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EXECUTIVE SUMMARY

This document specifies the complete architecture of a sovereign infrastructure for 
environmental continuity, physical validation and systemic stability. The need is conditional: it 
arises only when the system adopts the environmental continuity architecture (territorial auditing, 
carbon mineralization, physical replacement, banking and insurance integration). If the system 
operates only under the traditional insurance and carbon credit model, existing national supervisors 
are sufficient.

However, if the system evolves to include continuous territorial auditing (WatchLion™), 
transformation of CO₂ into mineralized carbonate, tripartite validation (Government, Banks, 
Insurance) via BTVE™, and physical replacement mechanisms, then a new systemic function 
emerges that is not supervised by any existing structure.

This architecture introduces:
- Ensurance Central – specialised governance layer to supervise the environmental continuity 
function.
- ESRF (Environmental Stability Reserve Facility) – systemic reserve for physical replacement 
in case of insurer failure, with a formal administration and governance structure.
- ERM (Environmental Resolution Mechanism) – post-event financial recovery mechanism.
- Meta-Supervision – independent layer ensuring transparency and accountability of governance.



- Systemic Risk Classification Framework – SR-1 to SR-5 levels for escalation and proportionate 
response.
- Global Technical Council (Maind Global Technical Infrastructure Laboratory) – technical 
coordination body among participating jurisdictions, responsible for standardisation, knowledge 
transfer and independent technical auditing.
- Systemic Risk and Operational Continuity Management Framework – minimum principles for 
risk management, operational resilience and continuity for the safe operation of the architecture.
- ESRF Governance – formal reserve administration structure, with segregation of duties and 
accountability.
- Independence and Conflicts of Interest – explicit policy to prevent regulatory capture and 
ensure impartiality.
- Interoperability Framework – minimum technical standards for communication among 
sovereign jurisdictions.
- Research, Development and New Materials Framework – permanent applied research structure
to transform territorial data, mineralization processes and industrial capabilities into new materials 
and technical knowledge.
- Technological Evolution of Materials Framework – mechanisms for observation, registration, 
technical classification and monitoring of materials, compounds and processes derived from the 
infrastructure.
- Cybersecurity Framework – controls and measures to protect against digital threats.
- Data Governance Framework – rules for ownership, retention, sharing and data sovereignty.
- Prudential Classification of Continuity Assets – definition of jurisdictional competences for 
regulatory classification.

The architecture fully respects national sovereignty: each jurisdiction builds its own T3 
engines, operates its laboratories and maintains its sovereign asset custody mechanisms. What
is centralised (and coordinated by the Council) is only interoperability, neutral settlement 
(MIMA) and continuity governance.

This document is not a legislative proposal. It is a technical specification derived from a 
reference architecture, ready to be adopted by sovereign jurisdictions and multilateral 
organisations.

1. FOUNDATION AND OBJECTIVE

1.1 Purpose of the Document
To specify the functional need for a governance and technical coordination layer to supervise 
environmental continuity systems operated by the insurance sector, integrating monetary, fiscal, 
prudential authorities and multilateral organisations.
It is not a legislative proposal. Its purpose is to demonstrate, based on a reference architecture, that:
(a) the environmental continuity layer introduces a new systemic function for insurers;
(b) this function exceeds the traditional scope of insurance activity;
(c) its safe operation requires specific coordination, supervision and governance;
(d) the absence of this layer generates unmitigated systemic risks;
(e) the need is conditional – it arises only when the system adopts the environmental continuity 
architecture.

1.2 Causal Chain (Conditional)
The functional need derives from the evolution of environmental asset integrity architectures. The 
components are publicly registered with timestamp, hash and legal protection.

Order | Component/Event | Function



1 | WatchLion™ | Territorial observability and continuous auditing of real carbon sink capacity
2 | Carbon Mineralization | Transformation of CO₂ into mineralized carbonate – physical, 
traceable, custodiable asset
3 | Bridge OS | Interoperability layer between environmental asset custody and banking system
4 | BTVE™ | Tripartite validation layer between Government, Banks and Insurance, with three data
views
5 | Systemic Resolution Protocol | Auditing, suspension, conversion and replacement mechanism 
for fraudulent environmental assets

If the system operates only under the traditional insurance model, the above chain does not apply 
and national insurance supervisors are sufficient.
If the system adopts the environmental continuity architecture, then the above chain applies and a 
new systemic function emerges that no one supervises.

