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¢ Within the PADV-NTCC-InstiTech Architecture, EIV-Layer functions as the Evidence Reusability
Layer.

* The framework establishes interoperability, documentation, verification readiness, metadata
preservation, and evidence exchange mechanisms necessary for evidence to remain

understandable, traceable, verifiable, and reusable across governance environments.

FRAMEWORK OBJECTIVE:

* Enable evidence generated through participation activities to remain reusable beyond its
original operational context.

* Support evidence interoperability across governance, reporting, assurance, finance, supply
chain, education, and institutional environments.

* Preserve evidence continuity through standardized documentation and metadata structures.
¢ Improve verification readiness without performing assurance functions.

¢ Facilitate evidence exchange and cross-governance evidence reuse.

GUIDING PRINCIPLE:

* Generate Once. Use Many Times.

CORE ARCHITECTURE:

¢ Participation Activities > PADV (Evidence Generation) > Proof Records » NTCC (Evidence
Accumulation) > InstiTech (Evidence Infrastructure) - ICTF (Evidence Maturity Representation) >
EIV-Layer (Evidence Reusability) » Governance / Reporting / Assurance / Supply Chain / Finance

/ Education

KEYWORDS:

¢ Evidence Interoperability ® Evidence Reusability ® Evidence Verification Readiness ¢ Evidence
Documentation Package (EDP) ¢ Evidence Metadata ® Evidence Exchange ¢ Evidence

Continuity ® Cross-Governance Evidence Reuse ¢ InstiTech ¢ PADV ¢ NTCC ¢ Proof Record

DISCLAIMER:

¢ This publication describes a framework for enabling evidence interoperability, verification
readiness, metadata preservation, evidence exchange, and evidence reusability.
* The framework does not perform assurance activities, regulatory functions, certification

processes, organizational evaluations, ratings, or compliance determinations.
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¢ Allinterpretations, methodologies, architectures, and recommendations contained within this

publication remain the sole responsibility of EMJ LIFE Holdings Pte. Ltd.

DEFINITION STATEMENT

Enabling Evidence Reusability Through Interoperability and Verification

The Evidence Interoperability and Verification Layer (EIV-Layer) is an interoperability framework

operating within the broader PADV-NTCC-InstiTech architecture.

The framework provides a standardized mechanism through which evidence generated through
participation activities may remain understandable, traceable, verifiable, and reusable across

multiple governance environments.

EIV-Layer is built upon five foundational components:

¢ PADV establishes how participation becomes verifiable evidence.

¢ Proof Records preserve evidence generated through verified activities.

e NTCC provides a standardized mechanism for representing accumulated participation

outcomes.

¢ InstiTech governs how evidence is preserved, linked, maintained, and reused across

governance environments.

* |CTF provides a structured mechanism for representing Evidence Maturity through

accumulated Evidence Continuity.

Operating above these components, EIV-Layer enables evidence to move beyond its original

context while preserving meaning, traceability, and verification readiness.

The framework does not generate evidence.

The framework does not determine Evidence Maturity.

The framework does not perform assurance activities.

The framework does not replace governance, reporting, or regulatory systems.

Research Program: Evidence Infrastructure Research Series
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Instead, EIV-Layer provides the structures, documentation mechanisms, interoperability
principles, and verification architecture necessary for evidence to be reused across multiple

governance environments.

Accordingly, EIV-Layer is defined as:

A framework for enabling the interoperability, verification readiness, and reusability of evidence

across governance environments.

The framework does not determine trust.

The framework does not determine credibility.

The framework enables evidence to remain understandable, traceable, verifiable, and reusable

beyond its original context.

VALUE STATEMENT

Making Evidence Reusable

Organizations continuously generate evidence through operational activities, sustainability

initiatives, governance programs, educational participation, and supply chain interactions.

However, evidence frequently remains confined to the environment in which it was originally

generated.

Evidence may exist.

Evidence may be verified.

Evidence may be preserved.

Yet the same evidence is often recreated, reverified, reformatted, and reinterpreted when used

across different governance environments.

This creates a common challenge.

The challenge is not evidence generation.

The challenge is evidence reusability.

Research Program: Evidence Infrastructure Research Series
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Without interoperability, organizations repeatedly incur the cost of generating and validating

information that already exists.

Without common structures, evidence remains fragmented across governance systems.

Without verification readiness, evidence becomes difficult to exchange, interpret, and reuse.

EIV-Layer addresses this challenge by providing a structured framework through which evidence
may remain understandable, traceable, verifiable, and reusable across multiple governance

environments.

The framework introduces common principles for evidence documentation, metadata

preservation, interoperability, verification readiness, and evidence exchange.

Within the PADV-NTCC-InstiTech architecture:

¢ PADV establishes how participation becomes evidence.

e NTCC establishes how evidence can be accumulated.

¢ InstiTech establishes how evidence can be preserved and governed.

¢ ICTF establishes how Evidence Maturity can be represented.

¢ EIV-Layer establishes how evidence can be reused.

Accordingly, the value of EIV-Layer is not the creation of new evidence.

The value of EIV-Layer is the ability to make existing evidence reusable through interoperability,

verification readiness, and structured documentation.

Its guiding principle is:

Generate Once. Use Many Times.

ABSTRACT

The Evidence Interoperability and Verification Layer (EIV-Layer) introduce a standardized
framework for enabling evidence generated through participation activities to remain

understandable, traceable, verifiable, and reusable across governance environments.
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Operating within the broader PADV-NTCC-InstiTech architecture, EIV-Layer addresses a
common challenge observed across governance, reporting, assurance, supply chain,
educational, and sustainability ecosystems: evidence frequently exists but remains difficult to

exchange, interpret, verify, and reuse outside its original context.

The framework establishes common principles for evidence interoperability, verification

readiness, documentation consistency, metadata preservation, and evidence exchange.

Within this structure, evidence generated through PADV-governed activities may be organized,
documented, referenced, and reused across multiple governance environments while

preserving traceability and continuity.

The framework does not generate evidence.

The framework does not determine Evidence Maturity.

The framework does not perform assurance activities.

Instead, EIV-Layer provides the mechanisms necessary for evidence to remain reusable beyond

its original environment.

By establishing a common architecture for evidence interoperability and verification readiness,
EIV-Layer supports the broader objective of enabling evidence continuity across governance

systems.

Within the PADV-NTCC-InstiTech architecture, EIV-Layer functions as the Evidence Reusability
Layer, providing a structured mechanism through which evidence may remain understandable,

traceable, verifiable, and reusable over time.

PREFACE

Organizations increasingly operate across multiple governances, reporting, assurance,

sustainability, supply chain, and educational environments.

As these environments evolve, the importance of evidence continues to grow.

Yet a persistent challenge remains.

Evidence generated within one environment often becomes difficult to understand, verify, or

reuse within another.
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Organizations frequently recreate information that already exists.

Verification activities are repeatedly performed on evidence that has already been validated.

Documentation structures vary across systems, creating unnecessary friction and

fragmentation.

The challenge is therefore not the absence of evidence.

The challenge is the absence of evidence interoperability.

The PADV-NTCC-InstiTech architecture was developed to address different stages of the

evidence lifecycle.

PADYV established how participation activities become verifiable evidence.

NTCC established how participation outcomes can be accumulated and represented.

InstiTech established the infrastructure through which evidence can be preserved, governed,

and maintained.

ICTF established how Evidence Maturity can be represented through accumulated Evidence

Continuity.

However, an additional layer is required.

Evidence must not only be generated, accumulated, preserved, and represented.

Evidence must also remain reusable.

EIV-Layer was developed to address this requirement.

The framework introduces a structured architecture through which evidence may remain

understandable, traceable, verifiable, and reusable across governance environments.

Its purpose is not to replace reporting frameworks, assurance methodologies, governance

systems, or regulatory structures.

Its purpose is to support the movement, interpretation, verification readiness, and reuse of

evidence across those environments.
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This document presents the principles, architecture, interoperability mechanisms, verification
structures, and evidence exchange concepts underlying the Evidence Interoperability and

Verification Layer (EIV-Layer).

CHAPTER 1: THE EVIDENCE REUSABILITY PROBLEM

Subtitle: Why Evidence Often Cannot Travel

1.1 PURPOSE: UNDERSTANDING THE REUSABILITY CHALLENGE

Organizations increasingly generate evidence through operational activities, governance
programs, sustainability initiatives, educational participation, supply chain interactions, and

institutional processes.

In many cases, evidence already exists.

Participation has occurred.

Records have been generated.

Verification activities may already have been completed.

However, evidence frequently remains confined to the environment in which it was originally

created.

As organizations operate across multiple governance environments, the ability to reuse evidence

becomes increasingly important.

The challenge is therefore not the absence of evidence.

The challenge is the limited reusability of evidence.

This chapter introduces the Evidence Reusability Problem and explains why evidence often

remains difficult to exchange, interpret, verify, and reuse across governance environments.

1.2 THE EVIDENCE REUSABILITY GAP

Evidence is commonly generated for a specific purpose.

Examples may include:
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¢ Sustainability reporting ® Supply chain management ¢ Procurement activities ¢

Educational programs ® Governance initiatives ® Verification activities

Once generated, evidence often becomes isolated within its original environment.

Different organizations may require different formats.

Different frameworks may require different interpretations.

Different systems may maintain different documentation structures.

As aresult, evidence that already exists is frequently recreated, reformatted, reverified, or

reinterpreted.

This creates what EIV-Layer defines as the Evidence Reusability Gap.

The Evidence Reusability Gap refers to the difference between evidence that exists and evidence

that can be effectively reused across governance environments.

Figure 1.1. The Evidence Reusability Gap

Evidence may already exist and remain preserved through Evidence Continuity mechanisms.
However, fragmentation, inconsistent metadata, verification silos, governance differences, and
context loss often prevent evidence from being effectively reused across governance
environments. The resulting gap creates repeated documentation, verification, interpretation,

and data collection activities. This challenge forms the foundation of the EIV-Layer framework.
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1.3 WHY EVIDENCE OFTEN CANNOT TRAVEL

Evidence may fail to move across governance environments for

Common challenges include:

Research Program: Evidence Infrastructure Research Series
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DOCUMENTATION FRAGMENTATION

Evidence may be stored in different formats, systems, or repositories.

METADATA INCONSISTENCY

Evidence may lack consistent identifiers, timestamps, ownership references, or contextual

information.

VERIFICATION SILOS

Verification activities may occur independently within different environments.

GOVERNANCE DIFFERENCES

Different frameworks may require different evidence interpretations.

CONTEXT LOSS

Evidence may lose meaning when separated from its original operational context.

These challenges reduce the ability of organizations to reuse evidence efficiently.

1.4 THE COST OF EVIDENCE FRAGMENTATION

Evidence fragmentation creates operational inefficiencies.

Organizations may repeatedly perform activities that have already been completed.

Examplesinclude:

* Repeated evidence collection ® Repeated verification activities ¢ Repeated
documentation preparation ® Repeated data transformation ® Repeated interpretation

processes

The resulting costs may include:

¢ Administrative burden e Verification costs ® Governance complexity ¢ Documentation

inconsistency ® Reduced evidence visibility

The challenge therefore extends beyond data management.

Research Program: Evidence Infrastructure Research Series
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It affects the long-term usability of evidence itself.

1.5 EVIDENCE REUSABILITY AS AN INFRASTRUCTURE CONDITION

Evidence reusability should not be understood as a reporting function.

Nor should it be understood as an assurance function.

Instead, evidence reusability represents an infrastructure condition.

For evidence to become reusable, several conditions must exist:

e Evidence must be understandable.

e Evidence must be traceable.

¢ Evidence must be verifiable.

¢ Evidence must be documented consistently.

¢ Evidence must preserve sufficient context.

When these conditions are present, evidence becomes more capable of supporting multiple

governance environments.

1.6 FROM EVIDENCE CONTINUITY TO EVIDENCE REUSABILITY

The PADV-NTCC-InstiTech architecture establishes the conditions necessary for Evidence

Continuity.

Evidence Continuity enables evidence to persist over time.

However, persistence alone does not guarantee reusability.

Evidence may remain preserved while still being difficult to exchange or interpret.

Accordingly, Evidence Reusability represents the next stage in the evolution of evidence

infrastructure.

Within the broader architecture:

Participation Activities » PADV > Proof Records @ NTCC - Evidence Continuity > Evidence

Maturity (ICTF) » Evidence Reusability (EIV-Layer)

Research Program: Evidence Infrastructure Research Series
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Evidence Continuity enables evidence to persist.

