater China

China

Phase Timeframe||Strategic Objective
Regions
Malaysia / Northeast frameworks across ASEAN and
Thailand / Japan|Asia Northeast Asia. Collaborate with
/ South Korea verification agencies and ministries
for education-based and SME ESG
adoption.
Align VISA-Layer methodology with
Phase 3: North SEC, ISSB, and CSRD frameworks in
America (United||North North America. Conduct neutral
States and America technical dialogues with Greater
2026-2027
Canada)/ and Greater China for cross-border ESG DOI

interoperability. Maintain apolitical

European Union

Integration

EU Member
States

2027

onward

Region stance focusing solely on technical
and data compatibility.
Integrate PADV-NTCC verified
datasets into EU Taxonomy and
Phase 4:

CSRD structures. Collaborate with
EU verification consortia to
standardize ESG DOI Reporting as a

recognized assurance reference.

This roadmap illustrates EMJ.LIFE’s approach to institutional diplomacy —

expanding verification standards through interoperability rather than policy

lobbying.

From the Taiwan-Singapore dual hub to the EU’s regulatory structure, each

phase preserves the VISA-Layer’s founding logic: verification, not declaration,

defines credibility.

5.9 Commercial and Institutional Value

The institutional implementation of the VISA-Layer produces multidimensional



value across stakeholders:

Dimension ||Value Description

Provides companies with verified ESG datasets aligned with GRlI,
Corporate
IFRS, and COSO for disclosure and assurance.

Supplies regulators with transparent, behavior-based verification
Regulatory
pipelines for sustainability monitoring.

Enables open citation of verified ESG datasets for research and
Academic
policy design.

Positions EMJ.LIFE’s Global Participation Impact VCC (Next-Gen
Investment||Data Sub-Fund) as a flagship vehicle for data-driven sustainability

capital.

Through this integration, EMJ.LIFE unites academic legitimacy, corporate
utility, and financial scalability —a convergence rarely achieved in the global

ESG data economy.

5.10 Strategic Positioning and Institutional Philosophy

EMJ.LIFE’s competitive advantage lies not in market dominance butin

institutional credibility. It is a system competing for trust, not attention.

“Where others build platforms, EMJ.LIFE builds protocols.” —Internal Design
Principle, EMJ.LIFE

By establishing DOI-certified verification as an institutional layer, EMJ.LIFE
provides the missing “Visa-like infrastructure” for ESG governance —an open

standard that others may adopt, but cannot replicate in origin.

Anchored in Singapore’s governance precision and Taiwan’s participatory
dynamism, the VISA-Layer becomes a new lingua franca of trust for global

sustainability reporting.



5.11 The Global Replication Principle: Trust as the Universal

Currency

At the heart of the VISA-Layer lies a single institutional thesis: in the data

economy of the 21st century, trust is the only universal currency.
Financial systems reconcile value; the VISA-Layer reconciles verification.

Through the PADV-NTCC-InstiTech-STRC architecture, every verified behavior
becomes a measurable, auditable, and citable expression of institutional

integrity.

When scaled globally through ESG DOI Reporting, this transforms sustainability

from an ethical aspiration into a verifiable economic mechanism.
VISA-Layer = Verified Institutional System Architecture.

Itis not a platform, but an institution —a structural layer upon which the next

generation of the global trust economy will operate.

Chapter 6: Epilogue: Verification as the New

Institution

6.1 From Reglech to InstiTech

The last two decades have seen technology evolve from a compliance toolto an
institutional force. Where RegTech focused on automating rules, InstiTech

defines new rules.

The transition marks a deeper paradigm shift —from governing processes to

governing trust.
RegTech was about digitizing regulation.
InstiTech is about institutionalizing verification.

In the RegTech era, systems existed to ensure that organizations followed

existing laws.



In the InstiTech era, systems are designed to create the new laws of trust —

where verifiable behavior, not declared intent, defines compliance.

This is where EMJ.LIFE stands: not as a technology company building an app, but

as an institutional innovator designing the next framework of verification itself.

6.2 The Genesis of the VISA-Layer

The VISA-Layer emerged from a single question: “Can participation itself be

audited?”
From that question came the four pillars of institutional design:

m  PADV (Participation-Action-Data-Value) — defining the logic of
behavioral verification.

B NTCC (Non-Tradable Carbon Credit) — converting participation into
measurable carbon equivalence.

m InstiTech - embedding governance syntax and compliance grammar
within data systems.

m STRC (Strategy-to-Trust Risk Control) — creating assurance and audit

pathways from verified data.

Together, these became not only a methodology but a living institution—a
system capable of transforming intangible social participation into tangible ESG

verification.

Every DOI white paper published under EMJ.LIFE’s Crossref membership —from
PADV to NTCC to InstiTech to STRC —represents a layer of this institutional
architecture, each serving as an academic and operational proof of a new kind of
governance logic.

6.3 The Institutional Logic of Verification

Verification is not merely a technical process; it is a governance language.

When verification becomes standardized, it forms the grammar through which

institutions communicate trust.

In financial systems, clearinghouses translate risk into value. In ESG systems,



the VISA-Layer translates action into assurance.

Through ESG DOI Reporting, the system creates a permanent, citable record of
verified participation —the foundation for transparent auditing, investment

analysis, and policy development.

This transformation elevates verification from a procedural step to a sovereign
institutional layer — a neutral infrastructure that allows diverse stakeholders to

operate under a shared epistemology of proof.

6.4 Singapore: The Institutional Soil
The VISA-Layer could only have been born in Singapore.
Its development required three elements rarely found together elsewhere:

1. Regulatory Precision—the ability to balance innovation with
compliance.

2. Data Sovereignty —a governance framework built on transparency and
digital trust.

3. Institutional Neutrality —a state philosophy that values systems over

personalities.

Singapore provided the ideal soil for EMJ.LIFE’s institutional experiment —a place

where law, technology, and trust could converge without friction.

Itis no coincidence that Singapore is also where the world’s first Crossref-

verified ESG data framework was born outside traditional academia.

As of 2025, EMJ.LIFE remains the only hon-academic, non-international
publishing entity in Singapore to hold full Crossref membership, having
published four internationally indexed DOI white papers that define the PADV-
NTCC-InstiTech-STRC sequence.

This achievement transformed EMJ.LIFE into a civil-sector verification
institution —bridging academic legitimacy, regulatory alignment, and

commercial scalability within one governance ecosystem.



