Theoretical and Technical Foundations of IGS
Regulatory Models as Precedent

Although modern Al governance and regulation is still in its infancy, many of its
conceptual foundations are rooted in long-standing regulatory systems that supervise
safety-critical, high-variability, or high-risk domains. These systems have been
developed over decades by agencies such as the FDA, USDA, EPA, OSHA, and other
international standards bodies such as ISO/IEC; they enable businesses to
demonstrate repeatable processes, traceable infrastructure, documented decision-
making, and cross-layer controls that create robust oversight environments. IGS draws
from these regulatory traditions to form a governance architecture that is structured,
auditable, and capable of operating cross technical, organizational, and societal layers.
The purpose of IGS is not to replicate these models, but to integrate their most effective
principles into a framework suitable for modern artificial intelligence systems and the
organizations that employ them.

1. U.S. FDA Regulatory Model

The FDA provides one of the most mature examples of multi-layer, evidence-based
governance and oversight. Relevant principles include:

o Lifecycle-Based Oversight: Products (including software and technological
innovations, such as medical devices) are supervised across development,
validation, deployment, and post-market monitoring.

o Emphasis on Traceability and Documentation: 21 CFR and device regulations
require reconstructable decision histories, audit trails, and verification
records.

o Risk-decision Classification: FDA categorizes products by risk level to
determine oversight intensity.

o Corrective and Preventative Action (CAPA): Documented and structured
response pathways for incidents and noncompliance.

2. USDA and Food Safety Models

The USDA is a federal agency responsible for the development and execution of
policies and procedures related to food processes such as farming and agriculture;
FSIS is a subsidiary of the USDA focused on meat, poultry, and egg products. The
governance of these models demonstrate:

o Preventative Controls with Verification Steps: HACCP (Hazard Analysis and
Critical Control Points) requires organizations to continuously monitor
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critical control points, document deviations, and determine mitigation for
potential noncompliance.

o Multi-entity Oversight Ecosystems: Supply chain verification includes
producers, processors, distributors, and regulators; each entity assumes
distinct roles and responsibilities aligned with its position in the supply
chain, with the shared objective of full product compliance.

3. EPAEnvironmental Oversight Frameworks

The EPA is a government agency responsible for the development and execution of
regulations to protect human health and the environment by setting standards for
air, water, and chemical safety. EPA regulatory architecture contributes principles
such as:

o Evidence-driven Compliance: Compliance requires measurable indicators,
structured reporting, and official environmental impact assessments.
o Enforcement Linked to Risk and Impact: High-risk activities face stricter
oversight, increased inspections, and more intensive data reporting.
o Multi-layered Governance: Involves federal frameworks, state-level
implementation, local enforcement, and business alignment.
4. OSHA and Workplace Safety Models

OSHA, and associated agencies, establish and enforce safety and workplace
standards, providing frameworks that mandat hazard prevention, compliance
inspections, and employer accountability. OSHA’s governance provides key
structural insights:

o Human-in-the-loop Risk Mitigation: OSHA relies on trained staff to monitor
conditions, evaluate hazards, and document findings.
o Standardized Procedures and Repeatability: Workplace inspections rely on
consistent procedures and documentation forms.
o Training and Competency Requirements: Requires regular training for
workers handling hazardous processes.
5. GMP/GLP and Quality Systems Frameworks

Good Manufacturing Practices (GMP) and Good Laboratory Practices (GLP) are
foundational examples of rigorous and traceable quality systems. These principles
include:

o Strict Documentation and Data Integrity Requirements: GMP/GLP requires
every critical decision, process, and data transformation to be documented.
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o Clear Roles and Responsibilities: The system defines responsible persons,
oversight chains, escalation roles, and sign-off checkpoints.

o Repeatable Processes and Standard Operating Procedures (SOPs): GMP/GLP
depends on standardized procedures to ensure consistency, auditability, and
safety.

6. ISO/IEC Standards and International Frameworks

International Organization for Standardization (ISO) and International
Electrotechnical Commission (IEC) provide the backbone for many formalized and
auditable systems across a multitude of industries. These systems include:

o Management System Architecture (MSA): Models emphasize policy setting
(top-level), process control (mid-level) and operational execution (technical
level).

o Continuous Improvement Cycles: Continuous improvement cycles and
reviews are foundational to ISO systems.

o Evidence, Metrics, and Controls: These systems require objective evidence
and evaluation of every control.

Across regulatory agencies and international standardization scopes, businesses utilize

several operational guidelines as they implement policies and procedures in remain

compliance with current regulation requirements:

Risk-based Oversight

Multi-layer Governance

Continuous Monitoring

Traceable Documentation

Explicit Role Assignment
Standardized Processes

Data Integrity Requirements
Incident-Based Feedback and Review
Corrective Action Expectations
Life-Cycle Evaluation

IGS applies these proven methodologies to modern Al systems, where governance must

operate across organizational, technical, and interactive layers simultaneously. Br ground

artificial intelligence system oversight in proven regulatory paradigms, the IGS model

provides a framework that is both innovative enough to evolve with the rapidly changing

technological landscape while staying consistent with established safety and compliance

traditions.
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