Evidence Reusability enables evidence to travel.

1.7 SUMMARY

Organizations increasingly depend upon evidence across governance environments.

Yet evidence frequently remains fragmented, isolated, and difficult to reuse.

The challenge is not evidence generation.

The challenge is evidence reusability.

EIV-Layer addresses this challenge by introducing a framework for enabling evidence to remain

understandable, traceable, verifiable, and reusable across governance environments.

Accordingly, Evidence Reusability should be understood as a foundational condition supporting

the long-term usability of evidence beyond its original context.

CHAPTER 2: FOUNDATIONS OF EVIDENCE INTEROPERABILITY

Subtitle: What Makes Evidence Reusable?

2.1 PURPOSE: UNDERSTANDING EVIDENCE INTEROPERABILITY

Evidence reusability depends upon interoperability.

Evidence may be preserved.

Evidence may be continuously maintained.

Evidence may even be independently verified.

However, evidence cannot be effectively reused unless it remains understandable, traceable,

and interpretable beyond its original environment.

Accordingly, interoperability represents a foundational condition supporting evidence

reusability.

The purpose of this chapter is to explain the principles through which evidence can remain

reusable across governance environments.
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2.2 FROM EVIDENCE EXISTENCE TO EVIDENCE REUSE

The existence of evidence does not automatically enable reuse.

Evidence typically progresses through several stages.

Participation activities generate evidence.

Evidence becomes documented and preserved.

Evidence may subsequently become traceable and verifiable.

Only when these conditions are maintained can evidence become reusable across governance

environments.

Accordingly, EIV-Layer defines evidence interoperability as the capability of evidence to remain

understandable, traceable, verifiable, and reusable beyond its original context.

Research Program: Evidence Infrastructure Research Series
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THE EVIDENCE REUSABILITY PROGRESSION

PARTICIPATION ACTIVITIES

Organizations, individuals, or entities
engage in activities that generate

evidence.

EVIDENCE GENERATION

Evidence is created as a result of
completed participation activities.

1

EVIDENCE PRESERVATION

Evidence is documented, stored, and
maintained through structured

mechanisms.

EVIDENCE TRACEABILITY

Evidence is linked to its source,
context, and participation history.

!

EVIDENCE VERIFICATION READINESS

Evidence is prepared in a manner that
enables verification when required.

!

EVIDENCE INTEROPERABILITY

Evidence remains understandable,
traceable, verifiable, and interpretable
across different governance

environments.

- o o -~ - ~N -

EVIDENCE REUSABILITY
Evidence can be applied in multiple
governance environments without
repeated generation.

Figure 2.1. The Evidence Reusability Progression

Activities are performed within
operational, governance, educational,

sustainability, or institutional contexts.

Outputs, records, measurements,
observations, or other verifiable
information are generated.

Proof Records, NTCC accumulation,
and infrastructure systems support
evidence continuity over time.

Traceability ensures lineage,
attribution, and the ability to follow
evidence back to its origin.

Verification readiness supports
confidence in the integrity, accuracy,
and reliability of evidence.

Interoperability enables evidence to be

shared, interpreted, and used across
multiple systems and frameworks.

Evidence delivers value across
governance, reporting, assurance,
supply chain, education, and other
ecosystems.
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2.3 THE FOUR CONDITIONS OF EVIDENCE REUSABILITY

Within EIV-Layer, evidence reusability depends upon four foundational conditions.

UNDERSTANDABILITY

Evidence should remain understandable beyond the environment in which it was originally

generated.

Future users should be capable of interpreting evidence without relying exclusively on

institutional knowledge.

TRACEABILITY

Evidence should remain linked to its original source, context, and participation history.

Traceability preserves evidence lineage and attribution.

VERIFIABILITY

Evidence should remain capable of supporting verification activities when required.

Verification readiness supports confidence in evidence quality and integrity.

REUSABILITY

Evidence should remain applicable across multiple governance environments without requiring

repeated generation.

The objective is not duplication.

The objective is controlled reuse.

2.4 EVIDENCE INTEROPERABILITY AS AN INFRASTRUCTURE CONDITION

Evidence interoperability should not be understood as a software feature.

Nor should it be understood as a reporting standard.

Instead, evidence interoperability represents an infrastructure condition.

For evidence to move between governance environments, common structures must exist.

Research Program: Evidence Infrastructure Research Series
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These structures may include:

e Documentation structures ® Metadata structures ¢ Evidence references ¢ Verification

mechanisms ® Governance controls

Together, these conditions support evidence interoperability.

2.5 THE ROLE OF CONTEXT PRESERVATION

Evidence may lose value when separated from its original context.

An isolated record may provide limited meaning.

However, when accompanied by sufficient contextual information, evidence becomes easier to

interpret and reuse.

Context preservation therefore represents a critical component of interoperability.

Examples may include:

* Organizational context ¢ Participation context ® Governance context ® Operational

context ® Temporal context

The objective is not merely to preserve evidence.

The objective is to preserve meaning.

2.6 INTEROPERABILITY AND EVIDENCE CONTINUITY

Evidence Continuity and Evidence Interoperability serve different functions.

Evidence Continuity focuses on persistence across time.

Evidence Interoperability focuses on usability across environments.

Within the broader architecture:

Evidence Continuity » Evidence Interoperability @ Evidence Reusability

Evidence Continuity enables evidence to remain available.

Evidence Interoperability enables evidence to remain usable.

Research Program: Evidence Infrastructure Research Series
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Together, they support long-term evidence value.

2.7 SUMMARY

Evidence reusability depends upon interoperability.

For evidence to remain reusable, it must remain understandable, traceable, verifiable, and

reusable beyond its original environment.

Accordingly, EIV-Layer defines interoperability as a foundational infrastructure condition

supporting evidence reusability.

Within the PADV-NTCC-InstiTech architecture, interoperability extends the value of Evidence

Continuity by enabling evidence to remain usable across governance environments.

CHAPTER 3:THE EVIDENCE DOCUMENTATION PACKAGE

Subtitle: Standardizing Evidence for Reuse

3.1 PURPOSE: ORGANIZING EVIDENCE FOR REUSE

Evidence reusability requires more than evidence preservation.

Evidence may exist.

Evidence may remain continuously preserved.

Evidence may even satisfy verification requirements.

However, evidence cannot be effectively reused unless it is organized in a manner that supports

accessibility, traceability, interpretation, and interoperability.

Accordingly, EIV-Layer introduces the Evidence Documentation Package (EDP).

The EDP provides a standardized documentation structure through which evidence may be

organized, maintained, referenced, and reused across governance environments.

The purpose of the EDP is not to generate evidence.

The purpose of the EDP is to support the long-term usability of evidence.

3.2 THE ROLE OF THE EVIDENCE DOCUMENTATION PACKAGE

Research Program: Evidence Infrastructure Research Series
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The Evidence Documentation Package functions as a documentation layer within the broader

PADV-NTCC-InstiTech architecture.

Evidence generated through participation activities may originate from different operational

environments.

Without a common documentation structure, evidence becomes difficult to exchange and

reuse.

The EDP addresses this challenge by providing a consistent organizational framework for

evidence-related information.

Accordingly, the EDP supports:

e Evidence Traceability ¢ Documentation Consistency ® Metadata Preservation e

Verification Readiness ® Evidence Interoperability ® Evidence Reusability

Research Program: Evidence Infrastructure Research Series
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FIGURE 3.1
THE ROLE OF THE EVIDENCE DOCUMENTATION PACKAGE

1. PARTICIPATION ACTIVITIES

Organizations or individuals participate in
activities within operational, governance,
educational, or sustainability contexts.

i

2. EVIDENCE GENERATION

Evidence is created as a result of
completed participation activities.
Outputs, records, and observations

are captured.

3. PROOF RECORDS
Evidence is documented and stored
as Proof Records.
Records may include verifications,
attestations, and supporting documents.

4. EVIDENCE DOCUMENTATION PACKAGE (EDP)
Evidence and related information are organized into
a standardized documentation structure.
The EDP enables traceability, consistency,
and interoperability.

5. EVIDENCE INTEROPERABILITY
Evidence organized within the EDP can be
interpreted, exchanged, and integrated across
multiple governance environments.

i

6. EVIDENCE REUSABILITY
Evidence can be reused across governance,
reporting, assurance, supply chain, education,
and other environments without repeated generation.

Figure 3.1. The Role of the Evidence Documentation Package

3.3 THE FOUR DOCUMENTATION DOMAINS

The EDP organizes evidence-related information into four primary documentation domains.

ENTITY INFORMATION

Contains organizational identity and accountability information.

Examples include:
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¢ Organizational Registration Records ® Governance Documentation ¢ Ownership

References ¢ Entity Information

Purpose:

Supports Legal Integrity and organizational traceability.

EVIDENCE RECORDS

Contains evidence generated through participation activities.

Examplesinclude:

® Proof Records ¢ Verification Records ¢ Evidence Logs ® Supporting Documentation

Purpose:

Supports Verification Integrity and evidence traceability.

PARTICIPATION HISTORY

Contains evidence continuity and accumulation records.

Examples include:

* Participation Activities ¢ IPP Records ® E-IPP Records ¢ NTCC Accumulation Records ¢

MCP Governance Records

Purpose:

Supports Participation Integrity and continuity assessment.

METADATA MANIFEST

Contains reference information supporting interoperability.

Examples include:

* Framework References ¢ Version References ® DOl References ® Timestamps ¢

Evidence Metadata

Purpose:

Research Program: Evidence Infrastructure Research Series
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Supports interoperability and machine-readability.

3.4 DOCUMENTATION CONSISTENCY AS AN INTEROPERABILITY CONDITION

Interoperability depends upon consistency.

Evidence stored using inconsistent structures becomes difficult to interpret across governance

environments.

Documentation consistency therefore represents a foundational interoperability condition.

The objective is not to impose identical implementation methods.

The objective is to preserve sufficient consistency to support evidence exchange and reuse.

Documentation consistency improves:

* Traceability ¢ Verification Readiness ® Evidence Accessibility ¢ Interoperability ¢

Long-Term Reusability

3.5 THE RELATIONSHIP BETWEEN EDP AND EVIDENCE CONTINUITY

Evidence Continuity and the EDP serve different functions.

Evidence Continuity focuses on persistence across time.

The EDP focuses on organization across environments.

Within the architecture:

Evidence Continuity » Evidence Documentation Package > Evidence Interoperability >

Evidence Reusability » Evidence Continuity preserves evidence.

The EDP organizes evidence.

Interoperability enables evidence exchange.

Reusability enables evidence reuse.

Together, these layers support long-term evidence value.

3.6 EDP AS A REFERENCE STRUCTURE

Research Program: Evidence Infrastructure Research Series
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The EDP should not be interpreted as a compliance requirement.

Nor should it be interpreted as a certification process.

Instead, the EDP functions as a reference structure.

Organizations may adapt implementation approaches according to their operational

requirements while maintaining the underlying principles of:

* Traceability ® Consistency ¢ Preservation ¢ Interoperability ® Reusability

The objective is not standardization for its own sake.

The objective is evidence usability.

3.7 SUMMARY

Evidence reusability depends upon structured documentation.

The Evidence Documentation Package (EDP) provides a standardized framework through which
evidence may be organized, maintained, referenced, and reused across governance

environments.

By supporting documentation consistency, metadata preservation, verification readiness, and
interoperability, the EDP contributes to the broader objective of enabling long-term evidence

reusability.

Accordingly, the EDP should be understood as a documentation framework supporting evidence
interoperability rather than an assessment process, certification mechanism, or compliance

requirement.

CHAPTER 4: EVIDENCE VERIFICATION ARCHITECTURE

Subtitle: Building Verification-Ready Evidence

4.1 PURPOSE: FROM EVIDENCE TO VERIFICATION READINESS

Evidence generation alone does not guarantee verification readiness.

Participation activities may generate records.

Records may be preserved over time.

Research Program: Evidence Infrastructure Research Series
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Evidence may remain accessible and continuously maintained.

However, evidence cannot effectively support verification activities unless sufficient conditions

exist to support attribution, sufficiency, anchoring, identity linkage, and continuity.

Accordingly, EIV-Layer introduces the concept of Verification Readiness.

Verification Readiness refers to the degree to which evidence possesses the conditions
necessary to support verification, interpretation, traceability, and reuse across governance

environments.

The purpose of this chapter is to explain the architectural components supporting Verification

Readiness within the broader PADV-NTCC-InstiTech ecosystem.

4.2 THE EVIDENCE VERIFICATION CHAIN

Verification Readiness develops progressively.