2. THE NEW SYSTEMIC FUNCTION OF INSURERS

2.1 Traditional vs. Systemic Function

Dimension | Traditional Function | Systemic Function
Role | Risk transfer (policy issuance) | Environmental continuity guarantor and systemic stability
Timing | Ex-ante and ex-post | During resolution protocol execution – when audit identifies 
inconsistency
Product | Indemnification in fiat currency | Physical replacement via mineralized carbonate
Asset Relation | Assesses risk and covers losses | Validates asset integrity and ensures physical 
continuity

2.2 Additional Functions in the Architecture
1. Environmental risk validation – consuming environmental metrics and risk index calculation.
2. Regulatory continuity maintenance – ensuring ESG and CBAM compliance after fraud.
3. Collateral stability preservation – preventing banking losses.
4. Physical recomposition execution – replacing fraudulent assets with mineralized carbonate.
This function is no longer just "insurance". It is "systemic environmental asset continuity".

3. IDENTIFIED INSTITUTIONAL GAP

3.1 Parallel with Traditional Financial Infrastructures

Level | Traditional Financial Infrastructure | Environmental Continuity System (current)
Private Executor | Authorised institutions | Commercial Insurers (exist)
National Supervisor | Competent jurisdiction authority | Competent jurisdiction authorities (exist, 
but supervise financial solvency, not physical integrity)
Systemic Coordination | National financial stability structures | None

3.2 Unanswered Operational Questions
- Who validates the continuity mechanisms operated by insurers?
- Who supervises the mineralized carbonate reserves?
- Who coordinates cross-border replacement operations?
- Who defines minimum eligibility criteria for insurers to act as continuity guarantors?
- Who supervises foreign insurers with green assets on their global balance sheet?

4. ENSURANCE CENTRAL (GOVERNANCE LAYER)



4.1 Definition
Ensurance Central (EC): Institutional governance layer responsible for supervising, coordinating 
and ensuring the execution of the environmental continuity function. The term "Ensurance" is 
chosen to distinguish it conceptually from "Insurance" (private insurance). The EC does not 
supervise the entire insurance market – only the environmental continuity function.

4.2 Position in the Architecture
The EC operates above insurers, as a specialised governance layer.

4.3 Specific Functions (Technical Requirements)

Function | Description
Asset pre-validation | Audit of the physical integrity of green assets of insurers (national or foreign) 
before authorisation to operate in the continuity function.
Continuous monitoring | Real-time tracking of the integrity of custodied assets.
Audit coordination | Receipt of territorial inconsistency alerts and coordination of the institutional 
response.
Physical replacement supervision | Ensuring that the insurer activates the carbonate reserve 
according to the architecture’s procedures.
Accountability | Notification of national supervisors and governments about identified 
greenwashing or fraud.
Technical interoperability standardisation | Establishment of technical standards for different 
national implementations to interoperate (data formats, APIs, cryptographic requirements).

4.4 Functional Analogy with Monetary Authority or National Financial Stability Structure

Dimension | Monetary Authority / National Financial Stability Structure | Ensurance Central (EC)
Private Executor | Authorised institutions | Commercial Insurers (only in the environmental 
continuity function)
National Supervisor (solvency) | Competent jurisdiction authority | National supervisors (already 
exist) – the EC does not replace this function
Systemic continuity coordination | (not applicable) | The EC coordinates the continuity mechanisms 
foreseen in the architecture
Technical Eligibility Certification | Competent authority authorises institutions under its jurisdiction
| The EC certifies the technical eligibility of insurers to operate in the continuity function (after 
auditing physical integrity)
Asset Monitoring | Competent authority monitors asset quality | The EC monitors the physical 
integrity of insurers’ green assets (not solvency)
Sanction and Intervention | Competent authority applies sanctions | The EC may suspend the 
technical certification for the continuity function or activate the ESRF in case of failure
Guarantee Execution | Competent authority executes guarantees | The EC supervises the insurer in 
executing replacement; if the insurer fails, the EC activates the ESRF

5. ESRF – ENVIRONMENTAL STABILITY RESERVE FACILITY

5.1 Definition
Reserve and continuity infrastructure ensuring the execution of obligations even when an insurer 
fails. It is not an insurance company, bank or regulatory authority.