6.5 Verification as the Core of Institutional Entrepreneurship
Institutional entrepreneurship begins where product innovation ends.

While startups compete through differentiation, institutions compete through

definition.
Verification, when designed as infrastructure, becomes a non-rivalrous asset:

every institution that adopts it strengthens the credibility of the system as a

whole.

EMIJ.LIFE’s work demonstrates that verification can be both scientific and moral,
both measurable and philosophical —a reflection of human integrity codified in

data form.

The act of verifying is, at its essence, the act of acknowledging truth—a
governance function that transcends corporate boundaries and becomes a form

of social capital.

Thus, EMJ.LIFE’s institutional entrepreneurship is not merely about ESG; itis

about redefining how societies measure trust in the age of data.

6.6 The Future of Verification

The next decade will redefine verification not as an endpoint but as a living

system.

Machine learning and distributed ledgers will accelerate the movement toward
continuous verification, where data self-validates through embedded

institutional syntax.

EMJ.LIFE’s InstiTech grammar already anticipates this evolution —a data
structure that encodes ethics, compliance, and accountability at the point of
creation. The result is a new form of institutional intelligence: systems that no

longer require external auditing, because verification is built in.

This is not the future of auditing. Itis the future of institutional trust.



6.7 The Institutional Future
In the world that EMJ.LIFE envisions, verification will not be an afterthought.
It will be the first step of every decision, transaction, and declaration.

ESG, Al governance, and financial accountability will all converge into a single
verification infrastructure, anchored in open protocols and transparent

governance frameworks.

When that happens, institutions will no longer rely on authority to generate trust

—they will rely on verification.

And Singapore will stand, once again, as the city-state that proved trust is not

inherited —it is designed.

Chapter 7: Institutional Legacy and the Future of
PADV Governance

7.1 The Institutional Legacy of EMJ.LIFE

Institutions, unlike products, are designed to outlive their creators.
They do not seek users —they establish frameworks that others depend upon.

EMJ.LIFE’s institutional legacy lies not in technology itself, but in the grammar of
governance it has introduced: a vocabulary through which participation,

verification, and trust can coexist within a measurable and auditable ecosystem.

The PADV-NTCC-InstiTech-STRC architecture represents more than a sequence
of systems; it is the blueprint of a new verification civilization. One that
defines how human behavior, corporate accountability, and policy coordination

are encoded into a single institutional syntax.

Through the VISA-Layer, EMJ.LIFE has demonstrated that governance can be
programmable, trust can be quantifiable, and verification can be

institutionalized without losing its moral foundation.



7.2 PADV as a Living Governance Framework

The PADV framework — Participation, Action, Data, and Value —was never meant

to remain static.

It evolves with every dataset verified, every partnership formed, and every

behavior recorded under its logic.

Its four pillars function as a recursive system of trust production:

Element Function Institutional Effect

Entry point for citizen and Expands data inclusivity and
Participation

corporate engagement. ESG literacy.

Verification of measurable Converts qualitative behavior
Action

contribution. into quantifiable units.

Structured behavioral evidence

Enables cross-sector

Data under ISO/ GHG / ESG

l comparability and auditability.
protocols.

Establishes credibility and
Institutional recognition of
Value converts participation into trust
verified behavior.
capital.

This cyclical design transforms PADV into a self-sustaining governance
organism —a model where verification produces data, data produces value, and

value inspires new participation.

7.3 Institutional Integration into ESG Capital Flows

The next evolution of PADV governance lies in connecting verified data to

financial and regulatory ecosystems.

Through ESG DOI Reporting, behavioral data becomes an assurance-grade

asset, usable in both disclosure and investment analysis.



The integration proceeds through three verification-to-capital channels:

Channel Mechanism Impact
PADV datasets incorporated into ||[Enhances corporate
Disclosure
GRI, IFRS, and COSO-aligned ESG |transparency and
Integration
reports. assurance quality.
Establishes standardized
Verification DOl-linked records accessible to
evidence for assurance
Integration Big Four and accredited auditors.
processes.
Converts verified
ESG DOl datasets adopted as
Investment participation into
verifiable impact metrics for
Integration measurable capital trust
institutional investors and funds.
signals.

By connecting behavioral verification to financial governance, EMJ.LIFE bridges

the historical divide between social capital and financial capital, turning

participation into a new class of verified asset.

7.4 Institutionalization of Non-Tradable Carbon Credits

(NTCC)

The NTCC model, as developed within the PADV architecture, redefines carbon

verification as a behavioral trust mechanism, not a commodity.

Traditional carbon credits measure offset; NTCC measures effort.

Traditional carbon systems trade scarcity; NTCC institutionalizes participation.

By transforming non-tradable carbon credits into trust-based metrics, EMJ.LIFE

offers corporations and regulators a non-financial, verifiable ESG accounting

mechanism that reinforces ethical contribution without market speculation.

NTCC therefore stands as the moral ledger within the institutional economy—a

parallel accounting language for social impact and environmental integrity.




7.5 The Institutional Role of Crossref and DOI Reporting

DOl registration, historically reserved for academia, now serves as an

institutional verification infrastructure.

By securing Crossref membership, EMJ.LIFE established a new precedent: that
civil-sector institutions can publish governance research, verify behavioral data,
and maintain global citation integrity without relying on traditional academic

channels.

The ESG DOI Reporting framework turns every verified dataset into a citable unit
of institutional truth —a standard that can be adopted by assurance firms,

policymakers, and researchers alike.
Through this mechanism, EMJ.LIFE effectively bridges:

m Research and Regulation - by transforming governance knowledge into
auditable records.

m Assurance and Policy - by offering DOI-backed data for compliance and
ESG verification.

m Participation and Capital - by giving verified behavior institutional

permanence.

This establishes EMJ.LIFE not only as an innovator but as a custodian of

verifiable knowledge.

7.6 From Institution to Infrastructure

As the PADV system matures, EMJ.LIFE’s role transitions from institutional

designer to infrastructure operator.

The objective is no longer to prove the model—it is to maintain it as global

verification infrastructure.
This requires:

1. Governance Codification — embedding PADV syntax within digital and
policy systems.

2. Interoperability Standards — ensuring seamless data exchange across



regions and industries.
3. Sustainability Governance Indexing — developing PADV-aligned indices

that quantify verified ESG participation globally.