Evidence becomes increasingly capable of supporting governance and verification activities as

additional conditions are established.

Within EIV-Layer, these conditions are represented through the Evidence Verification Chain.

The chain consists of five complementary layers:

® BEA * GEEA * MME ¢ EAISS ¢ IB-CVA

Together, these components support the transformation of operational evidence into

Verification-Ready Evidence.

Research Program: Evidence Infrastructure Research Series
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THE EVIDENCE VERIFICATION CHAIN

000

Y

PARTICIPATION ACTIVITIES

Organizations, individuals, or entities
participate in activities across operational,
governance, educational, sustainability,

or institutional contexts.

|

BEA

BEHAVIOR EVIDENCE ATTRIBUTION

Establishes the relationship between
participation activities and the evidence
generated from those activities.

i}

GEEA

GOVERNANCE OF EVIDENCE
GENERATION AND ATTRIBUTION
Governance conditions ensure that evidence

generation and attribution occur within
observable and accountable processes.

|

MINIMUM MEANINGFUL EVIDENCE

Defines the minimum conditions necessary
for evidence to possess meaningful
verification value.

|

EAISS

EVIDENCE ANCHORING AND
INTEGRITY SUPPORT STRUCTURE
Provides mechanisms that anchor evidence
and protect its integrity throughout

its lifecycle.

IB-CVA

IDENTITY-BASED CREDENTIAL
VERIFICATION AND ATTRIBUTION
Links evidence to identifiable entities

or participants through identity and
credential verification.

VERIFICATION-READY EVIDENCE

Evidence possesses the conditions necessary to support
verification, interpretation, traceability, and reuse.

EVIDENCE INTEROPERABILITY

Evidence can be understood, exchanged, and integrated
across multiple governance environments and frameworks.

¥

O @ K

EVIDENCE REUSABILITY
Evidence can be reused across governance, reporting,
assurance, supply chain, finance, education, and
other ecosystems without repeated generation.
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activity attribution, participation
linkage, and behavioral
traceability.

Attribution governance, evidence
generation governance, accountability
structures, and process transparency.

Evidence sufficiency, meaningful
verification value, evidence
completeness, and verification
relevance.

Evidence anchoring, evidence
preservation, integrity protection,
and continuity support.

Identity verification, credential
attribution, entity linkage, and
participant attribution.
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4.3 BEA: ESTABLISHING EVIDENCE ORIGINS

Behavior Evidence Attribution (BEA) establishes the relationship between participation activities

and evidence generation.

The objective of BEA is to ensure that evidence remains attributable to observable activities.

Without attribution, evidence may exist but remain disconnected from the actions that produced

it.

Accordingly, BEA supports:

¢ Evidence Origin Identification ¢ Activity Attribution ¢ Participation Linkage ¢

Behavioral Traceability

BEA provides the foundation of the Evidence Verification Chain.

4.4 GEEA: GOVERNING EVIDENCE GENERATION

The Governance of Evidence Generation and Attribution (GEEA) establishes the governance

conditions under which evidence is generated and attributed.

GEEA focuses on ensuring that evidence generation processes remain observable, consistent,

and governable.

Within the Verification Chain, GEEA supports:

e Attribution Governance ¢ Evidence Generation Governance ® Accountability

Structures ® Process Transparency

GEEA helps ensure that evidence is hot only generated but generated within identifiable

governance conditions.

4.5 MME: ESTABLISHING EVIDENCE SUFFICIENCY

Minimum Meaningful Evidence (MME) establishes the minimum conditions necessary for

evidence to possess meaningful verification value.

Evidence may exist in large quantities while providing limited verification utility.

Accordingly, MME focuses on evidence sufficiency rather than evidence volume.
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Within the Verification Chain, MME supports:

¢ Evidence Sufficiency ¢ Meaningful Verification Value ® Evidence Completeness ¢

Verification Relevance

MME helps distinguish meaningful evidence from isolated records.

4.6 EAISS: PRESERVING EVIDENCE ANCHORING

Evidence Anchoring and Integrity Support Structure (EAISS) provides mechanisms supporting

evidence preservation and integrity.

Verification activities frequently depend upon the ability to demonstrate that evidence remains

consistent over time.

Accordingly, EAISS supports:

e Evidence Anchoring ® Evidence Preservation ¢ Integrity Protection e Continuity

Support

EAISS helps maintain the stability of evidence throughout its lifecycle.

4.7 IB-CVA: ESTABLISHING IDENTITY LINKAGE

Identity-Based Credential Verification and Attribution (IB-CVA) establishes identity linkage

between evidence and participating actors.

Evidence may possess verification value only when attributable to identifiable entities or

participants.

Accordingly, IB-CVA supports:

¢ |[dentity Verification ¢ Credential Attribution ¢ Entity Linkage ¢ Participant Attribution

IB-CVA strengthens accountability and traceability across governance environments.

4.8 VERIFICATION READINESS AS AN INFRASTRUCTURE CONDITION

Verification Readiness should not be interpreted as verification itself.

Verification activities may still require independent assessment, assurance procedures, or
governance review.
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Instead, Verification Readiness represents the conditions that make verification possible.

Evidence becomes increasingly verification-ready when:

e Attribution exists ® Governance conditions are observable ¢ Evidence is sufficient ¢

Evidence remains anchored e Identity relationships remain traceable

The objective is not to replace verification.

The objective is to support verification.

4.9 THE RELATIONSHIP BETWEEN VERIFICATION READINESS AND REUSABILITY

Verification Readiness and Evidence Reusability serve different functions.

Verification Readiness focuses on evidence quality and supportability.

Evidence Reusability focuses on interoperability and reuse across environments.

Within EIV-Layer:

Verification Readiness > Evidence Interoperability > Evidence Reusability

Verification Readiness supports confidence.

Interoperability supports exchange.

Reusability supports long-term value.

Together, these conditions enable evidence to move beyond its original environment.

4.10 SUMMARY

Verification Readiness depends upon multiple supporting conditions.

The Evidence Verification Chain provides a structured architecture through which evidence

becomes attributable, governable, meaningful, anchored, and identity-linked.

Through BEA, GEEA, MME, EAISS, and IB-CVA, EIV-Layer establishes the conditions necessary

for Verification-Ready Evidence.

Accordingly, Verification Readiness should be understood as a foundational infrastructure

condition supporting evidence interoperability and long-term evidence reusability.

Research Program: Evidence Infrastructure Research Series



EMJ.LIFE Research Publications Architecture White Paper | June 2026

CHAPTER 5: EVIDENCE INTEROPERABILITY ARCHITECTURE

Subtitle: Making Evidence Understandable Across Frameworks

5.1 PURPOSE: FROM EVIDENCE REUSE TO EVIDENCE INTEROPERABILITY

Evidence Reusability depends upon interoperability.

Evidence may remain preserved.

Evidence may remain verification-ready.

However, evidence cannot support multiple governance environments unless it remains

understandable beyond its original framework context.

Organizations increasingly operate across governance, reporting, assurance, sustainability,

educational, and operational environments.

These environments frequently require different outputs.

Yet many depend upon similar underlying evidence conditions.

Accordingly, the purpose of interoperability is not to create uniform frameworks.

The purpose is to enable evidence to remain understandable and reusable across different

frameworks.

5.2 THE INTEROPERABILITY CHALLENGE

Frameworks frequently pursue different objectives.

They may utilize different terminology.

They may require different disclosures.

They may operate under different governance structures.

Despite these differences, many frameworks rely upon similar evidence conditions.

Examples include:

¢ Evidence Availability ® Evidence Traceability ® Evidence Continuity ¢ Evidence

Attribution ¢ Evidence Preservation ® Governance Accountability
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The challenge is therefore not framework diversity.

The challenge is enabling common evidence to remain reusable across diverse frameworks.

FIGURE 5.1

THE INTEROPERABILITY CHALLENGE
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Figure 5.1. The Interoperability Challenge

A single evidence set may support multiple governance, reporting, assurance, and sustainability
frameworks when supported by interoperability mechanisms. The objective of interoperability is
not to harmonize frameworks, but to preserve the understandability, traceability, verifiability,
and reusability of evidence across different governance environments. Through interoperability,
evidence generated once can be reused many times while maintaining its original meaning and

context.

5.3 THE EVIDENCE INTEROPERABILITY MODEL

EIV-Layer introduces a four-layer interoperability architecture.

These layers support evidence exchange while preserving meaning and traceability.

SEMANTIC LAYER

Supports common terminology and evidence interpretation.

Examples:

¢ Evidence Definitions ® Metadata Definitions ®¢ Reference Terminology

Purpose:

Supports interpretability.

DOCUMENTATION LAYER

Supports documentation consistency.

Examples:

e EDP Structures ® Documentation Templates ¢ Evidence References

Purpose:

Supports accessibility.

VERIFICATION LAYER

Supports verification readiness.
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Examples:

e Attribution Structures ¢ Verification References ¢ Integrity Mechanisms

Purpose:

Supports confidence.

CONTEXT LAYER

Supports preservation of operational meaning.

Examples:

¢ Organizational Context ¢ Governance Context ¢ Participation Context e Temporal

Context

Purpose:

Supports interpretability across environments.

5.4 INTEROPERABILITY ACROSS GOVERNANCE ENVIRONMENTS

Interoperability should not be interpreted as framework harmonization.

The objective is not to make different frameworks identical.

The objective is to allow evidence to remain reusable within different governance environments.

Examples may include:

IFRS

Evidence supporting sustainability-related disclosures.

GRI

Evidence supporting impact-related reporting.

ESRS

Evidence supporting sustainability reporting obligations.
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TNFD

Evidence supporting nature-related assessment activities.

TISFD

Evidence supporting inequality and social-related analysis.

COSO

Evidence supporting governance and internal control environments.

Each framework remains independent.

The underlying evidence may remain reusable.

5.5 THE PRINCIPLE OF FRAMEWORK NEUTRALITY

EIV-Layer remains framework-neutral.

The framework does not determine:

* Disclosure requirements ® Reporting obligations ® Assurance conclusions

Governance outcomes ¢ Regulatory interpretations

Instead, EIV-Layer supports the conditions necessary for evidence to remain understandable

and reusable.

Accordingly, interoperability should be understood as a support mechanism rather than a

compliance mechanism.

5.6 FROM EVIDENCE CONTINUITY TO CROSS-FRAMEWORK REUSE

Evidence Continuity preserves evidence through time.

Evidence Interoperability enables evidence to move across environments.

Together, these conditions support Cross-Framework Reuse.

Within the broader architecture:

Evidence Continuity > Verification Readiness > Evidence Interoperability > Cross-
Framework Reuse
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The objective is not repeated evidence generation.

The objective is evidence reuse.

5.7 THE GENERATE ONCE, USE MANY TIMES PRINCIPLE

The guiding principle of EIV-Layer is:

Generate Once.

Use Many Times.

Evidence should not lose value after its initial use.

When supported by interoperability structures, evidence may continue to support multiple

governance environments over time.

This principle contributes to:

* Reduced duplication ® Reduced verification burden ¢ Improved evidence visibility ¢

Improved governance efficiency ® Enhanced long-term evidence value

5.8 SUMMARY

Evidence interoperability enables evidence to remain understandable across governance

environments.

The objective of interoperability is not framework harmonization.

The objective is evidence reusability.

Through semantic, documentation, verification, and context layers, EIV-Layer establishes the

conditions necessary for Cross-Framework Reuse.

Accordingly, interoperability should be understood as the mechanism through which one
evidence set may support multiple governance environments while preserving meaning,

traceability, and verification readiness.

CHAPTER 6: EVIDENCE EXCHANGE MODEL

Subtitle: Generate Once, Use Many Times
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6.1 PURPOSE: FROM INTEROPERABILITY TO EVIDENCE EXCHANGE

Evidence interoperability establishes the conditions necessary for evidence reuse.

However, interoperability alone does not create value.

The value emerges when evidence can be exchanged and reused across multiple governance

environments without requiring repeated generation.

Organizations frequently generate evidence for a specific purpose.

The same evidence may subsequently support reporting, assurance, governance, procurement,

sustainability management, educational programs, or risk assessment activities.

Accordingly, the purpose of the Evidence Exchange Model is to explain how evidence can remain
reusable across multiple governance contexts while preserving traceability, continuity, and

meaning.

6.2 THE GENERATE ONCE, USE MANY TIMES PRINCIPLE

The guiding principle of EIV-Layer is:

Generate Once

Use Many Times

Evidence should not lose value after its initial use.