5.2 Purpose
- continuity reserves for environmental asset replacement
- systemic stabilisation during fraud events



- temporary liquidity support
- preservation of banking stability and ESG/CBAM compliance

5.3 Eligible Assets
- mineralized carbonates
- custody-validated environmental reserve assets
- sovereign continuity reserves
- other assets defined by the competent authority (with physical verifiability, traceability, custody 
validation, auditability)

5.4 Activation Conditions
- territorial inconsistency detection
- sovereign audit validation
- environmental asset suspension
- determination that the obliged insurer/issuer cannot execute the replacement within the required 
timeframe
Activation of the ESRF does not eliminate the liability of the originally obliged party.

5.5 Continuity Execution Flow
WatchLion™ → Fraud Detection → Government Validation → EC Notification → Asset 
Suspension → Insurer Replacement Obligation → Failure → ESRF Activation → Carbonate 
Replacement → Continuity Preserved

5.6 Funding Sources
- insurer contributions
- continuity participation fees
- sovereign stabilisation funds
- multilateral facilities (e.g., Green Climate Fund)
- funds recovered through environmental fraud restitution
- other jurisdiction-specific mechanisms

5.7 Relationship with the EC
The EC supervises the continuity function; the ESRF provides the reserve infrastructure that 
supports that function. The EC does not own reserve assets. The ESRF does not supervise insurers. 
Both components operate independently but in a coordinated manner, under the systemic continuity 
coordination of the EC and the physical reserve of the ESRF.

5A. ESRF GOVERNANCE

5A.1 Reserve Administration
The ESRF shall have a formal administration structure responsible for:
- reserve management (including selection and monitoring of eligible assets);
- control of asset eligibility according to criteria defined by the competent authority;
- reserve liquidity monitoring;
- execution of authorised mobilisations (as per Section 5.4);
- periodic accountability to the competent authority.

5A.2 Segregation of Duties
The ESRF administration shall be independent from:
- participating insurers;
- Ensurance Central;
- custody operators;



- environmental asset issuers.
No supervised entity may directly control or influence the reserve administration.

5A.3 Accountability
The ESRF shall maintain:
- periodic reports on reserve composition, activations and replenishments;
- annual independent audits (or at a frequency defined by the competent authority);
- reserve statements available for supervisory review;
- historical records of all mobilisations, with justification and authorisation.

5B. PRUDENTIAL CLASSIFICATION OF CONTINUITY ASSETS

5B.1 Jurisdictional Competence
The final prudential classification of mineralized carbonate and other continuity assets – whether as 
physical reserve, environmental asset, collateral, liquidity asset, guarantee asset or industrial stock –
is exclusively jurisdictional. Each monetary authority, prudential authority, competent accounting 
body or competent legislator shall determine the classification according to its own legal and 
regulatory framework.

5B.2 Verifiable Attributes to Assist Classification
The architecture provides the following verifiable attributes to support authorities’ decisions:
- Physical permanence: mineralized carbonate is chemically stable, non-reversible and does not 
degrade over time.
- Traceability: each batch has a Unique Asset Identifier (UAI) and immutable timestamp via 
quantum-cognitive custody (XQ³).
- Liquidity potential: the asset can be custodied (SKBOS™), tokenised and settled through MIMA.
- Price traceability: the asset can be indexed to a combination of mineralisation energy cost (PoE) 
and parity with a transparent mineral or monetary reference.
- Possible sovereign use: the asset may be considered by sovereign entities according to applicable 
law.

5B.3 Determination of Haircuts, Risk Weights and Eligibility
All haircut parameters, risk weightings, capital treatment and eligibility criteria remain the 
exclusive competence of the competent prudential and monetary authorities. This architecture does 
not prescribe those values; it only provides the underlying data infrastructure (observability, 
permanence, traceability, auditability) to enable competent authorities to make informed decisions.

6. ERM – ENVIRONMENTAL RESOLUTION MECHANISM

6.1 Definition
Institutional recovery and resolution layer, acting after continuity has been preserved. Its purpose is 
to recover costs, establish financial accountability and preserve long-term sustainability of the 
system.