By transforming into an open but authoritative verification infrastructure,
EMJ.LIFE ensures the perpetuity of institutional governance beyond
organizational lifespan —allowing other nations, corporates, and institutions to

build upon the same verification grammar.

7.7 The Institutional Future of EMJ.LIFE

The next frontier for EMJ.LIFE is not scale but stability.
In the coming decade, the organization’s mission will center on:

m Preserving institutional integrity — maintaining the purity of PADV logic
against commercialization pressures.

m  Expanding global interoperability —facilitating recognition of ESG DOI
Reports across legal jurisdictions.

m Educating institutional entrepreneurs —training future leaders to build

systems of trust, not products of profit.

In this capacity, EMJ.LIFE becomes both a standard bearer and a teacher of
governance logic, demonstrating that institutions can evolve faster than
markets, and that data, when verified, can become the foundation of civilization
itself.

7.8 Closing Reflection: The Grammar of Civilization

Every civilization has its grammar.

In the industrial age, it was production.

In the information age, it was connection.

In the institutional age, it will be verification.

PADV defines this grammar—a language where participation creates data, data

creates trust, and trust sustains civilization.

SN



“Institutions endure not because they are powerful, but because they are

trusted.” — Anderson Yu, EMJ.LIFE

Appendix A: Institutional Implementation Pathways

A.1 EMJ.NEXUS - Institutional Consulting Layer

EMJ.NEXUS represents the consulting-to-verification bridge within the VISA-

Layer architecture.

It operationalizes institutional transformation for corporate clients through three

progressive phases:

Phase Objective Institutional Output
Evaluate client ESG participation Establishes ESG
Phase 1:
maturity via PADV-based audit baseline and governance
Diagnosis
templates. index.
Embeds behavioral
Phase 2: Implement NTCC and InstiTech
verification in daily
Design mechanisms within client workflows.
operations.
Generate standardized ESG DOI Provides verifiable proof
Phase 3:
Reports for assurance and investor for audits and
Disclosure
communication. disclosures.

Through EMJ.NEXUS, corporations move from ESG narrative to ESG evidence,

transforming sustainability claims into verifiable datasets recognized by audit

frameworks.

A.2 SDGS PASS - Participation Data Ecosystem

The SDGS PASS serves as the behavioral data collection mechanism under the

PADV framework.

It quantifies individual and organizational participation through two verification

layers:



1. Public Welfare Participation (Behavioral Layer) — Captures citizen and
student-level sustainable actions (learning, volunteering, eco-activities).
2. Corporate Redemption Pool (Institutional Layer) — Converts verified

participation into corporate NTCC equivalence for Scope 3 disclosure.

Each verified action under SDGS PASS generates a Proof Record, which flows
upward into the EMJ.LIFE data registry, and subsequently becomes part of the
DOl-certified ESG dataset used in official reporting.

This ecosystem ensures that sustainability participation is no longer anecdotal,
but measurable, traceable, and auditable —turning “soft actions” into “hard

data.”

A.3 ESG DOI REPORTING - Verification Output Layer

The ESG DOI Reporting system is the topmost layer of institutional output under

the VISA-Layer structure.

It provides corporations and verification agencies with DOl-anchored

assurance reports, containing the following modular disclosures:

Module Content Description
M1: Participation Aggregated PADV data (number of participants,
Metrics activities, engagement hours).

M2: Action Verification [NTCC-converted carbon equivalence (kgCO.,e).

M3: Data Integrity InstiTech-coded validation protocol (timestamp, UID,

Statement Proof Record).

M4: Value Conversion ||STRC-mapped disclosure structure (KPIl alignment,

Layer governance indices).

AU ESG DOI Reports are timestamped, serialized, and citable via DOI, allowing
auditors (e.g., Deloitte, PwC, EY, KPMG) and verification agencies (e.g., ARES,

DNV, BSI) to directly reference them in their assurance processes.

Through this mechanism, EMJ.LIFE completes the full institutional feedback loop



—from participation - verification - citation > assurance - policy integration.

A.4 Summary

Together, EMJ.NEXUS, SDGS PASS, and ESG DOI REPORTING form the
Institutional Application Triangle of the VISA-Layer.

They bridge the gap between citizen action, corporate disclosure, and
regulatory verification, ensuring that every act of participation, once verified,

becomes a durable component of institutional trust.

“The future of verification is not built by policy —itis built by participation.” —

Anderson Yu

Appendix B: Verification Architecture & Data Flow

B.1 Overview of the Verification Architecture

The VISA-Layer verification system functions as a multi-tier institutional
infrastructure, integrating technical protocols and governance semantics within

a unified PADV framework.

Its purpose is to ensure that every act of participation —whether individual or
corporate —can be recorded, verified, and transformed into an auditable unit of

institutional value.

The architecture is composed of four verification layers, each performing a

distinct governance function:

Layer Definition Institutional Function

Records individual

L1 | Behavioral Captures behavioral data
participation via SDGS

Layer through verified Proof Records.
PASS modules.
Encodes collected Ensures timestamped, tamper-

L2 | Data

participation into the PADV ||proof, ISO-compliant
Integrity Layer
registry. recordkeeping.




Layer Definition Institutional Function

L3 | Verification |Translates PADV records Enables quantitative integration
& Conversion into NTCC-equivalent with corporate ESG disclosure

Layer carbon and ESG metrics. |jand Scope 3 analysis.

Packages verified datasets ||[Provides citable, audit-ready
L4 | Assurance &
into DOI-certified ESG outputs for Big 4 assurance and
Reporting Layer
Reports. institutional verification.

Together, these four layers constitute the PADV Verification Stack, the

backbone of EMJ.LIFE’s institutional data governance infrastructure.

B.2 Data Flow and Verification Logic

The data flow of the VISA-Layer verification system follows a closed-loop
governance circuit, ensuring traceability and accountability across both

individual and organizational actions.
Step 1 - Participation Capture

B Users engage in SDGS PASS activities (quizzes, lectures, sustainability
missions).
B Eachinteraction generates a UID-based Proof Record tied to

individual or corporate identity (SingPass / CorpPass for Singapore).
Step 2 - PADV Registry Encoding

B Proof Records are stored within the PADV Registry, containing
metadata fields:
® UID/E-UID
® Timestamp
® Task Code
® \erification Type (Participation, Education, Event, Corporate)
® [|ocation & Partner Channel
B Theregistry automatically validates records against whitelisted task
codes (A01-A17, B-series), ensuring only pre-approved sustainability

actions are included.