When supported by appropriate documentation, interoperability, and verification structures,

evidence may continue supporting additional governance environments over time.

This principle reflects a shift from repeated evidence creation toward sustained evidence

utilization.

The objective is not evidence duplication.

The objective is evidence reuse.
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FIGURE 6.1
GENERATE ONCE, USE MANY TIMES
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Figure 6.1. Generate Once, Use Many Times

6.3 ONE EVIDENCE, MULTIPLE USES

Evidence frequently possesses value beyond its original purpose.

A participation record generated within one environment may subsequently support multiple

activities.

Examples may include:

® Governance Review ® Sustainability Reporting ® Assurance Activities ® Supply Chain

Visibility e Educational Recognition ® Risk Assessment

The evidence itself remains unchanged.

The context of use expands.

Accordingly, EIV-Layer emphasizes evidence reuse rather than evidence regeneration.

6.4 ONE EVIDENCE, MULTIPLE GOVERNANCE CONTEXTS

Governance environments frequently require different outputs.

However, many depend upon similar underlying evidence conditions.

Examples may include:

GOVERNANCE CONTEXT

Focus:

Accountability and oversight.

Reporting Context

Focus:

Disclosure and transparency.

ASSURANCE CONTEXT
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Focus:

Verification and confidence.

SUPPLY CHAIN CONTEXT

Focus:

Operational visibility and continuity.

FINANCIAL CONTEXT

Focus:

Evidence-informed analysis and due diligence.

EDUCATIONAL CONTEXT

Focus:

Participation continuity and credential support.

DIFFERENT CONTEXTS MAY REQUIRE DIFFERENT INTERPRETATIONS.

The underlying evidence may remain the same.

6.5 THE EVIDENCE EXCHANGE ARCHITECTURE

Within EIV-Layer, evidence exchange depends upon four supporting conditions.

EVIDENCE CONTINUITY

Ensure evidence remains preserved over time.

VERIFICATION READINESS

Ensures evidence remains capable of supporting verification activities.

INTEROPERABILITY

Ensures evidence remains understandable across environments.

DOCUMENTATION CONSISTENCY
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Ensures evidence remains accessible and reusable.

Together, these conditions support Evidence Exchange.

6.6 EVIDENCE EXCHANGE AS AN INFRASTRUCTURE FUNCTION

Evidence Exchange should not be interpreted as a data-sharing platform.

Nor should it be interpreted as a reporting mechanism.

Instead, Evidence Exchange represents an infrastructure function.

The objective is to enable evidence to remain reusable across environments while preserving:

* Meaning ¢ Attribution ¢ Traceability ® Verification Readiness ® Context

Evidence exchange therefore extends the value of evidence beyond its original use case.

6.7 THE LONG-TERM VALUE OF REUSABLE EVIDENCE

Reusable evidence creates long-term value.

Repeated evidence generation consumes organizational resources.

Repeated verification increases administrative burden.

Repeated documentation creates inefficiencies.

When evidence remains reusable, organizations may benefit from:

* Reduced duplication ® Reduced verification burden ® Improved governance

efficiency ® Improved evidence visibility ® Increased evidence longevity

The objective is not simply operational efficiency.

The objective is sustainable evidence utilization.

6.8 SUMMARY

The Evidence Exchange Model represents the practical application of interoperability.

Through the principle of Generate Once, Use Many Times, EIV-Layer enables evidence to remain

reusable across multiple governance environments.
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Evidence may support different purposes while preserving its original meaning, traceability, and

verification readiness.

Accordingly, Evidence Exchange should be understood as the mechanism through which one

evidence set can support multiple uses and multiple governance contexts over time.

CHAPTER 7: EVIDENCE REFERENCE OBJECTS

Subtitle: Creating Reusable Evidence References

7.1 PURPOSE: FROM EVIDENCE TO REFERENCE OBJECTS

Evidence Exchange requires more than evidence preservation.

Evidence must also remain identifiable, traceable, and reusable across governance

environments.

Within the PADV-NTCC-InstiTech-ICTF-EIV architecture, evidence may originate from a wide

range of participation activities.

As evidence volumes increase, organizations require a structured mechanism for identifying and

referencing evidence consistently.

Accordingly, EIV-Layer introduces the concept of the Evidence Reference Object (ERO).

An Evidence Reference Object provides a standardized structure through which evidence may be

classified, identified, referenced, exchanged, and reused across governance environments.

The purpose of this chapter is to establish the foundational reference architecture supporting

Evidence Exchange.

7.2 THE EVIDENCE REFERENCE OBJECT MODEL

Within EIV-Layer, evidence references are organized through six foundational components:

¢ Participation Domain ¢ Activity Category ¢ Activity Evidence Unit (AEU) ¢ Evidence

Metadata ® Evidence Log ® Evidence Reference Object (ERO)

Together, these components support evidence interoperability, traceability, and reuse.
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7.3 PARTICIPATION DOMAIN

Participation Domains represent the highest-level classification structure through which

evidence origins are organized.

Within the EMJ.NEXUS Participation Taxonomy, evidence may originate from multiple

participation domains, including:

¢ Event Participation ® Community Participation ¢ Educational Participation
Workforce Participation ® Mobility & Travel Participation e Lifestyle & Consumption
Participation ¢ Cultural Participation ® Supply Chain Participation ® Operational

Participation ¢ Governance & Institutional Participation

Participation Domains preserve the broad contextual environment within which evidence is

generated.

7.4 ACTIVITY CATEGORY

Activity Categories provide a more specific classification layer within each Participation Domain.

Examples include:

Educational Participation » Education & Campus Engagement

Supply Chain Participation » Supply Chain Collaboration, Procurement & Verification

Governance & Institutional Participation » Carbon Data, Finance, Insurance & Governance

Activity Categories improve evidence discoverability while preserving domain-level context.

7.5 ACTIVITY EVIDENCE UNIT (AEU)

The Activity Evidence Unit (AEU) represents the smallest reusable evidence reference unit within

the EIV-Layer architecture.

An AEU identifies a specific evidence-generating activity occurring within a defined Participation

Domain and Activity Category.

Examples may include:
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Educational Participation » Education & Campus Engagement > A03 » Campus
Sustainability Workshop > AEU-000001 or Supply Chain Participation > Supply Chain

Verification > B09 > Supplier Audit Activity > AEU-000247

An AEU does not replace a Proof Record.

Instead, it provides a reusable evidence reference structure linking activities, records, metadata,

and evidence histories.

Accordingly, the AEU functions as the atomic reference unit of Evidence Exchange.

7.6 EVIDENCE METADATA

Evidence Metadata preserves the contextual information necessary for interpretation and reuse.

Examples may include:

¢ Entity Identifier ® Participant Identifier ® Participation Domain ¢ Activity Category ¢
Module Reference ® AEU Reference ® Timestamp ¢ Verification Status ¢ Framework

Version ¢ DOl Reference

Metadata enables evidence to remain understandable beyond its original environment.

Without metadata, evidence becomes increasingly difficult to interpret and reuse.

7.7 EVIDENCE LOGS

Evidence Logs preserve evidence history across time.

Evidence Logs support:

* Traceability ¢ Attribution ¢ Continuity ® Historical Reconstruction ¢ Evidence Lifecycle

Visibility

Within EIV-Layer, Evidence Logs function as the continuity layer connecting Evidence Metadata

to long-term Evidence Exchange.

The objective is not merely to preserve records.

The objective is to preserve evidence history.

7.8 EVIDENCE DOI AND EVIDENCE XBRL
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Reusable evidence requires persistent reference mechanisms.

Two structures may support this objective.

EVIDENCE DOl

Evidence DOI supports:

* Persistent Referencing ® Long-Term Discoverability ® Citation Stability ¢

Documentation Traceability

EVIDENCE XBRL

Evidence XBRL supports:

e Structured Machine Readability e Taxonomy Alignhment ¢ Evidence Tagging

Automated Evidence Exchange

Evidence DOI and Evidence XBRL serve different functions.

DOl supports persistence.

XBRL supports interoperability.

Together, they strengthen Evidence Exchange.

7.9 THE ROLE OF EVIDENCE REFERENCE OBJECTS

Evidence Exchange depends upon identifiable reference structures.

Without Evidence Reference Objects:

¢ Evidence becomes difficult to locate.

¢ Evidence becomes difficult to classify.

¢ Evidence becomes difficult to exchange.

¢ Evidence becomes difficult to reuse.

Accordingly, Evidence Reference Objects function as the addressing layer of the EIV-Layer

architecture.

Research Program: Evidence Infrastructure Research Series
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Within the broader architecture:

Evidence » Evidence Reference Object > Evidence Exchange > Evidence Reuse

The objective is not evidence duplication.

The objective is evidence accessibility.

7.10 SUMMARY

Evidence interoperability requires reusable reference structures.

The Evidence Reference Object architecture establishes a standardized framework through
which evidence may be classified, identified, referenced, exchanged, and reused across

governance environments.

Through Participation Domains, Activity Categories, Activity Evidence Units, Metadata, Logs, DOI
references, and XBRL structures, EIV-Layer provides the reference architecture supporting long-

term Evidence Exchange.

Accordingly, Evidence Reference Objects should be understood as the foundational addressing

mechanism enabling reusable evidence across multiple governance contexts.

CHAPTER 8: CROSS-GOVERNANCE EVIDENCE REUSE

Subtitle: Evidence Beyond Organizational Boundaries

8.1 PURPOSE: FROM EVIDENCE EXCHANGE TO EVIDENCE REUSE

Evidence Exchange creates the conditions necessary for evidence movement.

However, the ultimate objective of EIV-Layer is not exchange itself.

The objective is Evidence Reuse.

Traditionally, evidence is generated and utilized within a single organizational environment.

Evidence collected for one purpose often remains confined to its original context.

As organizations increasingly operate across interconnected governance environments, the

ability to reuse evidence becomes increasingly important.
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Accordingly, this chapter introduces the concept of Cross-Governance Evidence Reuse.

Cross-Governance Evidence Reuse refers to the ability of evidence generated within one

environment to remain usable, understandable, and relevant within another.

8.2 EVIDENCE BEYOND ORGANIZATIONAL BOUNDARIES

Evidence should not lose value when crossing organizational boundaries.

Participation activities may originate within one organization.

However, the resulting evidence may subsequently support multiple stakeholders.

Examples may include:

e Enterprises ® Supply Chain Partners ¢ Auditors ® Reporting Teams ¢ Financial

Institutions ¢ Educational Institutions

The objective is not evidence duplication.

The objective is evidence portability.

Accordingly, EIV-Layer treats evidence as a reusable governance asset rather than a single-

purpose organizational artifact.

Figure 8.1. Cross-Governance Evidence Reuse

Evidence generated through participation activities may be preserved, documented, and
exchanged through the EIV-Layer architecture. Rather than remaining confined to a single
organizational environment, the same evidence set may support supply chain operations,
sustainability reporting, procurement processes, assurance activities, financial analysis, and
educational applications. This capability enables Cross-Governance Evidence Reuse, extending
the value of evidence beyond its original context while preserving continuity, traceability, and

meaning.
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8.3 SUPPLY CHAIN APPLICATIONS

Supply chains frequently require visibility into operational activities, participation histories, and

verification records.

Evidence generated through one participant may support multiple actors throughout a supply

chain network.

Examples may include:

e Supplier Participation Records ¢ Verification Activities ® Procurement

Documentation ® Operational Evidence

Within supply chain environments, evidence reuse may reduce repeated documentation and

repeated verification activities.

8.4 SUSTAINABILITY REPORTING APPLICATIONS

Sustainability reporting frequently depends upon evidence generated through operational

activities.

Examples may include:

® Participation Records ® Governance Activities ® Environmental Activities ® Social

Participation Activities

Evidence continuity and interoperability may improve the long-term usability of evidence

supporting reporting activities.

The framework does not generate disclosures.

Instead, it supports the evidence conditions upon which disclosures may depend.

8.5 PROCUREMENT APPLICATIONS

Procurement environments frequently require evidence supporting supplier participation,

governance practices, and operational activities.

Evidence reuse may support:
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e Supplier Visibility ® Participation Transparency ¢ Verification Readiness ¢

Documentation Efficiency

The objective is not procurement qualification.

The objective is evidence accessibility.

8.6 ASSURANCE APPLICATIONS

Assurance environments frequently depend upon access to historical evidence.

Evidence reuse may support:

¢ Evidence Traceability ® Verification Support ¢ Historical Visibility ¢ Documentation

Continuity

EIV-Layer does not perform assurance activities.