6.2 Purpose
- establish financial accountability
- recover replacement costs
- support restitution procedures
- coordinate actions against fraudulent issuers
- replenish systemic reserves
- preserve long-term financial sustainability



6.3 Resolution Triggers
- confirmed fraud
- confirmed over-issuance
- material territorial inconsistency
- failure of an obliged participant to execute replacement
- activation of the ESRF
- systemic risk escalation to SR-4 or SR-5

6.4 Recovery Sources
- fraudulent asset issuers
- responsible territorial entities
- obliged insurers
- counterparties responsible for environmental misrepresentation
- other legally liable parties

6.5 Process
Inconsistency → Continuity preserved → Losses quantified → Responsible parties identified → 
Recovery actions initiated → Funds allocated (ESRF, sovereign stabilisation, future operations)

6.6 Relationship with ESRF and Government
The ESRF stabilises immediately; the ERM restores financial balance over time. The ERM does not
replace judicial systems or regulators; it is a coordination layer.

7. META-SUPERVISION AND GOVERNANCE

7.1 Purpose
The architecture requires supervision also over the governance structures, to prevent concentration 
of authority, governance failure, operational capture or systemic misuse.

7.2 Scope of Oversight
- audit of EC decisions
- audit of ESRF activation procedures
- audit of ERM recovery and restitution procedures
- verification of legal compliance
- review of systemic continuity events and cross-border operations
- review of eligibility criteria
- audit of risk classification consistency

7.3 Oversight Models (sovereign, no recommendation)

Model | Description
A – National Oversight | Fiscal Authority, Legislature or Court of Accounts
B – Macroprudential Oversight | Monetary, prudential or equivalent authority
C – Joint Body | Government + insurance supervision + banking supervision + environmental 
authority
D – Multilateral Forum | Supranational structure with participating jurisdictions

7.4 Principles
- No layer exercises unrestricted authority over itself.
- All governance functions shall be auditable, reviewable and accountable.
- The oversight layer shall be institutionally independent from the EC, ESRF, ERM, insurers and 
custodians.



7A. INDEPENDENCE AND CONFLICTS OF INTEREST

7A.1 Objective
Ensure institutional independence among the different participants of the architecture – supervisors,
operators, custodians, insurers and reserve administrators – preventing conflicts of interest, 
regulatory capture and undue influence.

7A.2 Principles
- Functional segregation: supervision, execution, custody, reserve administration and recovery 
functions shall be carried out by distinct entities, without overlapping incompatible responsibilities.
- Decision transparency: decisions affecting environmental continuity must be documented, 
reasoned and auditable.
- Decision traceability: each relevant decision shall be recorded with responsible person, date and 
justification.
- Formal disbarments: the competent authority shall establish clear rules for disqualification and 
cooling-off periods for governance body members who have worked in the regulated private sector, 
including the definition of appropriate timeframes.
- Independent audit: application of conflict-of-interest rules shall be periodically verified by 
independent external audit.

7A.3 Explicit Prohibitions
- No member of the Ensurance Central may have an economic interest in an insurer, custodian or 
environmental asset issuer.
- No administrator of the ESRF may have been employed, during the period defined by the 
competent authority, in a company directly benefiting from reserve mobilisations.
- National supervisors shall maintain structural separation between areas that supervise traditional 
insurers and those that supervise the environmental continuity function.

8. SYSTEMIC RISK CLASSIFICATION (SR)

8.1 Purpose
Standardised methodology for classification, escalation and proportionate response to continuity 
events.

8.2 Risk Levels

Level | Name | Characteristics | Required Action
SR-1 | Localised Operational Inconsistency | Isolated, limited territorial impact, no material effect 
on asset integrity | Monitoring, corrective procedures
SR-2 | Material Environmental Integrity Event | Confirmed discrepancy affecting asset integrity, 
potential regulatory impact, limited market exposure | Asset review, enhanced monitoring, insurer 
notification
SR-3 | Confirmed Fraud or Replacement Event | Confirmed greenwashing or over-issuance, 
replacement obligation activated | Asset suspension, replacement execution, regulatory notification
SR-4 | Multi-Entity Continuity Event | Multiple affected entities, cross-border implications, 
significant continuity risk | Coordinated institutional response, ESRF readiness review, enhanced 
supervisory coordination
SR-5 | Systemic Environmental Continuity Event | Widespread integrity failure, significant threat to
financial stability, risk of loss of confidence in environmental asset markets | Emergency 
governance procedures, ESRF activation (if necessary), ERM, sovereign and macroprudential 
coordination



8.3 Principles
- Escalation: risk classifications may be escalated whenever severity, geographic scope, financial 
impact or continuity implications increase.
- Proportionality: institutional responses shall remain proportional to severity, preventing both 
under-reaction and excessive intervention.
- Periodic review: criteria may be updated by the competent authority.