Step 3 - Data Verification and Conversion

Verified Proof Records are aggregated weekly.
NTCC algorithm calculates equivalent CO,e reduction using pre-
approved baseline factors (kgCO,e / action).

B Dataintegrity is ensured via InstiTech syntax validation —a checksum
protocol confirming consistency between record, verifier, and

institutional schema.
Step 4 - ESG DOI Reporting

B Aggregated and validated datasets are converted into ESG DOI
Reports, including:
® Participation Summary (total participants, verified actions)
® NTCC Equivalence (kgCO,e generated)
® |Institutional Contribution Index (aligned with GRI/ IFRS /
COSO0)
B Eachreport receives a DOI registration, ensuring permanent citation
traceability.
B These DOl reports are delivered to:
® Participating Corporations (for ESG disclosure)
® Auditors & Verifiers (for assurance review)

® EMJ.LIFE Data Repository (for aggregation & analytics).
Step 5 - Feedback to Value Layer

Corporate participants receive verified ESG reports.
Individual participants gain SDGS PASS credits reflecting verified
contribution.

B Institutional partners (e.g., ARES, DNV, Deloitte) feed assurance results
back into the registry for longitudinal data calibration.

B The system thus closes the loop: Participation > Verification >

Reporting > Recognition » Reinforced Participation.

B.3 Verification Data Structure

Each verified dataset follows a unified PADV Data Schema, which ensures



interoperability between ESG reporting systems and third-party audit platforms.

Verification
Field Name |Description Type

Source
record_id Unique identifier (E-UID) String PADV Registry
timestamp  |[Time of verification ISO 8601 PADV Registry

SingPass /
participant_id|[Individual / corporate ID String

CorpPass

activity_code

Task or activity reference

Alphanumeric

SDGS PASS

Behavioral domain (Education /

category Enum PADV Registry
Action / Event / Corporate)

InstiTech
verifier_id Institution / auditor ID String

Syntax
carbon_equiv||Verified CO,e (kg) Float NTCC Module

ESG DOI
doi_reference||DOI for verified dataset DOl Handle

Reporting

InstiTech
proof_hash [[SHA-encoded verification hash ||String

Module

This standardized schema supports both human-readable audit trails and

machine-readable verification APIs, allowing Big 4 auditors, universities, and

ESG data platforms to retrieve validated data directly.

B.4 Governance Protocols and Institutional Alignment

The VISA-Layer verification logic has been aligned with multiple global

frameworks to ensure institutional interoperability:



Framework

Alignment Mechanism

Functional Outcome

GRI/IFRS / COSO

Structural mapping of
PADV metrics to ESG

disclosure templates.

Enables ESG DOI Reports
as auditable evidence in

annual disclosures.

ISO 14064 / GHG

Protocol

NTCC calculation modules
calibrated against Scope 3

emission categories.

Ensures compatibility with
verified carbon

accounting.

Big Four Assurance

Frameworks

Direct verification API
access via DOl and Proof

Record Hash.

Provides independent
audit pathways and

traceability.

DNV, BSI)

National Verification

Systems (e.g., ARES,

Co-validation using PADV
syntax and InstiTech

grammar.

Ensures third-party
endorsement of behavioral

data validity.

Through these alighments, EMJ.LIFE establishes a trust chain that connects

citizen-level participation to global ESG governance standards.

B.5 Institutional Architecture Diagram (Narrative Summary)

In diagrammatic form (textual description):

PrODf REcDrd }
Verified CO,e
NTCC Conversion
-

Big 4 Audit
Policy Reference

Feedback to PADV
Registry

Corporate ESG
Disclosure

ESG Reporting and
Governance
Framework

. InstiTech Syntax
PADV Registry \n’alidati(mssr

ESG DOI REPORTING

DOl Reglstrallnn

m



This architecture ensures data provenance and verification transparency from
the individual participant to the institutional disclosure level —creating the
world’s first multi-layer verification circuit that transforms voluntary

participation into institutional-grade ESG proof.

B.6 Key Principle Summary

Traceability : Every record carries an immutable UID and DOI.
Interoperability : PADV schema supports ISO, GRI, COSO frameworks.
Verifiability : All data undergo InstiTech syntax and NTCC carbon
equivalence checks.

B Auditability : Reports are citable and accessible by external assurance
bodies.

B Scalability : The closed-loop model supports multi-sector and multi-

national expansion.

“When verification becomes architecture, trust becomes measurable.” —

Anderson Yu
Appendix C: Governance Integration & Audit
Mapping

C.1 Overview

The VISA-Layer verification system was architected to fit within existing global

assurance logic, not to replace it.

Its design philosophy is one of institutional complementarity —ensuring that
verified behavioral data (via PADV and NTCC) can be seamlessly integrated into
financial, sustainability, and regulatory reporting without disrupting established

governance frameworks.

To achieve this, EMJ.LIFE designed the ESG DOI Reporting System to operate as

a meta-evidence layer, compatible with:

B IFRS S1 & S2 (Sustainability Disclosure Standards)



COSO Internal Control Framework (Governance & Risk)
ISO 14064 / GHG Protocol (Emission Accounting)
Big 4 Assurance Procedures (Deloitte, PwC, EY, KPMG)

GRI 300-400 Series (Environmental and Social Indicators)

This alighment enables each ESG DOI Report to serve as a verified evidence

package that auditors and regulators can cite directly, much like a scientific

citation in academic literature.

C.2 Mapping Matrix Between PADV and Global Frameworks

PADV ISO / ||Institutional
IFRS /ISSB ||GRI CO0SO
Element GHG ||Outcome
S1-3: Validates
ISO
Governance ||GRI 102: stakeholder
Participation Control 1406
& Stakeholder participation
(P) Environment 4-1
Stakeholder |[Inclusion 651 and social
Engagement accountability
Quantifies
ISO
S2: Climate- behavioral
GRI 305: Control 1406
Action (A) Related impact and
Emissions Activities 4-1
Targets emission
§5.4
equivalence
ISO |[Ensures
S1-4: GRI1103:
Information & 1406 (transparent,
Data (D) Information ||Management
Communication [|[4-3 |lauditable data
Quality Approach
§7.3 |/flow
S1-5 GRI 201 150 e
Value (V) Discl e . Monitoring 1406 verified
alue isclosure conomic ;
Activities 4-3 outcomes into
Outcomes ||Value 58. financial and

governance




PADV ISO / |Institutional
IFRS/I1SSB |GRI COSO
Element GHG |[Outcome
statements

Through this mapping, PADV becomes not merely a behavioral data framework,

but a universal verification interface for institutional governance and

assurance.