Instead, it supports reusable evidence structures capable of assisting assurance processes.

8.7 FINANCIAL APPLICATIONS

Financial environments increasingly depend upon operational evidence supporting due

diligence, governance analysis, and sustainability-related assessments.

Reusable evidence may contribute to:

* Due Diligence Processes ® Governance Visibility ® Participation Histories ¢

Operational Context

Evidence reuse should be interpreted as a supplementary evidence mechanism.

It should not be interpreted as a credit assessment, lending model, investment

recommendation, or financial approval process.

8.8 EDUCATIONAL APPLICATIONS

Educational environments frequently depend upon participation records, engagement histories,

and credential-related activities.

Reusable evidence may support:
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¢ Participation Visibility ® Learning Activity Histories ® Credential References ¢ Long-

Term Engagement Records

Evidence continuity allows participation activities to remain observable beyond individual

programs or institutions.

8.9 THE PRINCIPLE OF EVIDENCE PORTABILITY

Cross-Governance Evidence Reuse depends upon Evidence Portability.

Evidence Portability refers to the ability of evidence to remain understandable and reusable

beyond its original environment.

Evidence portability requires:

® Evidence Continuity ¢ Verification Readiness ® Documentation Consistency ¢

Interoperability ® Context Preservation

Together, these conditions support sustainable evidence reuse across governance

environments.

8.10 SUMMARY

Cross-Governance Evidence Reuse represents the practical outcome of the EIV-Layer

architecture.

By enabling evidence to move beyond organizational boundaries, EIV-Layer extends the value of
evidence across supply chain, sustainability reporting, procurement, assurance, financial, and

educational environments.

Accordingly, reusable evidence should be understood as a governance asset capable of
supporting multiple stakeholders, multiple environments, and multiple uses while preserving

continuity, traceability, and meaning.

CHAPTER 9: THE FUTURE OF EVIDENCE INFRASTRUCTURE

Subtitle: Toward Reusable Evidence Ecosystems

9.1 PURPOSE: BEYOND EVIDENCE REUSE
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Evidence Reusability represents an important advancement in the evolution of evidence

systems.

However, evidence reuse should not be understood as the final objective.

As governance environments become increasingly interconnected, organizations require more

than isolated evidence records.

They require evidence ecosystems capable of supporting continuity, interoperability, verification

readiness, and long-term reuse.

Accordingly, the future of evidence infrastructure extends beyond individual evidence

exchanges.

The future lies in the development of Reusable Evidence Ecosystems.

These ecosystems enable evidence to remain usable, understandable, and interoperable across

multiple-governance environments over time.

9.2 THE EVOLUTION OF EVIDENCE INFRASTRUCTURE

The development of evidence systems can be understood as a progressive evolution.

STAGE 1

Evidence Generation

Participation »Evidence

Focus:

Creating evidence.

STAGE 2

Evidence Continuity

Evidence > Evidence Continuity

Focus:

Preserving evidence.

Research Program: Evidence Infrastructure Research Series



EMJ.LIFE Research Publications Architecture White Paper | June 2026

STAGE 3

Evidence Maturity

Evidence Continuity > Evidence Maturity

Focus:

Representing evidence development.

STAGE 4

Evidence Reusability

Evidence Maturity > Evidence Reusability

Focus:

Reusing evidence.

STAGE 5

Reusable Evidence Ecosystems

Reusable Evidence > Interoperable Evidence Ecosystems

Focus:

Sustained evidence value across governance environments.

9.3 THE EVIDENCE INFRASTRUCTURE LAYER

The future of interoperability depends upon infrastructure rather than individual applications.

Accordingly, EIV-Layer introduces the concept of the Evidence Infrastructure Layer.

The Evidence Infrastructure Layer represents the operational conditions required for:

e Evidence Generation ¢ Evidence Preservation ® Evidence Continuity ® Evidence

Verification Readiness ¢ Evidence Interoperability ¢ Evidence Reusability

The objective is not software deployment.
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The objective is the creation of infrastructure conditions that allow evidence to remain usable

across time and environments.

9.4 THE EVIDENCE DATA INFRASTRUCTURE

Evidence interoperability increasingly depends upon structured evidence data.

Accordingly, the future evolution of evidence systems may require the emergence of an Evidence

Data Infrastructure.

Evidence Data Infrastructure refers to the structured data conditions supporting evidence

exchange and reuse.

Examples may include:

* Evidence Metadata Structures ® Evidence Reference Objects ¢ Evidence Logs
Evidence DOI References ® Evidence XBRL Structures ¢ Interoperable Evidence

Registries

Evidence Data Infrastructure supports the machine-readable foundation of reusable evidence

ecosystems.

9.5 EVIDENCE INTEROPERABILITY AS A GOVERNANCE CONDITION

Interoperability should not be understood solely as a technical capability.

Interoperability also represents a governance condition.

Evidence may remain technically accessible while remaining difficult to interpret or reuse.

Accordingly, interoperability requires:

e Common Reference Structures ® Context Preservation ® Governance Consistency ¢

Traceability Mechanisms ¢ Verification Readiness

The objective is not to do data exchange alone.

The objective is evidence understanding.

9.6 GOVERNANCE REUSABILITY

As evidence becomes increasingly reusable, governance structures must also evolve.
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Accordingly, EIV-Layer introduces the concept of Governance Reusability.

Governance Reusability refers to the ability of governance-related evidence to remain applicable

across multiple governance environments without repeated reconstruction.

Examples may include:

¢ Participation Governance ¢ Verification Governance ¢ Documentation Governance ¢

Evidence Integrity Controls ® Continuity Governance

Governance Reusability extends the value of evidence beyond individual organizational

boundaries.

9.7 TOWARD REUSABLE EVIDENCE ECOSYSTEMS

Reusable Evidence Ecosystems emerge when evidence can move across environments while

preserving:

e Meaning ¢ Attribution ® Traceability ¢ Verification Readiness ® Context ¢ Reusability

Within these ecosystems:

Evidence Generation > Evidence Continuity > Evidence Maturity > Evidence Reusability

>Governance Reusability > Reusable Evidence Ecosystems

The objective is not framework convergence.

The objective is evidence sustainability.
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9.8 THE ROLE OF EIV-LAYER

Within the broader architecture:

PADV > NTCC » InstiTech > ICTF > EIV-Layer

Each layer performs a distinct function.

PADV establishes how participation becomes evidence.

NTCC establishes how evidence can be accumulated.

InstiTech establishes how evidence can be preserved and governed.

ICTF establishes how evidence maturity can be represented.

EIV-Layer establishes how evidence can be reused.

Together, these layers support the emergence of reusable evidence ecosystems.

9.9 SUMMARY

The future of evidence systems extends beyond evidence generation, preservation, and maturity

representation.

Increasingly interconnected governance environments require reusable evidence capable of

supporting multiple uses across multiple contexts.

Accordingly, the future of evidence infrastructure lies in the development of Evidence
Infrastructure Layers, Evidence Data Infrastructure, Evidence Interoperability mechanisms, and

Governance Reusability models.

These conditions collectively support the emergence of Reusable Evidence Ecosystems.

Within the PADV-NTCC-InstiTech-ICTF-EIV architecture, EIV-Layer functions as the layer
through which evidence becomes reusable beyond organizational boundaries, enabling long-

term evidence value across governance environments.

APPENDIX A: CORE TERMINOLOGY AND DEFINITIONS

Subtitle: Standardized Terminology for Evidence Reusability and Interoperability
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A.1 PURPOSE

The EIV-Layer framework introduces a set of concepts supporting Evidence Reusability,

Evidence Exchange, Evidence Interoperability, and Reusable Evidence Ecosystems.

This appendix establishes standardized terminology intended to support consistent
interpretation across governance, reporting, assurance, sustainability, educational, and

operational environments.

The definitions contained within this appendix should be interpreted as framework-specific

definitions applicable within the PADV-NTCC-InstiTech-ICTF-EIV architecture.

A.2 FOUNDATIONAL CONCEPTS

EVIDENCE REUSABILITY

Definition

The ability of evidence to remain usable across multiple governance environments without

requiring repeated generation.

Context

Evidence Reusability represents the core objective of the EIV-Layer framework.

Reusable evidence may support multiple uses while preserving meaning, attribution,

traceability, and context.

Evidence Reusability does not imply automatic acceptance of evidence by external

organizations.

Instead, it represents the capacity of evidence to remain available for reuse.

EVIDENCE EXCHANGE

Definition

The structured movement of evidence across governance environments while preserving

meaning, traceability, and verification readiness.

Context
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Evidence Exchange functions as the operational mechanism through which reusable evidence

may support multiple governance contexts.

Evidence Exchange does not imply regulatory recognition, compliance equivalence, or

organizational approval.

EVIDENCE INTEROPERABILITY

Definition

The ability of evidence to remain understandable, interpretable, and reusable across different

governance environments.

Context

Evidence Interoperability enables evidence generated within one environment to support

additional environments without requiring reconstruction.

Interoperability focuses on evidence understanding rather than framework harmonization.

GOVERNANCE REUSABILITY

Definition

The ability of governance-related evidence to remain applicable across multiple governance

environments.

Context

Governance Reusability extends the value of governance-related evidence beyond its original

organizational context.

Examples may include participation governance, verification governance, continuity governance,

and documentation governance.

A.3 EVIDENCE REFERENCE OBJECT CONCEPTS

EVIDENCE REFERENCE OBJECT (ERO)

Definition
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A structured evidence reference architecture used to identify, organize, exchange, and reuse

evidence.

Context

An Evidence Reference Object combines classification structures, metadata, logs, and

reference mechanisms into a reusable evidence reference structure.

Within EIV-Layer, the ERO functions as the addressing layer supporting Evidence Exchange.

ACTIVITY EVIDENCE UNIT (AEU)

Definition

The smallest reusable evidence reference unit within the EIV-Layer architecture.

Context

An Activity Evidence Unit identifies a specific evidence-generating activity occurring within a

defined Participation Domain and Activity Category.

AEUs support evidence classification, traceability, and interoperability.

PARTICIPATION DOMAIN

Definition

The highest-level participation classification structure within the evidence reference

architecture.

Context

Participation Domains preserve the broad contextual environment from which evidence

originates.

Examples may include Educational Participation, Supply Chain Participation, Community

Participation, and Governance Participation.

ACTIVITY CATEGORY

Definition
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A classification layer that organizes evidence-generating activities within a Participation Domain.

Context

Activity Categories provide additional contextual granularity and improve evidence

discoverability.

A.4 EVIDENCE DOCUMENTATION CONCEPTS

EVIDENCE DOCUMENTATION PACKAGE (EDP)

Definition

A standardized documentation structure supporting evidence organization, preservation, and

interoperability.

Context

The EDP functions as the documentation layer of the EIV-Layer architecture.

The EDP supports documentation consistency, traceability, and long-term evidence usability.

EVIDENCE METADATA

Definition

Structured contextual information describing evidence and its associated attributes.

Context

Evidence Metadata supports interpretation, interoperability, and evidence reuse.

Examples may include identifiers, timestamps, classifications, references, and framework

versions.

EVIDENCE LOG

Definition

A structured historical record preserving evidence lifecycle activities and continuity events.

Context
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Evidence Logs support traceability, attribution, continuity preservation, and historical

reconstruction.

A.5 EVIDENCE REFERENCE MECHANISMS

EVIDENCE DOl

Definition

A persistent identifier supporting long-term evidence referencing and discoverability.

Context

Evidence DOI structures may support evidence citation, documentation traceability, and long-

term reference stability.

Evidence DOI does not validate evidence quality or evidence accuracy.

EVIDENCE XBRL

Definition

A structured machine-readable representation of evidence using taxonomy-based data

structures.

Context

Evidence XBRL supports interoperability, evidence tagging, automated exchange, and machine-

readable evidence architectures.

A.6 INFRASTRUCTURE CONCEPTS

EVIDENCE INFRASTRUCTURE LAYER

Definition

The operational conditions supporting evidence generation, preservation, continuity,

interoperability, and reuse.

Context
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The Evidence Infrastructure Layer represents the broader environment within which reusable

evidence ecosystems emerge.

The concept focuses on infrastructure conditions rather than individual software systems.

EVIDENCE DATA INFRASTRUCTURE

Definition

The structured data environment supporting evidence exchange and evidence interoperability.

Context

Evidence Data Infrastructure includes metadata structures, evidence references, logs,

registries, and machine-readable evidence mechanisms.