8A. SYSTEMIC RISK AND OPERATIONAL CONTINUITY MANAGEMENT 
FRAMEWORK

8A.1 Objective
This framework establishes the minimum principles for risk management, operational resilience and
continuity necessary for the safe operation of the environmental continuity architecture. Its goal is 
to ensure that operational, technological, financial, environmental or institutional events do not 
compromise the infrastructure’s continuity.

8A.2 Risk Categories

Category | Description
Operational Risk | Failure of processes, people or systems
Technological Risk | Failure of software, hardware, telecommunications or digital infrastructure
Environmental Integrity Risk | Divergence between declared environmental asset and observed 
physical reality
Custody Risk | Loss, compromise or inconsistency of custodied assets
Continuity Liquidity Risk | Temporary shortage of assets for replacement
Governance Risk | Supervisory failures, conflicts of interest or institutional capture
Legal Risk | Regulatory conflicts or legal limitations across jurisdictions
Systemic Risk | Events capable of compromising multiple entities or infrastructure stability

8A.3 Three Lines of Defence Model
The architecture adopts the principle of functional separation of responsibilities.
First Line: WatchLion™, Insurers, Custody operators, Settlement operators – responsible for 
operational execution.
Second Line: Ensurance Central, National supervisors, Compliance and monitoring functions – 
responsible for supervision and control.
Third Line: Meta-Supervision, Independent audits, Competent sovereign bodies – responsible for 
independent verification of system effectiveness. This model follows structures widely used in 
institutional risk management.

8A.4 Operational Continuity
The architecture shall maintain operational capacity during: critical technological failures; 
telecommunications interruptions; natural disasters; extreme climate events; institutional failures; 
temporary unavailability of participants.
Each jurisdiction shall maintain: operational continuity plans; disaster recovery plans; redundant 
infrastructure; alternative communication mechanisms.

8A.5 Resilience Tests
Architecture participants shall periodically perform: operational continuity tests; custody recovery 
tests; interoperability tests; response exercises for SR-4 and SR-5 events; cross-border coordination 
exercises. Results shall be reported to the competent authority.



8A.6 Resilience Indicators
The competent authority may monitor indicators such as: time to detect inconsistencies; response 
time; replacement time; system availability; ESRF reserve capacity; ERM recovery efficiency. 
Indicators are for prudential monitoring purposes only.

8A.7 Systemic Continuity Principle
No individual component of the architecture shall constitute a single point of failure. The 
infrastructure shall be designed so that: localised failures do not compromise global continuity; 
reserves can be mobilised when needed; recovery mechanisms can restore financial balance; 
governance remains auditable during critical events.

8B. CYBERSECURITY FRAMEWORK

8B.1 Objective
Protect the environmental continuity infrastructure against: unauthorised access to systems, data or 
custodied assets; manipulation of audit, custody or settlement records; compromise of kernel 
hardware or communications integrity; systemic unavailability caused by cyberattacks.

8B.2 Minimum Controls
Participants of the architecture (including WatchLion™, EC, ESRF, custodians and settlement 
operators) shall implement at least the following controls:
- Strong authentication: multi-factor access, privilege segregation, immediate revocation of 
unnecessary accesses.
- Environment segregation: production networks and systems shall be isolated from development 
and test environments.
- Encryption at rest and in transit: all sensitive data (custody records, cryptographic keys, audit logs)
shall be cryptographically protected.
- Continuous monitoring: intrusion detection systems, centralised log analysis and real-time alerts.
- Incident response: documented cyber incident response plan, including communication to 
competent authorities and activation of continuity procedures.
- Periodic tests: penetration tests, vulnerability analyses and cyber recovery exercises performed at a
frequency defined by the competent authority.

8B.3 Cybersecurity Responsibility
Responsibility for implementing controls lies with each participant of the architecture, in 
accordance with applicable laws and regulations in its jurisdiction. The Ensurance Central shall 
require periodic evidence of compliance with this framework as a condition for maintaining 
authorisation to operate in the continuity function.

8C. DATA GOVERNANCE FRAMEWORK

8C.1 Data Ownership
Raw data of territorial auditing, mineralisation and custody belong exclusively to the jurisdiction 
where they were generated. No external entity (including the Ensurance Central or the Technical 
Council) may claim ownership of such data.