C.3 ESG DOI Reporting Integration Points

Each ESG DOI Report produced under the VISA-Layer system contains fields

that directly correspond to standard audit checkpoints:

ESG DOI Report
Module

Audit Reference

Purpose / Verification Use

Verification (NTCC

Equivalence)

ISO 14064, IFRS S2

GRI 102, COSO

M1 - Participation Verifies stakeholder engagement
“Control

Metrics and inclusiveness.
Environment”

M2 - Action Provides measurable evidence

for carbon equivalence and

behavioral sustainability impact.

M3 - Data Integrity
Statement (InstiTech

Syntax)

COSO “Information &

Communication”

Certifies the traceability,
timestamp, and cryptographic

integrity of data.

M4 - Value
Conversion (STRC
Layer)

IFRS S1, GRI 201

Integrates verified sustainability
results into corporate reporting

and disclosure.

M5 - Assurance
Record (DOI

Citation)

Big 4 Audit

References

Creates permanent, citable
verification entries for assurance

documentation.

These modules form the verification-to-disclosure bridge that connects PADV



datasets to globally recognized assurance mechanisms.

C.4 Audit Workflow Alignment

The audit logic under Big 4 assurance frameworks typically follows the

“Evidence > Assessment 2 Opinion” sequence.

VISA-Layer maps directly into this sequence by providing machine-verifiable

evidence at the start of the audit cycle.
Traditional Audit Logic

1. Evidence gathered manually from organizational reports.
2. Verification via sampling, interviews, and document review.

3. Formation of assurance opinion.
VISA-Layer Audit Logic

1. Evidence: ESG DOI Reports provide cryptographically validated Proof
Records (via InstiTech syntax).

2. Assessment: NTCC-calibrated metrics quantified automatically under
ISO / GHG protocol.

3. Opinion: Auditors cite DOI reference as source of verified, immutable

data.

By embedding verifiable data at the evidence layer, VISA-Layer shifts assurance

from manual validation to automated institutional verification.

C.5 COSO-Based Governance Integration

The COSO framework (Internal Control — Integrated Framework) is the global

standard for internal governance assurance.

VISA-Layer introduces a new dimension —behavioral assurance —extending

COSO’s five pillars to a six-dimensional model:



COSO Component

VISA-Layer

Extension

Description of Integration

Control Environment

Participation

Embedding behavioral inclusion as

part of ethical tone and control

Control Activities

Action Validation

Governance
culture.
Verification Using PADV datasets to detect and
Risk Assessment
Traceability quantify ESG-related behavioral risks.
Translating sustainability controls
NTCC-Based

into measurable and verified

processes.

Information &

InstiTech Syntax

Ensuring verifiable data transfer and

integrity within governance

Communication Encoding
communication.
ESG DOI
Automated feedback from DOI
Monitoring Activities |[Continuous
Reports into risk monitoring loops.
Feedback
(New) Trust STRC Verification |Institutionalizing the verification of
Assurance Layer trust itself as a governance function.

Through this extension, VISA-Layer operationalizes the COSO model for the ESG

data age.

C.6 Institutional Governance Cycle

The integration of PADV-NTCC-InstiTech-STRC with existing frameworks creates

a Unified Governance Cycle:



Data Structuring & ESG DOI Report
NTCC Conversion Publication Market Integration

® G

PADV Verification

Disclosure & Capital
Participation Input

InstiTech Syntax Third-Party Feedback to
Validation Assurance Corporate

Governance & Policy

This continuous loop enables governance synchronization between corporate

action, verification infrastructure, and assurance systems —a self-reinforcing

model of trust production.

C.7 Institutional Impact Summary

Governance

Institutional Impact
Dimension

Establishes a neutral verification foundation for ESG
Policy

regulation.

Provides verified data for disclosure and investor
Corporate

relations.

Reduces manual evidence-gathering and increases
Audit

assurance reliability.

Introduces DOI-based citation standards for
Academia

sustainability research.

Converts verified ESG participation into measurable trust
Capital Market

metrics.

Through this convergence, VISA-Layer does not replace governance frameworks

—itinterlinks them through verification.



C.8 Conclusion

The Governance Integration & Audit Mapping module establishes VISA-Layer as a

systemic complement to the world’s leading assurance ecosystems.

It transforms ESG from narrative reporting into verifiable disclosure, anchoring

every claim, number, and dataset within a citable institutional record.

In essence, the VISA-Layer provides what governance has long lacked —a

universal syntax of verification.

“When governance speaks the same verification language, trust becomes

universal.”—Anderson Yu

Appendix D: Institutional Partnership & Global

Verification Network

D.1 Overview — A New Verification Data Layer

Traditional ESG auditing relies on self-reported data and sample-based

validation, a structure that limits transparency and scalability.

EMJ.LIFE’s ESG DOI REPORTING introduces a new institutional layer beneath
the audit process —the Verification Data Layer —where every sustainability

action, once verified, becomes a machine-readable, DOI-citable data point.

This new layer does not compete with assurance frameworks; it supplies them
with verified, traceable, and time-stamped evidence that simplifies audit

workflows and enhances disclosure reliability.

In essence, ESG DOI Reporting is the missing foundation beneath modern
assurance —turning sustainability data from self-declaration into institutional

verification infrastructure.



D.2 The Role of the Verification Data Layer

Traditional Audit

Layer

ESG DOI Verification Data

Layer

Systemic Difference

Manual document

review

Automated Proof Record

validation

Replaces subjective
sampling with objective

verification

Static report

evidence

Dynamic, continuously

updated DOI datasets

Enables longitudinal

traceability

Company-declared

metrics

Third-party verified

participation data

Shifts narrative to

evidence-based disclosure

Limited cross-system

comparability

PADV standardized schema
(ISO/COSO/GRI

compatible)

Allows multi-sector

alignment

Annual or biannual

audit cycle

Real-time assurance

readiness

Reduces temporal

verification gaps

This structure effectively creates a supply chain of verified data that flows

upward from individual and corporate participation to audit-level assurance.

Auditors no longer validate the “existence” of sustainability actions —they

validate data already verified and published through the VISA-Layer system.

D.3 Institutional Collaboration Framework

The global verification ecosystem is built through structured partnerships that

bridge data origin, validation, and assurance.