VERIFICATION READINESS

Definition

The degree to which evidence possesses the conditions necessary to support verification

activities.

Context

Verification Readiness is supported through the Evidence Verification Chain, including BEA,

GEEA, MME, EAISS, and IB-CVA.

Verification Readiness does not constitute verification itself.

Instead, it represents the conditions necessary to support verification.

A.7 SUMMARY

The concepts presented within this appendix establish the common terminology supporting the

EIV-Layer framework.

Together, these definitions provide a standardized language for discussing Evidence Reusability,
Evidence Exchange, Evidence Interoperability, Governance Reusability, Evidence Reference

Objects, and Reusable Evidence Ecosystems.
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These terms should be interpreted as framework-specific concepts supporting the broader

PADV-NTCC-InstiTech-ICTF-EIV architecture.

APPENDIX B: EVIDENCE REUSABILITY PRINCIPLES

Subtitle: Foundational Principles Supporting Evidence Exchange and Reuse

B.1 PURPOSE

The long-term value of evidence depends not only upon its existence, but also upon its ability to

remain usable across governance environments.

Evidence may be generated, preserved, and verified.

However, evidence cannot support sustainable reuse unless specific conditions are maintained

over time.

Accordingly, this appendix establishes the foundational principles supporting Evidence

Reusability within the EIV-Layer framework.

These principles provide the governance conditions necessary for Evidence Exchange, Evidence

Interoperability, and Cross-Governance Evidence Reuse.

The principles described herein should be interpreted as infrastructure principles rather than

compliance requirements.

B.2 CONTINUITY PRINCIPLE

Principle

Evidence should remain continuously observable over time.

Rationale

Evidence loses long-term value when continuity is interrupted.

Evidence Continuity enables organizations to maintain historical visibility, preserve participation

histories, and support future reuse.

Supporting Conditions
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¢ Evidence Preservation ¢ Historical Accessibility ® Continuity Records ¢ Long-Term

Availability

Continuity serves as the temporal foundation of Evidence Reusability.

B.3 TRACEABILITY PRINCIPLE

Principle

Evidence should remain traceable to its original source.

Rationale

Evidence cannot be effectively reused when origins become unclear.

Traceability supports attribution, accountability, verification readiness, and evidence

interpretation.

Supporting Conditions

e Source Identification

e Attribution Mechanisms

¢ Evidence Logs

¢ Historical References

Traceability preserves confidence in reusable evidence.

B.4 VERIFICATION READINESS PRINCIPLE

Principle

Evidence should retain the conditions necessary to support verification activities.

Rationale

Evidence Reusability depends upon confidence in evidence quality and provenance.

Verification Readiness enables evidence to remain useful across governance environments.

Supporting Conditions
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* BEA

* GEEA

* MME

* EAISS

¢ |B-CVA

Verification Readiness supports evidence reuse without requiring repeated reconstruction.

B.5 INTEROPERABILITY PRINCIPLE

Principle

Evidence should remain understandable across governance environments.

Rationale

Evidence generated within one environment may later support another.

Interoperability preserves meaning across organizational, operational, and governance

boundaries.

Supporting Conditions

e Common Reference Structures

e Metadata Standards

¢ Documentation Consistency

* Machine Readability

Interoperability enables evidence to move beyond its original environment.

B.6 CONTEXT PRESERVATION PRINCIPLE

Principle

Evidence should preserve sufficient contextual information to support interpretation.

Rationale
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Evidence without context may become misleading or unusable.

Context Preservation supports accurate interpretation and responsible reuse.

Supporting Conditions

¢ Participation Domain References

¢ Activity Categories

e Metadata Structures

e Temporal Context

e Governance Context

Context Preservation protects evidence meaning during exchange and reuse.

B.7 REUSABILITY PRINCIPLE

Principle

Evidence should remain capable of supporting multiple uses across multiple governance

contexts.

Rationale

The objective of EIV-Layer is not evidence storage.

The objective is evidence reuse.

Reusable evidence reduces duplication, improves governance efficiency, and increases the

long-term value of evidence generation.

Supporting Conditions

¢ Continuity

¢ Traceability

¢ Verification Readiness

¢ Interoperability
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e Context Preservation

Reusability represents the cumulative outcome of all preceding principles.

B.8 THE EVIDENCE REUSABILITY MODEL

The six principles function as an integrated architecture.

No single principle independently guarantees Evidence Reusability.

Instead, Evidence Reusability emerges through the interaction of all six principles.
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FIGURE 8.1
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B.9 GENERATE ONCE, USE MANY TIMES

The six principles collectively support the central objective of EIV-Layer:

Generate Once

Use Many Times

Evidence should not lose value after its initial use.

When supported by continuity, traceability, verification readiness, interoperability, and context

preservation, evidence may continue supporting additional governance environments over time.

This principle transforms evidence from a single-purpose artifact into a reusable governance

asset.

B.10 SUMMARY

Evidence Reusability depends upon multiple supporting conditions.

The EIV-Layer framework establishes six foundational principles:

e Continuity

¢ Traceability

¢ Verification Readiness

¢ Interoperability

e Context Preservation

* Reusability

Together, these principles provide the governance foundation supporting Evidence Exchange,

Cross-Governance Evidence Reuse, and the emergence of Reusable Evidence Ecosystems.

Accordingly, these principles should be understood as the core operating conditions of the EIV-

Layer framework.

APPENDIX C: EVIDENCE DOCUMENTATION PACKAGE REFERENCE

Subtitle: Reference Structure for Organizing Reusable Evidence
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C.1 PURPOSE

The Evidence Documentation Package (EDP) provides a standardized structure for organizing

evidence-related information within the EIV-Layer architecture.

The purpose of the EDP is to support:

¢ Evidence Reusability

e Documentation Consistency

¢ Evidence Traceability

¢ Verification Readiness

¢ Evidence Interoperability

¢ Long-Term Preservation

The EDP does not function as a certification process, compliance mechanism, approval

procedure, or assessment methodology.

Instead, it provides a reference structure through which evidence may be organized and

maintained for future reuse.

C.2 THE EDP REFERENCE MODEL

Within EIV-Layer, reusable evidence is supported through four primary documentation domains.

01 Entity Information > 02 Evidence Records > 03 Participation History > 04 Metadata

Manifest » Evidence Documentation Package > Evidence Exchange > Evidence Reuse
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C.3 DOMAIN 01: ENTITY INFORMATION

Purpose

Supports Legal Integrity and organizational traceability.

Example Contents

¢ Entity Registration Information

¢ Organizational Profile

e Governance Structure

e Ownership References

e Accountability Information

e Entity Identifiers

The objective of this domain is to preserve organizational context.

C.4 DOMAIN 02: EVIDENCE RECORDS

Purpose

Supports Verification Readiness and Evidence Traceability.

Example Contents

¢ Proof Records

¢ Verification Records

e Supporting Documentation

¢ Evidence References

* Evidence Logs

¢ Verification Histories

The objective of this domain is to preserve reusable evidence artifacts.
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C.5 DOMAIN 03: PARTICIPATION HISTORY

Purpose

Supports Evidence Continuity and participation visibility.

Example Contents

¢ Participation Activities

¢ Activity Histories

¢ |PP Records

¢ E-IPP Records

e NTCC Records

e AEU References

¢ Historical Participation Summaries

The objective of this domain is to preserve accumulated evidence histories.

C.6 DOMAIN 04: METADATA MANIFEST

Purpose

Supports interoperability and machine readability.

Example Contents

e Metadata References

e Framework Versions

¢ DOI References

* XBRL References

¢ Classification References

* Timestamp Records
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e Schema References

The objective of this domain is to preserve contextual information necessary for evidence reuse.

C.7 EDP ORGANIZATIONAL PRINCIPLES

The EDP should support five organizational principles.

CONSISTENCY

Documentation structures should remain stable and predictable.

TRACEABILITY

Evidence should remain attributable to identifiable sources.

ACCESSIBILITY

Evidence should remain retrievable when required.

INTEROPERABILITY

Documentation should support cross-environment understanding.

REUSABILITY

Documentation should support future evidence reuse.

Together, these principles improve the long-term value of evidence.

C.8 RELATIONSHIP TO EVIDENCE REUSE

The EDP functions as a supporting documentation layer within the broader EIV-Layer

architecture.

Within the framework:

Participation Activities > Evidence Generation > Evidence Documentation Package >

Evidence Exchange > Evidence Reuse

The EDP does not generate evidence.

The EDP does not verify evidence.
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The EDP organizes evidence so that evidence may remain reusable.

C.9 IMPLEMENTATION FLEXIBILITY

The EDP should be interpreted as a reference structure rather than a mandatory implementation

model.

Organizations may adapt documentation structures according to operational requirements,

provided that the underlying principles of:

e Continuity

¢ Traceability

¢ Verification Readiness

¢ Interoperability

* Reusability

remain preserved.

The objective is consistency of outcome rather than uniformity of implementation.

C.10 SUMMARY

The Evidence Documentation Package provides a standardized reference structure supporting

reusable evidence.

Through four documentation domains—Entity Information, Evidence Records, Participation
History, and Metadata Manifest—the EDP supports the organization, preservation, exchange,

and reuse of evidence across governance environments.

Accordingly, the EDP should be understood as a documentation architecture supporting
Evidence Reusability rather than a compliance mechanism, certification structure, or

assessment framework.

APPENDIX D: CROSS-FRAMEWORK INFORMATION CONDITIONS MATRIX

Subtitle: Common Information Conditions Supporting Evidence Reusability
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D.1 PURPOSE

Organizations increasingly operate across multiple governance, reporting, assurance,

sustainability, and risk-management environments.

Although these frameworks pursue different objectives, many depend upon similar underlying

information conditions.

These conditions often determine whether evidence can be understood, verified, exchanged,

and reused.

The purpose of this appendix is not to establish regulatory equivalence, compliance mappings,

or disclosure requirements.

Instead, itillustrates how common information conditions frequently appear across multiple

governance environments.

Accordingly, this appendix should be interpreted as an Information Conditions Matrix rather than

a compliance crosswalk.

D.2 INFORMATION CONDITIONS AND EVIDENCE REUSE

Reusable evidence depends upon the preservation of key information conditions.

Examples include:

¢ Evidence Availability

¢ Evidence Traceability

¢ Evidence Continuity

e Evidence Attribution

¢ Verification Readiness

e Context Preservation

e Governance Accountability

¢ Interoperability
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These conditions frequently support evidence use across multiple governance environments.

D.3 CROSS-FRAMEWORK INFORMATION CONDITIONS MATRIX

Information Condition IFRS |(|GRI ESRS TNFD TISFD COoso
Evidence Availability v v v v v v
Evidence Traceability v v v v v v
Evidence Continuity v v v v v v
Evidence Attribution v v v v v v
Verification Readiness v v v v v v
Context Preservation v v v v v v
Governance Accountability ||V v v v v v
Information Consistency v v v v v v
Documentation Integrity v v v v v v
Interoperability Potential v v v v v v

D.4 GOVERNANCE AND REPORTING ENVIRONMENTS

The following frameworks represent examples of governance environments that may depend

upon similar evidence conditions.

IFRS SUSTAINABILITY DISCLOSURE STANDARDS

Focus:

Decision-useful sustainability-related information.
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Potential Information Dependencies:

¢ Traceability

e Consistency

e Governance Accountability

¢ Evidence Availability

GLOBAL REPORTING INITIATIVE (GRI)

Focus:

Impact-related reporting.

Potential Information Dependencies:

¢ Evidence Continuity

e Attribution

e Context Preservation

e Documentation Integrity

EUROPEAN SUSTAINABILITY REPORTING STANDARDS (ESRS)

Focus:

Sustainability reporting requirements.

Potential Information Dependencies:

¢ Traceability

¢ Evidence Availability

e Governance Accountability

¢ Verification Readiness

TASKFORCE ON NATURE-RELATED FINANCIAL DISCLOSURES (TNFD)
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Focus:

Nature-related assessment and disclosure.

Potential Information Dependencies:

e Context Preservation

e Attribution

¢ Traceability

¢ Evidence Continuity

TASKFORCE ON INEQUALITY AND SOCIAL-RELATED FINANCIAL DISCLOSURES

(TISFD)

Focus:

Social and inequality-related considerations.

Potential Information Dependencies:

* Participation Visibility

e Attribution

e Context Preservation

¢ Evidence Continuity

COSO INTERNAL CONTROL FRAMEWORK

Focus:

Governance and internal controls.