8C.2 Data Retention
Each jurisdiction shall maintain at least the following records for the period defined by its local 
legislation:
- WatchLion™ audit histories;
- mineralisation records (batches, UAIs, timestamps);
- custody and movement records of carbonates;



- records of ESRF activations and ERM executions.

8C.3 International Sharing
Sharing of data between jurisdictions (e.g., for cross-border asset validation) shall respect:
- explicit consent of the originating jurisdiction;
- anonymisation or aggregation whenever possible;
- specific purpose (e.g., integrity verification, reconciliation);
- prohibition of transferring raw data to servers outside the originating jurisdiction, unless a specific 
international treaty applies.

8C.4 Data Sovereignty
Data shall remain stored on local hardware (sovereign kernel). Remote access for interoperability 
purposes (Section 10A) shall be via secure APIs, without full replication of data outside the 
jurisdiction.

8C.5 Access Auditing
Every access to sensitive data shall be recorded in an immutable audit trail, containing: requestor 
identity, date and time, purpose, and which data were accessed. Trails shall be kept for the minimum
period required by the competent authority and be available for inspection by independent auditors.

8C.6 Confidentiality
Commercially sensitive information or personal data protected by privacy legislation (e.g., LGPD, 
GDPR) shall be treated according to applicable rules. This framework does not authorise the 
sharing of protected information without proper legal basis.

9. COMPLETE ARCHITECTURE – SEVEN LAYERS

The environmental continuity architecture is structured into seven clearly separated institutional 
layers:

Level | Layer | Function
1 | WatchLion™ | Territorial observability, auditing, capacity verification, fraud detection
2 | BTVE™ | Tripartite validation (Government, Banks, Insurance) – Governance, Financial, Risk 
views
3 | Ensurance Central | Supervision, coordination, technical eligibility certification, continuity 
governance
4 | Commercial Insurers | Continuity guarantee, replacement execution, regulatory continuity 
preservation
5 | ESRF | Reserve management, liquidity, extraordinary replacement capacity
6 | ERM | Financial recovery, restitution, accountability, reserve replenishment
7 | SKBOS™ / SKCCBOS™ / MIMA™ | Custody, interoperability, settlement, asset 
continuity

This architecture eliminates excessive concentration of functions, creates explicit last-resort 
guarantors and aligns with principles widely used in systemic financial infrastructures and 
international frameworks for stability, supervision and prudential governance, cited only as good 
practice references.

10. INTERNATIONAL TECHNICAL COORDINATION – COUNCIL (MAIND GLOBAL 
TECHNICAL INFRASTRUCTURE LABORATORY)

10.1 Definition



The Maind Global Technical Infrastructure Laboratory (MG-TIL) – or simply Council – is the 
technical coordination body among participating jurisdictions. It is not a supranational regulator; it 
is a neutral technical forum for standardisation, knowledge transfer, certification and independent 
technical auditing.

10.2 Justification
The architecture requires sovereign jurisdictions to build their own T3 engines, laboratories and 
auditing systems, but also that these systems be interoperable (via MIMA) and follow common 
integrity standards. The Council provides this coordination layer without violating sovereignty.

10.3 Technical Functions of the Council

Function | Description
Common technical standards | Defines interfaces between local hardware (T3 engine, WatchLion) 
and MIMA (asset format, APIs, security requirements).
Research and innovation roadmap | Identifies gaps in mineralisation (chemistry, physics, 
engineering) and coordinates research across national laboratories.
Knowledge transfer and capacity building | Creates training programmes for engineers, chemists 
and physicists; establishes international technician certifications.
Technical dispute resolution | Provides a neutral forum for resolving technical disagreements (e.g., 
carbon capture verification).
Independent technical auditing | Performs conformity audits of local systems against Council 
standards (no access to raw data, only interoperability certification).
Specification updating | Keeps the architecture documentation alive, incorporating scientific and 
technological advances.

10.4 Institutional Models (no recommendation)

Model | Seat | Real example
UN-based | Could be linked to UNFCCC or CEET | CEET (Council of Engineers for the Energy 
Transition)
Ad-hoc technical treaty | Independent organisation with voluntary members | IEA Technology 
Collaboration Programme (TCP)
Public-private consortium | Includes governments, central banks, industry associations | EIT 
RawMaterials, CBE JU

The choice is sovereign and political; the proposed Council is a technical specification, not a treaty 
proposal.