Each tier of partnership aligns with a specific institutional function:



Tier Partner Type

Function in Verification Chain

Tier 1:

DNV, BSI, ARES, LRQA,

Co-validate ESG DOI datasets,

Verification ensuring conformity with ISO
Bureau Veritas

Bodies 14064 and Scope 3 verification.

Tier 2: Adopt ESG DOI Reports as pre-

Assurance Deloitte, PWC, EY, KPMG |verified evidence sets within

Networks audit and disclosure processes.

Institutions

Tier 3: Academic ||[UNDP Global Centre, QS
& Policy Sustainability, National

ESG Education Programs

Endorse PADV framework as
behavioral data infrastructure for
sustainable development

measurement.

Tier 4: Corporate

& Civil Partners
members

EMJ.NEXUS clients, SDGS
PASS ecosystem

Generate verified participation
records that feed the verification

data layer.

Through these tiers, the VISA-Layer evolves into a global verification network,

where data integrity and institutional credibility reinforce each other.

D.4 Data Governance Integration

At the heart of ESG DOI Reporting lies the Institutional Verification Data Chain

(IVDC)— a structured data governance model that aligns verification

transparency with audit efficiency.



Disclosure & Capital Market (& ¢ Individual & Corporate
Use L0 2 A Participation

Investor Relations j t Data Collection
Market Transparency

Stakeholder Engagement

—=
L Verification Data Layer = E 1/
) @é PADV Registry
Audit by Big4 N t

Data Integrity

Verification by DNV ESG Reporting

Syntax Validation

Certification by BSI Process
ESG DOI Reporting (©)) }_J g 1 NTCC Carbon & ESG
* Conversion
Report Generation 5 A
Carbon Footprint Analysis
Submission to Authorities

ESG Metric Calculation

Core Governance Features:

1. Transparency—All verified datasets are published via DOI, ensuring
open visibility for auditors.

2. Interoperability—Data schema follows ISO 14064 / COSO / GRlI
standards.

3. Audit-Ready Integration —Assurance partners can directly access DOI
datasets through controlled APls.

4. Accountability —Each Proof Record contains a verifiable verifier

identity, timestamp, and checksum trace.

This structure makes EMJ.LIFE’s ESG DOI Reporting the verification backbone
for the audit layer, creating a direct, verifiable bridge between participation data

and assurance evidence.

D.5 Institutional Differentiation: Supply Layer vs. Audit Layer

Unlike traditional ESG data platforms that attempt to compete with auditors,
EMJ.LIFE defines its position below the audit layer — as the Verification Data

Supply Layer.



Function

Audit Layer (Big 4,

Verification Firms)

ESG DOI Reporting Layer
(EMJ.LIFE)

Objective

Issue assurance opinions

Supply verified datasets

Verification Role

Evaluate organizational

compliance

Verify behavioral data

authenticity

Output Format

Audit report, assurance

statement

DOIl-certified dataset &

verification proof

Regulatory Role

Reporting assurance under

IFRS / GRI

Data integrity support under ISO
/ COSO alignment

Collaboration

Mode

Dependent on evidence

quality

Provides verified input for

evidence creation

This structural distinction ensures cooperation, not substitution —where

EMJ.LIFE enhances the precision, credibility, and auditability of existing

assurance practices.

D.6 The Value of ESG DOI Reporting to Global Assurance

The creation of a Verification Data Layer provides measurable institutional

benefits:
Dimension Value Contribution
Assurance

Reduces manual data collection by 60-80%.
Efficiency
Disclosure

Establishes permanent, DOI-citable evidence trail.
Transparency

Cross-System

Reliability

IFRS standards.

Harmonizes verification logic across ISO, COSO, and

Institutional Trust

Creates a shared verification foundation for corporates,




Dimension

Value Contribution

auditors, and regulators.

Global Scalability

Enables unified verification across jurisdictions without

re-engineering audit logic.

Thus, ESG DOI Reporting acts as the trust infrastructure of the assurance

economy — a system that enhances, rather than replaces, traditional auditing.

D.7 The Global Verification Network

By 2025-2027, EMJ.LIFE will expand its verification data infrastructure through a

phased global partnership roadmap:

Phase

Target Region

Phase 1: Singapore /
Taiwan (Established)

Dual pilot verification frameworks and Big 4

integration.

(2026)

Phase 2: ASEAN Expansion ||[Regional collaboration with DNV, BSI, and ARES

for behavioral data verification.

Greater China (2027)

Phase 3: North America/ ||Cross-jurisdictional verification exchanges

aligned with SEC, ISSB, and CSRD systems.

(2028+)

Phase 4: EU Integration

Establish DOI Reporting as institutional
verification infrastructure across CSRD-compliant

markets.

Each phase deepens the same principle —that transparent, verifiable data

should precede every assurance process.

D.8 Conclusion—

A New Verification Supply Chain

The ESG DOI Reporting system represents a paradigm shift: it creates a supply

chain of verified trust.

Instead of auditors sourcing fragmented, unverifiable data, they can now draw



from a structured, DOI-verified dataset where each record already carries

institutional credibility.

This evolution marks the transition from post-event auditing to pre-verified

governance.

“Assurance begins not at the report—it begins at the record.” —Anderson Yu

Appendix E: Implementation Scenarios & Case

Applications

E.1 Overview

The VISA-Layer system, anchored by the ESG DOI REPORTING architecture, is

not a theoretical construct—itis a field-proven institutional protocol.

Across multiple sectors and regions, EMJ.LIFE has deployed the PADV-NTCC-
InstiTech—-STRC framework to collect, verify, and report ESG behavioral data with

full audit compatibility.
Each implementation serves as a microcosm of institutional trust production,
transforming real-world participation into verifiable disclosure evidence.

E.2 Scenario 1: Corporate ESG Integration (EMJ.NEXUS

Model)

Context:

Corporations adopting EMJ.NEXUS consulting modules are guided to transition

from CSR storytelling to data-verifiable ESG participation.
Mechanism:

B Eachinternal or external sustainability activity (e.g., volunteer events,
green procurement, employee education) is recorded through SDGS
PASS task codes.

B The activities are verified through PADV Registry and converted via NTCC

o



into measurable CO,e equivalence.
B ESG DOI REPORTS are generated quarterly and delivered to both internal

compliance officers and external auditors.
Outcome:

B Corporate ESG disclosures are accompanied by verifiable DOI datasets.
B Internal audit time reduced by 65% due to pre-verified data.