Potential Information Dependencies:

¢ Accountability

* Traceability

e Documentation Integrity

Research Program: Evidence Infrastructure Research Series



EMJ.LIFE Research Publications Architecture White Paper | June 2026

¢ Verification Readiness

D.5 INTERPRETATION GUIDANCE

This matrix should not be interpreted as:

* A compliance matrix

¢ Areporting requirement mapping

¢ A disclosure crosswalk

¢ A certification structure

¢ An assurance methodology

The presence of an information condition does not imply compliance with any framework.

Organizations remain responsible for satisfying the specific requirements of applicable

standards, regulations, and governance systems.

D.6 THE ROLE OF EIV-LAYER

EIV-Layer does not replace governance frameworks.

It does not generate disclosures.

It does not perform assurance activities.

Instead, EIV-Layer focuses on the information conditions supporting Evidence Reusability.

Accordingly, the role of EIV-Layer is to improve the ability of evidence to remain:

¢ Available

e Traceable

e Continuous

¢ Interoperable

¢ Reusable

across multiple governance environments.
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D.7 SUMMARY

Although governance frameworks pursue different objectives, many depend upon similar

information conditions.

Evidence Reusability becomes possible when these conditions remain preserved across time

and organizational boundaries.

Accordingly, this appendix illustrates how common information conditions may support
evidence used across IFRS, GRI, ESRS, TNFD, TISFD, COSO, and other governance

environments.

The objective is not framework harmonization.

The objective is to evidence reusability through shared information conditions.

APPENDIX E: EVIDENCE EXCHANGE USE CASES

Subtitle: lllustrative Applications of Reusable Evidence

E.1 PURPOSE

The EIV-Layer framework introduces the concepts of Evidence Reusability, Evidence Exchange,

and Cross-Governance Evidence Reuse.

While these concepts establish the architectural foundations of reusable evidence ecosystems,

their practical value emerges through real-world applications.

This appendix provides illustrative use cases demonstrating how a single evidence set may

support multiple governance environments without requiring repeated evidence generation.

The examples presented herein are illustrative only.

They should not be interpreted as regulatory requirements, compliance procedures, assurance

methodologies, or organizational recommendations.

E.2 USE CASE 01

SUPPLY CHAIN VISIBILITY

Scenario
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A supplier participates in a sustainability-related operational program and generates evidence

through documented activities.

Evidence Generated

¢ Proof Records

¢ Participation History

¢ Verification Records

e NTCC Records

Evidence Reuse

The same evidence may subsequently support:

e Supplier Visibility

e Supply Chain Reporting

* Procurement Reviews

e Sustainability Programs

EIV-Layer Contribution

Evidence Exchange reduces the need for repeated evidence generation across multiple supply

chain stakeholders.

E.3 USE CASE 02

SUSTAINABILITY REPORTING SUPPORT

Scenario

An organization conducts sustainability-related activities across multiple operational units.

Evidence Generated

¢ Participation Activities

e Operational Records
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e Governance Records

¢ Verification References

Evidence Reuse

The same evidence may support:

¢ Sustainability Reporting

¢ Internal Governance Reviews

® Program Evaluation

e Stakeholder Communications

ElV-Layer Contribution

Evidence Continuity improves the long-term usability of reporting-related evidence.

E.4 USE CASE 03

PROCUREMENT AND SUPPLIER ENGAGEMENT

Scenario

Procurement teams require evidence supporting supplier participation and operational

activities.

Evidence Generated

¢ Participation Records

e Verification Histories

¢ Activity References

Evidence Reuse

The same evidence may support:

* Supplier Reviews

* Procurement Processes
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e Sustainability Procurement Programs

e Governance Oversight

ElV-Layer Contribution

Reusable evidence improves documentation efficiency while preserving traceability.

E.5 USE CASE 04

ASSURANCE AND VERIFICATION SUPPORT

Scenario

An assurance provider reviews historical evidence generated through operational activities.

Evidence Generated

¢ Proof Records

¢ Evidence Logs

¢ VVerification References

e Metadata Records

Evidence Reuse

The same evidence may support:

e Assurance Activities

e Verification Procedures

¢ Internal Reviews

e Governance Assessments

EIV-Layer Contribution

Verification-Ready Evidence reduces the need for repeated evidence reconstruction.

E.6 USE CASE 05
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FINANCIAL AND DUE DILIGENCE CONTEXTS

Scenario

A financialinstitution reviews governance and participation-related evidence during due

diligence activities.

Evidence Generated

¢ Participation Histories

e Governance Records

e Evidence References

e Verification Documentation

Evidence Reuse

The same evidence may support:

* Due Diligence Reviews

* Governance Analysis

¢ Sustainability Assessments

¢ [nstitutional Understanding

ElIV-Layer Contribution

Evidence Reuse improves visibility while preserving context and attribution.

E.7 USE CASE 06

EDUCATION AND CREDENTIAL ENVIRONMENTS

Scenario

Participation activities generated through educational programs create evidence histories over

time.

Evidence Generated
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* Learning Participation Records

¢ Activity Histories

¢ Credential References

¢ Participation Metadata

Evidence Reuse

The same evidence may support:

e Credential Verification

e Educational Records

e Lifelong Learning Histories

¢ Institutional Recognition

EIV-Layer Contribution

Evidence Continuity extends the long-term value of educational participation activities.

E.8 THE EVIDENCE EXCHANGE PATTERN

Although the use cases differ, they share a common pattern.

Participation Activities > Evidence Generation > Evidence Documentation Package - Evidence

Exchange > Multiple Governance Contexts > Multiple Uses

The objective is not repeated evidence generation.

The objective is reusable evidence.
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THE EVIDENCE EXCHANGE PATTERN

From Participation to Multiple Uses Across Multiple Governance Contexts
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E.9 GENERATE ONCE, USE MANY TIMES

Across all use cases, the same principle applies.

Generate Once
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Use Many Times

Evidence generated within one environment may continue supporting additional environments

while preserving:

* Meaning

e Attribution

¢ Traceability

¢ Verification Readiness

e Context

This principle represents the practical application of the EIV-Layer framework.

E.10 SUMMARY

Evidence Reusability creates value when evidence can support multiple governance

environments without repeated generation.

The use cases presented within this appendix illustrate how reusable evidence may contribute to

supply chain visibility, sustainability reporting, procurement, assurance, finance, and education.

Accordingly, Evidence Exchange should be understood as the mechanism through which one
evidence set may support multiple governance contexts while preserving continuity, traceability,

and meaning.

APPENDIX F: EVIDENCE METADATA AND REFERENCE TEMPLATES

Subtitle: Reference Structures for Evidence Exchange and Reuse

F.1 PURPOSE

Reusable evidence depends upon consistent reference structures.

Evidence may remain available, traceable, and interoperable only when sufficient contextual

information accompanies the underlying evidence.

Accordingly, this appendix provides illustrative metadata and reference templates supporting

Evidence Exchange and Evidence Reusability.
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The templates presented herein are intended as reference structures only.

They do not represent mandatory implementation requirements and may be adapted according

to organizational, technical, and governance requirements.

F.2 EVIDENCE METADATA PRINCIPLES

Evidence Metadata should support:

¢ |dentification

e Attribution

* Traceability

e Context Preservation

¢ Verification Readiness

¢ Interoperability

Metadata should provide sufficient information to enable evidence interpretation beyond its

original environment.

F.3 BASIC EVIDENCE METADATA TEMPLATE

Illustrative Structure

"entity_id": "ENTITY-001",

"participant_id": "UID-000001",

"participation_domain": "Educational Participation"”,

"activity_category": "Education & Campus Engagement",

"activity_evidence_unit": "AEU-000001",

"timestamp": "2026-01-01T00:00:00Z",

"verification_status": "Verified",
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"framework_version": "EIV-1.0"

Purpose:

Provides minimum contextual information supporting evidence interpretation.

F.4 EVIDENCE REFERENCE TEMPLATE

Illustrative Structure

"evidence_reference_id": "ERO-000001",

"entity_id": "ENTITY-001",

"aeu_reference": "AEU-000001",

"evidence_log_reference": "LOG-000001",

"metadata_reference": "META-000001",

"creation_timestamp": "2026-01-01T00:00:00Z"

Purpose:

Provides a reusable evidence reference structure supporting Evidence Exchange.

F.5 EVIDENCE LOG TEMPLATE

Illustrative Structure

"log_id": "LOG-000001",

"event_type": "Evidence Creation",

"timestamp": "2026-01-01T00:00:00Z",
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"actor_reference": "UID-000001",

"evidence_reference": "ERO-000001",

"status": "Completed"

Purpose:

Supports traceability and historical continuity.

F.6 ACTIVITY EVIDENCE UNIT (AEU) TEMPLATE

Illustrative Structure

"aeu_id": "AEU-000001",

"participation_domain": "Educational Participation”,

"activity_category": "Education & Campus Engagement",

"module_reference": "A03",

"activity_name": "Campus Sustainability Workshop",

"verification_status": "Verified"

Purpose:

Provides the smallest reusable evidence reference unit within the EIV-Layer architecture.

F.7 EVIDENCE DOI TEMPLATE

Illustrative Structure

"doi_reference": "10.64969/example"”,
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"publication_date": "2026-01-01",

"framework_version": "EIV-1.0",

"reference_status": "Active"

Purpose:

Supports persistent evidence references and long-term discoverability.

F.8 EVIDENCE XBRL TEMPLATE

Illustrative Structure

<EvidenceReference>

<EntityID>ENTITY-001</Entity|D>

<ParticipationDomain>EducationalParticipation</ParticipationDomain>

<ActivityCategory>EducationCampusEngagement</ActivityCategory>

<AEU>AEU-000001</AEU>

<VerificationStatus>Verified</VerificationStatus>

<FrameworkVersion>EIV-1.0</FrameworkVersion>

</EvidenceReference>

Purpose:

Supports machine-readable evidence interoperability.

F.9 EVIDENCE REFERENCE OBJECT TEMPLATE

Illustrative Structure

"ero_id": "ERO-000001",
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"aeu_reference": "AEU-000001",

"metadata_reference": "META-000001",

"evidence_log_reference": "LOG-000001",

"doi_reference": "10.64969/example",

"xbrl_reference": "XBRL-000001"

Purpose:

Combines evidence references into a reusable Evidence Reference Object.

F.10 REFERENCE TEMPLATE RELATIONSHIP

The templates described within this appendix function as an integrated architecture.

Activity Evidence Unit (AEU) > Evidence Metadata > Evidence Log > Evidence DOI > Evidence

XBRL » Evidence Reference Object (ERO) » Evidence Exchange > Evidence Reuse
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FIGURE F.1
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F.11 IMPLEMENTATION FLEXIBILITY

Organizations may adapt metadata structures, identifiers, schemas, and reference mechanisms

according to operational requirements.

The objective is not structural uniformity.

The objective is preservation of:

* Traceability

¢ Interoperability

¢ Verification Readiness

e Context Preservation

¢ Reusability

F.12 SUMMARY

Reusable evidence requires reusable reference structures.

The templates presented within this appendix illustrate how metadata, logs, identifiers, DOI
references, XBRL structures, and Evidence Reference Objects may support Evidence Exchange

across governance environments.

Accordingly, these templates should be interpreted as reference architectures supporting

Evidence Reusability rather than mandatory implementation specifications.

APPENDIX G: EVIDENCE REFERENCE OBJECT ARCHITECTURE

Subtitle: The Foundational Addressing Structure of Evidence Exchange

G.1 PURPOSE

Evidence Exchange requires more than evidence generation and documentation.

Evidence must also remain identifiable, referenceable, and reusable across governance

environments.

Accordingly, EIV-Layer introduces the Evidence Reference Object (ERO) Architecture.
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The ERO Architecture establishes the foundational reference structure supporting:

¢ Evidence Identification

¢ Evidence Classification

¢ Evidence Traceability

¢ Evidence Exchange

¢ Evidence Reusability

¢ Evidence Interoperability

The objective is not to replace evidence.

The objective is to provide a reusable reference architecture through which evidence may be

exchanged and reused.

G.2 THE EVIDENCE REFERENCE OBJECT ARCHITECTURE

Within EIV-Layer, reusable evidence is organized through a layered reference architecture.

Participation Domain > Activity Category > Activity Evidence Unit (AEU) > Evidence
Metadata > Evidence Log > Evidence DOI » Evidence XBRL > Evidence Reference Object

(ERO) > Evidence Exchange > Evidence Reuse

Each layer contributes a distinct function supporting reusable evidence.
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FIGURE G.1

THE EVIDENCE REFERENCE OBJECT ARCHITECTURE
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G.3 PARTICIPATION DOMAIN

Function

Context Layer

Participation Domains establish the highest-level classification structure describing where

evidence originates.