10.5 Relationship with the Ensurance Central
- Ensurance Central = governance of the continuity function (supervision of insurers, ESRF, ERM).
- Council = technical coordination of the infrastructure (standards, research, training, technical 
auditing).
They are complementary. The EC operates at the financial-regulatory level; the Council operates at 
the science-engineering level.

10A. INTEROPERABILITY FRAMEWORK

10A.1 Objective
Enable secure and consistent communication among national implementations of the architecture, 
ensuring that assets, events and continuity information can be exchanged between sovereign 
jurisdictions without violating sovereignty.



10A.2 Data Standards
- Unique identifiers: each continuity asset (carbonate batch, replacement event, ESRF activation) 
must have a Global Unique Identifier (GUI) compatible with ISO/IEC 9834-8 (UUID) or 
equivalent.
- Data schemas: data exchanged between jurisdictions shall follow public schemas published by the 
Technical Council, covering: asset metadata (type, quantity, timestamp, batch hash); continuity 
events (SR-1 to SR-5, structured description); ESRF activations and ERM recoveries.
- Exchange formats: JSON or CBOR with mandatory cryptographic signature.

10A.3 APIs and Protocols
- Jurisdictions shall expose at least asset query interfaces (validity check, balance, pending items) 
and continuity event notification interfaces.
- Communication protocol shall use TLS 1.3 or higher, with certificates issued by mutually 
recognised authorities.
- Detailed API specifications (endpoints, methods, authentication) shall be maintained by the 
Technical Council and reviewed periodically.

10A.4 Continuity Events
Events classified at SR-1 to SR-5 levels shall be communicated between jurisdictions when there is 
cross-border impact (e.g., an asset registered in one country traded in another; a foreign insurer 
involved). The event format shall include: event identifier, SR level, originating jurisdiction, 
date/time, assets involved, measures taken, and digital signature of the competent authority.

10A.5 Cryptographic Requirements
- All interoperable messages shall be digitally signed by the emitting entity (e.g., national EC, 
supervisor).
- Integrity hashes shall accompany each transmitted data batch.
- Jurisdictions shall publish their public verification keys in accessible repositories (e.g., via the 
Technical Council).

10A.6 Synchronisation and Reconciliation
- Periodic reconciliation mechanisms shall be established between jurisdictions that share common 
assets or participants.
- In case of discrepancy between records of different jurisdictions, the principle applies that the 
record of the asset’s origin jurisdiction prevails for physical integrity purposes.

10A.7 Shared Audit Trails
Jurisdictions shall keep records of interoperable exchanges (who sent what, when, to whom) and 
make them available for audit by Meta-Supervision, without violating sovereignty of non-shared 
data.

10B. RESEARCH, DEVELOPMENT AND NEW MATERIALS FRAMEWORK

10B.1 Objective
Establish mechanisms for applied research aimed at transforming territorial data, mineralization 
processes, geological resources and industrial capabilities into new materials, production processes 
and technical knowledge relevant to the environmental continuity infrastructure. The architecture 
may, complementarily, act as a platform for scientific, technological and materials engineering 
development.

10B.2 National Mineralisation and Materials Laboratories



Each jurisdiction may maintain specialised laboratories responsible for:
- research on carbon mineralization;
- development of new reagents;
- development of new catalysts;
- mineralogical characterisation;
- research on advanced materials;
- industrial validation of new compounds;
- assessment of technical scalability;
- research on materials engineering;
- research on mineral transformation processes.
Laboratories may operate in cooperation with universities, research institutes, technology centres, 
science parks, private companies and national or international scientific institutions.

10B.3 Discovery of New Materials
The integration of WatchLion™, T3 engines, national laboratories, industrial infrastructure and 
territorial observability systems may allow the identification, characterisation and validation of 
materials with technical, scientific or industrial potential. Such materials may include, among 
others:
- special carbonates;
- silicates;
- ceramic materials;
- composite materials;
- synthetic minerals;
- inputs for energy storage;
- electronic materials;
- construction materials;
- environmental remediation materials;
- new compounds derived from mineralisation processes.

10B.4 Integration with Productive Systems
Results obtained by laboratories may be evaluated for their technical applicability in industrial 
processes, production systems, engineering materials and other uses compatible with the legislation 
and technical requirements of the participating jurisdiction.

10B.5 Applied Territorial Intelligence
Data produced by the infrastructure may be used for:
- geological mapping;
- mineralogical characterisation;
- logistical assessment;
- identification of strategic resources;
- geoscientific research;
- mineral potential analysis;
- technical support for applied research.