B ESG DOI citation included in corporate sustainability report footnotes.
Example Application:

A listed company in Taiwan and a Singapore-based SME both utilized the
EMJ.NEXUS model. Their PADV verification datasets were accepted by Deloitte’s
ESG assurance team as pre-audit documentation — marking the first cross-
border recognition of behavioral data verification under the VISA-Layer

framework.
E.3 Scenario 2: Exhibition & Event Integration (SDGS PASS +

NTCC)

Context:

Public exhibitions and large-scale sustainability events provide ideal

environments for testing real-time verification systems.
Mechanism:

B Participating exhibitors and attendees scan QR codes to complete
sustainability missions (recycling, education, donations).
Each scan generates a PADV Proof Record tied to event metadata.
The total behavioral dataset is automatically converted into NTCC (Non-

Tradable Carbon Credit) equivalence.
Outcome:

B Eachevent produces a verified ESG impact report (ESG DOI REPORT).
B NTCC totals become measurable Scope 3 contributions for participating

brands.



B Datatransparency attracts ESG-conscious sponsors and investors.
Field Evidence:

In 2025, the SDGS PASS system was deployed across four major pet and
sustainability exhibitions in Taiwan —Kaohsiung, Taichung, Taipei, and the World

Cat Expo —resulting in:
e 5,250,000 SDGS PASS points
e 12.5tons of NTCC-equivalent verified CO,e reduction
e 18 participating corporate brands
o 8,754.25 kgCO,e verified in a single event

All figures verified under the NTCC methodology and reported through ESG DOI

REPORTING to event organizers and government partners.

E.4 Scenario 3: Campus Sustainability (EDU SDGS PASS

Program)
Context:

Universities and high schools form critical nodes in the ecosystem of behavioral

sustainability.
Mechanism:

B Students engage in certified sustainability tasks (learning, volunteering,
innovation challenges).
Each activity generates a Proof Record linked to the PADV registry.
Schools receive EDU ESG DOI REPORTS summarizing verified

participation data and CO,e equivalence.
Outcome:

B Enables academic institutions to include verified ESG participation data
in annual USR (University Social Responsibility) reports.
B Supports alignment with QS Sustainability Ranking and UNDP

Sustainable Education Framework.



B Demonstrates quantifiable education-driven ESG impact.
Example Application:

In Taiwan’s EDU SDGS PASS pilot (2025 Q2-Q3), participating schools

accumulated over 1.2 million verified participation records.

This dataset was reviewed under EMJ.LIFE’s ESG DOI REPORTING protocol and

included in policy discussions on sustainable education metrics.

E.5 Scenario 4: Fund-Level Integration (EMJ.LIFE VCC - Next-

Gen Data Sub-Fund)

Context:

At the capital layer, verified ESG datasets become essential proof for sustainable

investment strategies.
Mechanism:

B The EMJ.LIFE Global Participation Impact VCC Fund integrates ESG DOI
REPORTING as part of its data assurance process.

B Each verified behavioral dataset feeds into portfolio-level ESG
performance indicators.

B Fund-level disclosure includes DOI-linked data provenance records.
Outcome:

B The fund demonstrates verifiable ESG data governance as part of MAS
regulatory alignment.
Investors and limited partners gain visibility into verified impact metrics.
Establishes EMJ.LIFE as a benchmark for verification-based

sustainability funds.
Example Application:

The Next-Gen Data Sub-Fund applies ESG DOI REPORTING to validate non-

financial impact metrics.

This mechanism transforms behavioral data into investment-grade verified



indicators, enabling transparency for institutional investors and compliance with

IFRS S2.

E.6 Scenario 5: Cross-Verification by Third-Party Agencies
Context:

Independent verification institutions play a key role in establishing global

credibility.
Mechanism:

B EMIJ.LIFE partners with third-party verification firms (e.g., ARES, DNV,
BSI, LRQA) to cross-check ESG DOI datasets.
B Eachverified datasetis co-signed digitally and entered into the Crossref

record as “Externally Validated.”
Outcome:

B Establishes ESG DOI Reporting as a recognized data verification source
across multiple assurance ecosystems.

B Provides auditors and regulators with multi-sourced confirmation of
data integrity.

B Strengthens interoperability between voluntary reporting and regulatory

compliance.

E.7 Summary: Institutional Proof in Action

Verification Institutional
Scenario Output

Mechanism Impact
Corporate ESG PADV + NTCC + DOI |[ESG DOI Verified disclosure
(EMJ.NEXUS) Reporting Report efficiency

ESG Impact Public engagement
Exhibition / Event |[SDGS PASS + NTCC

DOI Report verification

Campus Program EDU SDGS PASS EDU ESG DOI Sustainable




Verification Institutional
Scenario Output
Mechanism Impact

Report education metrics

PADV Registry + ESG |VCC ESG Data ||Verified investment

Fund-Level

DOI Reporting Report disclosure

ESG DOI Cross- Cross-verified [|Multi-source data
Third-Party Audit

Validation DOI Record credibility

These cases demonstrate the scalability and institutional maturity of
EMJ.LIFE’s system —a universal mechanism where behavioral participation

evolves into auditable ESG evidence.

“Every verified action becomes a building block of institutional trust. Every DOI

record brings governance closer to truth.” —Anderson Yu

Appendix F: Crossref Integration & DOI Data

Schema

DOl Integration and Institutional Data Architecture

F.1 Overview: From Publication to Verification Infrastructure

Integrating Crossref DOI infrastructure within the VISA-Layer framework
transforms ESG verification from document-based disclosure into citable

institutional data.
Traditional ESG reports end when they are published.

Under ESG DOI REPORTING, each verified dataset, corporate disclosure, or
behavioral record becomes a DOI-assigned data entity, enabling auditors,
regulators, and researchers to cite sustainability evidence with the same rigor as

academic research.
This marks a structural shift:

From reporting as narrative > to verification as infrastructure.



F.2 Institutional Rationale for Crossref Integration

EMJ LIFE Holdings Pte. Ltd. (Singapore) is the first known non-academic, non-
publishing institution accepted by Crossref to register institutional verification

documents.