Examples include:

¢ Educational Participation

¢ Supply Chain Participation

* Workforce Participation

e Governance Participation

e Community Participation

Participation Domains preserve evidence context.

G.4 ACTIVITY CATEGORY

Function

Classification Layer

Activity Categories provide additional classification granularity within Participation Domains.

Examples include:

¢ Education & Campus Engagement

¢ Supply Chain Verification

e Community Participation

e Governance Activities

Activity Categories improve evidence discoverability.

G.5 ACTIVITY EVIDENCE UNIT (AEU)

Research Program: Evidence Infrastructure Research Series



EMJ.LIFE Research Publications Architecture White Paper | June 2026

Function

Atomic Reference Layer

The Activity Evidence Unit (AEU) represents the smallest reusable evidence reference unit within

the EIV-Layer architecture.

AEUs support:

¢ Activity Identification

¢ Evidence Classification

¢ Reuse Preparation

¢ Reference Consistency

AEUs function as the atomic building blocks of Evidence Exchange.

G.6 EVIDENCE METADATA

Function

Interpretation Layer

Evidence Metadata preserves contextual information necessary for evidence understanding.

Examplesinclude:

* Entity References

* Timestamps

e Framework Versions

¢ Verification Status

¢ Classification References

Metadata supports evidence interpretation beyond its original environment.

G.7 EVIDENCE LOGS

Function
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Continuity Layer

Evidence Logs preserve evidence history over time.

Evidence Logs support:

¢ Traceability

e Attribution

e Continuity Preservation

¢ Historical Reconstruction

Logs connect evidence to its lifecycle history.

G.8 EVIDENCE DOI

Function

Persistence Layer

Evidence DOI structures support:

* Persistent Referencing

* Long-Term Discoverability

¢ Citation Stability

* Reference Continuity

Evidence DOl improves long-term evidence accessibility.

G.9 EVIDENCE XBRL

Function

Machine Readability Layer

Evidence XBRL structures support:

* Machine Readability
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e Taxonomy Alighment

¢ Automated Exchange

e Structured Interoperability

Evidence XBRL improves machine-to-machine evidence exchange.

G.10 EVIDENCE REFERENCE OBJECT (ERO)

Function

Exchange Layer

The Evidence Reference Object aggregates all supporting reference structures into a reusable

evidence object.

An ERO may contain:

e AEU References

e Metadata References

¢ Evidence Logs

¢ DOI References

* XBRL References

The ERO functions as the reusable exchange object of the EIV-Layer architecture.

G.11 THE ROLE OF ERO IN EVIDENCE EXCHANGE

Evidence Exchange depends upon reusable reference structures.

Without EROs:

e Evidence becomes difficult to locate

¢ Evidence becomes difficult to interpret

¢ Evidence becomes difficult to exchange

e Evidence becomes difficult to reuse
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Accordingly, EROs function as the addressing mechanism of Evidence Exchange.

Within the architecture:

Evidence > ERO > Evidence Exchange > Evidence Reuse

The objective is not evidence duplication.

The objective is evidence accessibility.

G.12 SUMMARY

The Evidence Reference Object Architecture establishes the foundational reference structure

supporting reusable evidence.

Through Participation Domains, Activity Categories, Activity Evidence Units, Metadata, Logs, DOI
references, XBRL structures, and Evidence Reference Objects, EIV-Layer provides a
standardized mechanism through which evidence may be identified, exchanged, and reused

across governance environments.

Accordingly, the ERO Architecture should be understood as the addressing layer of the Evidence

Exchange ecosystem.

APPENDIX H: TOWARD REUSABLE EVIDENCE ECOSYSTEMS

Subtitle: The Long-Term Evolution of Evidence Infrastructure

H.1 PURPOSE

The EIV-Layer framework introduces concepts supporting Evidence Reusability, Evidence
Exchange, Evidence Interoperability, Verification Readiness, and Cross-Governance Evidence

Reuse.

These concepts do not exist independently.

Instead, they represent successive stages in the evolution of evidence infrastructure.

The purpose of this appendix is to illustrate how evidence evolves from isolated operational
records into reusable evidence ecosystems capable of supporting multiple governance

environments over time.
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Within the broader PADV-NTCC-InstiTech architecture, evidence does not derive value solely

from its generation.

Its long-term value emerges through continuity, maturity representation, interoperability, and

reusability.

This appendix therefore serves as a conceptual summary of the broader PADV-NTCC-InstiTech-
ICTF-EIV architecture and illustrates how evidence may remain understandable, traceable,

verifiable, and reusable beyond its original operational context.

H.2 THE EVOLUTION OF EVIDENCE

Historically, evidence systems have focused primarily on evidence generation.

As governance environments become increasingly interconnected, evidence systems must

support additional functions beyond generation alone.

Within the broader architecture, evidence evolution may be understood through six progressive

stages.

STAGE 1

Evidence Generation

Focus:

Creating evidence through participation activities and operational interactions.

STAGE 2

Evidence Continuity

Focus:

Preserving evidence over time through structured records, attribution, anchoring, and continuity

mechanisms.

STAGE 3

Evidence Maturity Representation

Focus:
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Representing accumulated Evidence Continuity through structured Evidence Maturity

classifications.

STAGE 4

Evidence Reusability

Focus:

Enabling evidence to support multiple uses without requiring repeated generation.

STAGE 5

Cross-Governance Evidence Reuse

Focus:

Extending evidence value across governance, reporting, assurance, supply chain, finance,

educational, and institutional environments.

STAGE 6

Reusable Evidence Ecosystems
Focus:

Supporting long-term evidence interoperability, exchange, verification readiness, and

sustainable evidence utilization.
Within the broader architecture:

Participation Activities

> PADV

> Proof Records

> NTCC

> Evidence Continuity

> ICTF (Evidence Maturity Representation)
> EIV-Layer (Evidence Reusability)

> Cross-Governance Evidence Reuse

- Reusable Evidence Ecosystems
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Each stage extends the value of evidence beyond its previous state.

Evidence is first generated.

Evidence is then preserved.

Evidence continuity becomes visible through maturity representation.

Reusable evidence becomes capable of supporting multiple governance environments.

Over time, reusable evidence contributes to the formation of interconnected evidence

ecosystems capable of supporting long-term governance interoperability.
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H.3 EVIDENCE INFRASTRUCTURE LAYER

The emergence of reusable evidence ecosystems depends upon infrastructure conditions rather

than isolated technologies.

Accordingly, EIV-Layer introduces the concept of the Evidence Infrastructure Layer.

The Evidence Infrastructure Layer represents the operational conditions supporting:

¢ Evidence Generation

e Evidence Preservation

¢ Evidence Continuity

¢ Verification Readiness

¢ Evidence Exchange

¢ Evidence Reusability

The concept should be interpreted as infrastructure conditions rather than software

architecture.

H.4 EVIDENCE DATA INFRASTRUCTURE

As evidence becomes increasingly reusable, structured evidence data becomes increasingly

important.

Evidence Data Infrastructure refers to the structured data environment supporting reusable

evidence.

Examples include:

¢ Evidence Metadata

¢ Evidence Logs

¢ Evidence DOI References

¢ Evidence XBRL Structures

¢ Evidence Reference Objects
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¢ Evidence Documentation Packages

Together, these components establish the machine-readable foundation supporting Evidence

Exchange.

H.5 EVIDENCE INTEROPERABILITY

Evidence Reusability depends upon Evidence Interoperability.

Evidence Interoperability refers to the ability of evidence to remain understandable,

interpretable, and reusable across governance environments.

Interoperability requires:

e Context Preservation

¢ Traceability

* Metadata Consistency

¢ Verification Readiness

* Reference Stability

The objective is not framework harmonization.

The objective is evidence understanding.

H.6 GOVERNANCE REUSABILITY

Evidence may become reusable.

Governance structures may also become reusable.

Governance Reusability refers to the ability of governance-related evidence and governance

mechanisms to remain applicable across multiple governance environments.

Examples include:

¢ Participation Governance

¢ Verification Governance
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e Documentation Governance

¢ Evidence Integrity Controls

e Continuity Governance
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Governance Reusability extends the value of evidence beyond individual organizational

boundaries.

H.7 THE ROLE OF EIV-LAYER

Within the broader architecture:

PADV > NTCC - InstiTech » ICTF » EIV-Layer

Each layer performs a distinct function.

Layer Function

PADV Evidence Generation

NTCC Evidence Accumulation
InstiTech Evidence Preservation

ICTF Evidence Maturity Classification
EIV-Layer Evidence Reusability

Together, these layers support the evolution of reusable evidence ecosystems.

H.8 FUTURE DIRECTIONS

Future developments may expand the scope of reusable evidence ecosystems.

Potential areas include:

e Supply Chain Evidence Exchange

¢ Evidence Data Registries
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¢ Digital Product Passports

e Sustainability Data Infrastructure

e Interoperable Credential Systems

e Governance Data Ecosystems

These examples illustrate possible future applications rather than prescribed implementation

paths.

H.9 SUMMARY

Evidence infrastructure evolves through successive stages.

The long-term value of evidence depends not only upon its generation, but also upon its

continuity, maturity representation, interoperability, verification readiness, and reusability.

Within the broader architecture:

PADV establishes how participation activities become verifiable evidence.

Proof Records preserve evidence generated through verified participation activities.

NTCC provides a structured mechanism for representing accumulated participation outcomes.

InstiTech establishes the infrastructure conditions necessary for evidence preservation,

governance, and continuity.

ICTF provides a structured representation of accumulated Evidence Maturity through Evidence

Continuity.

EIV-Layer enables evidence interoperability, verification readiness, evidence exchange, and

cross-governance evidence reuse.

Together, these frameworks support the evolution from isolated evidence records toward

reusable evidence ecosystems.

The objective is not repeated evidence generation.

The objective is long-term evidence usability.
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Accordingly, reusable evidence ecosystems should be understood as the next stage in the
evolution of evidence infrastructure, where evidence remains understandable, traceable,
verifiable, and reusable across governance environments while preserving continuity, context,

and long-term institutional value.

ACKNOWLEDGMENTS

Subtitle: Dialogues, Contributions, and Institutional Context

The development of the Evidence Interoperability and Verification Layer (EIV-Layer) reflects an
ongoing exploration of Evidence Reusability, Evidence Interoperability, Verification Readiness,
Evidence Exchange, and Cross-Governance Evidence Reuse across increasingly interconnected

governance environments.

This framework was not developed in isolation.

Its evolution has been informed by participation in public consultations, technical discussions,
governance forums, interoperability initiatives, professional exchanges, implementation

experiences, and sustainability-related dialogues across multiple institutional ecosystems.

The author gratefully acknowledges the broader communities, institutions, practitioners,
researchers, technology architects, governance professionals, and standards participants

whose work has contributed to the development of the concepts presented in this publication.

GOVERNANCE, REPORTING, AND DISCLOSURE ECOSYSTEMS
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materials, consultations, and professional discussions associated with:
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¢ International Sustainability Standards Board (ISSB)
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These initiatives continue to demonstrate the growing importance of interoperability,
traceability, machine-readable information structures, verification readiness, and evidence

continuity across governance environments.

INTEROPERABILITY, IDENTITY, AND DIGITAL TRUST COMMUNITIES

The framework has also benefited from ongoing developments and discussions relating to digital
identity, interoperability architectures, metadata systems, persistent identifiers, evidence

traceability, and trust infrastructure.

These discussions have contributed to the development of concepts relating to:

¢ Evidence Interoperability
¢ Evidence Exchange

* Evidence Documentation
* Metadata Preservation

¢ Verification Readiness

¢ Evidence Reusability

¢ Long-Term Reference Continuity

PARTICIPATION AND IMPLEMENTATION CONTEXT

The practical foundations of the framework draw upon implementation experiences, operational
observations, and methodological development associated with the broader PADV, NTCC,

InstiTech, and ICTF architectures.

These experiences have supported the exploration of:

¢ Evidence Generation

¢ Evidence Continuity

¢ Evidence Maturity Representation
* Evidence Documentation

* Evidence Exchange

¢ Cross-Governance Evidence Reuse

The resulting observations have contributed to the development of the EIV-Layer architecture

and reusable evidence ecosystem concepts presented within this publication.
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Their work continues to influence contemporary discussions concerning information
infrastructure, institutional development, interoperability, governance systems, collective

action, organizational structures, adaptive systems, and long-term continuity.
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