10B.6 Technology Transfer
The Global Technical Council (as per Section 10.3) may coordinate:
- cooperative research programmes;
- sharing of methodologies;
- technical certification;
- training of specialists;
- knowledge transfer between jurisdictions;
- scientific and technological exchange;



- harmonisation of research protocols.

10B.7 Scientific Evolution of the Infrastructure
The architecture shall allow the continuous incorporation of scientific advances related to 
mineralisation, applied chemistry, geology, materials engineering, industrial processes and other 
correlated areas. The updating of methods, protocols and processes shall occur in a manner 
compatible with the principles of auditability, traceability, interoperability and verifiability 
established by the architecture.

10C. TECHNOLOGICAL EVOLUTION OF MATERIALS FRAMEWORK

10C.1 Objective
Establish mechanisms for observation, registration, technical classification and monitoring of the 
evolution of materials, compounds and processes derived from the mineralisation infrastructure and 
territorial observability.

10C.2 Scope
The framework may cover:
- materials derived from carbon mineralization;
- new mineral compounds;
- synthetic materials;
- composite materials;
- specialised reagents;
- catalysts;
- intermediate products of industrial processes;
- technologies associated with mineral transformation.

10C.3 Technical Registration
Identified materials may be documented through:
- physico-chemical characterisation;
- origin traceability;
- production methodology;
- technical documentation;
- safety requirements;
- auditability criteria.

10C.4 Technical Classification
Classification of materials may consider:
- chemical composition;
- physical stability;
- mechanical properties;
- thermal properties;
- electrical properties;
- potential for technical application;
- storage and custody requirements.

10C.5 Scientific Integration
Knowledge produced may be shared among laboratories, research centres and participating 
institutions through the technical cooperation mechanisms defined by the Global Technical Council.

10C.6 Knowledge Preservation



Research results, protocols, methodologies and scientific data may be preserved in auditable 
repositories (in line with the principles of Section 8C), ensuring continuity of technical knowledge 
across different generations of the infrastructure.

10C.7 Compatibility with the Architecture
This framework does not alter the functions of territorial observability, environmental continuity, 
supervision, custody, settlement, interoperability or reserve management. Its purpose is to 
complement the architecture by creating a permanent layer of scientific, technological and materials
engineering evolution associated with mineralisation processes and physical validation.

11. OPERATIONAL FLOWS

11.1 Authorisation of Foreign Insurers (for the continuity function)

Step | Action | Responsible
1 | Insurer requests authorisation to operate in the territory in the environmental continuity function |
Insurer
2 | Financial/solvency verification | National supervisor
3 | Audit of global green assets (physical integrity) | EC + WatchLion™
4 | Requirement of physical proof | WatchLion™
5 | Granting or conditioning of authorisation | EC

11.2 Continuous Monitoring and Guarantee Execution

Step | Action | Responsible
1 | Continuous monitoring | WatchLion™
2 | Fraud alert | WatchLion™ → EC
3 | Asset suspension and notification | EC
4 | Notification to replace | Insurer
5 | Supervision of replacement | EC
6 | If failure → activation of ESRF | EC + ESRF
7 | Cost recovery via ERM | ERM + Government/Supervisor

12. REFERENCES TO BACKING DOCUMENTS (examples)

Document | Function
WatchLion™ – Level Zero Infrastructure | Territorial observability
XQ⁵SKCCBOS™ – Environmental Carbon Custody Bridge OS | Bridge to banking system
BTVE™ – Bridge Extension (04/08/2026) | Tripartite validation (Government, Banks, Insurance)
Sovereign Environmental Integrity Infrastructure – White Paper (25/05/2026) | Framework for 
greenwashing reduction

Publicly registered documents with timestamp, hash and legal protection.

13. TECHNICAL RESPONSIBILITY DISCLAIMER

This document does not constitute a legislative proposal, legal/financial advice, guarantee of 
adoption or binding opinion. Its purpose is exclusively technical and architectural: to specify a 
functional need derived from a reference system architecture.



Implementation – under any institutional model – is a sovereign decision of governments, monetary
authorities, regulators and legislators. The role of this document is only to specify the functional 
need – not to impose solutions.

No institutional reference in this document shall be interpreted as endorsement, participation, 
approval, recognition or formal association of any government, monetary authority, regulator, 
international organisation or private entity. All references are purely illustrative, technical and 
comparative.
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