The following four publications constitute the academic foundation of the VISA-

Layer methodology:

1. PADV -ESG Behavioral Data Verification Methodology (v2.0)
DOI: 10.64969/padv.2025.v2
2. NTCC -ESG Integrated Methodology White Paper (v2.0)
DOI: 10.64969/padv.ntcc.2025.v2
3. InstiTech - Rule-Making as the Next Frontier Beyond RegTech (v1.0)
DOI: 10.64969/padv.institech.2025.v1
4. STRC - Strategy-to-Trust Risk Control White Paper (v1.0)
DOI: 10.64969/padv.strc.2025.v1

Together they establish the verified research and disclosure logic that underpins
ESG DOI REPORTING —where each record, once assigned a DOI, becomes a

permanent verification artifact within the global metadata ecosystem.

F.3 DOI Data Flow in ESG Verification

Within the VISA-Layer architecture, DOl assignment operates at both document

and data-record levels:

ESG Reporting Process
Behavioral . ESG DOI Reporting Crossref API
Participation PADV Registry Module Integration

2 8 B U

N A

UID / Proof Record InstiTech Syntax DOl Metadata DOl Assignment +
Validation Generation Global Discovery



https://doi.org/10.64969/padv.ntcc.2025.v2

Each verified dataset proceeds through the PADV Registry - InstiTech Grammar
Validation > Crossref DOI generation, creating an auditable, immutable verification

trail discoverable by academic and assurance systems worldwide.

F.4 ESG DOI Metadata Structure

Every ESG DOI Report follows Crossref XML Schema v5.3.1, extended by EMJ
LIFE’s proprietary PADV fields.

Field Name Purpose Example Value
DOl identifier +
<doi_data> 10.64969/padv.ntcc.2025.v2
reference URL
SDGS PASS Corporate ESG DOI
<title> Report title
Report (Q32025)
<author> Verification entity |[EMJ LIFE Holdings Pte. Ltd.

<publication_date>

Verification date

2025-10-14

<publisher>

Publishing

institution

EMJ LIFE Institutional Publications

<component_list>

Associated PADV

modules

PADV / NTCC / STRC/ InstiTech

<crossmark>

Version control

metadata

current_version: 1.0

<custom_metadata>

PADV extensions

record_uid, ntcc_equiv, verifier_id,

proof_hash

This dual-layer format ensures that each report is both human-readable (for

publication) and machine-readable (for verification).

F.5 PADV Extension Fields for Verification Context

EMJ LIFE extends the Crossref schema with neutral verification fields that



convert DOI from citation ID to data anchor:

PADV Field Function Mapped to Crossref
Unique Proof Record identifier (E-

record_uid <custom_metadata>
uUiD)

proof_hash Cryptographic hash of Proof Record |<item_number>
Non-tradable carbon equivalent (kg

ntcc_equiv <description>
CO.e)

verifier_id Verifying organization ID <contributors>

data_registry

PADV system node of origin

<institution>

validation_type

Verification category (Education /

Action / Corporate)

<subject>

verification_status

Verification stage (verified / pending

/ under review)

<status>

validation_signature

Digital signature from external

verifier

<custom_metadata>

These fields render ESG DOI Reports as assurance-grade data assets,

embedding a chain of verification within each record.

F.6 Verification-to-DOI Workflow

1. Data Creation: Behavioral or corporate records logged via PADV

Registry.

2. Syntax Validation: InstiTech Grammar confirms data integrity and

authenticity.

3. Metadata Generation: ESG DOI REPORTING module produces
Crossref-ready XML.

4. Crossref Registration: Metadata submitted through API for DOI minting.

5. Global Discovery: Registered DOIs become searchable on Crossref and



Google Scholar.

6. Audit and Policy Use: DOI-linked records serve as verifiable evidence in

ESG assurance and public reporting.

F.7 Crossref as a Verification Trust Layer

EMJ LIFE utilizes Crossref not for citation alone, but as a verification trust

network supporting ESG data governance.

Function Traditional Use VISA-Layer Use

DOl Assignment ||Publication identification||Verification traceability

Metadata Citation discovery Data integrity record
Crossmark Version tracking Verification timestamp
Reference Linking||Literature citation ESG data provenance
Indexing Academic visibility Institutional transparency

Through this repurposing, Crossref acts as the institutional backbone of ESG

data trust, bridging academia, audit practice, and capital markets.

F.8 Example —Simplified ESG DOI XML Record
<doi_batch>
<head>
<doi_batch_id>esg_doi_2025_001</doi_batch_id>
<timestamp>20251014</timestamp>
</head>
<body>
<report>
<title>EMJ.LIFE ESG DOI Report Q3 2025 — Corporate Summary</title>

<contributors>



<organization>EMJ LIFE Holdings Pte. Ltd.</organization>

</contributors>

<publication_date>2025-10-14</publication_date>

<publisher>EMIJ.LIFE Institutional Publications</publisher>

<custom_metadata>
<record_uid>E-UID-5849321</record_uid>
<ntcc_equiv>8754.25</ntcc_equiv>
<verifier_id>ARES-SG</verifier_id>
<proof_hash>sha256:38afbc...7ed9</proof_hash>
<verification_status>verified</verification_status>
<validation_signature>dnv-2025qg3-cert-hash</validation_signature>

</custom_metadata>

<doi_data>
<doi>10.64969/padv.esgdoireport.2025.q3</doi>
<resource>https://www.emij.life/publication/esgd0i2025q3</resource>

</doi_data>

</report>
</body>
</doi_batch>

This example illustrates how ESG DOI Reports are formally encoded, ensuring
discoverability, verifiability, and long-term archival stability within Crossref’s

global registry.

F.9 Institutional Significance

Integrating Crossref into EMJ LIFE’s verification architecture achieves three

systemic outcomes:
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1. Academic Recognition — ESG verification enters the scholarly citation
ecosystem.

2. Assurance Utility — Auditors can reference DOI-linked records in official
audit opinions.

3. Policy Transparency — Regulators and public institutions can access

verified datasets through DOI citations rather than declarative reports.

Together these outcomes constitute the world’s first DOl-based ESG
Verification Network, establishing a shared metadata language for institutions

and assurance bodies.
F.10 Conclusion —DOI as the Architecture of Trust

The VISA-Layer’s integration with Crossref sets a new standard:

Verification should be as citable as knowledge, and trust should be as verifiable

as truth.

Through ESG DOI REPORTING, EMJ LIFE has transformed academic
infrastructure into governance infrastructure — allowing trust itself to be

measured, referenced, and audited.

“Each DOI represents not self-assertion, but a shared verification signature

across institutions.” —Anderson Yu



