
THE COMPUTERTECH 
(An International Peer Review Journal) 

VOlUME 7; ISSUE 2 (jUly-dEC); (2022) 

WEbSITE: THE COMPUTERTECH 

84 | P a g e  
 

Agentic AI for Regulatory Intelligence: Scalable 

Compliance Systems in Multinational Tech 

Enterprises 

Anqi Liu Jeen1* 
1
Télécom PARIS 

Abstract 
The growing complexity of global regulations in sectors such as e-commerce and healthcare has 

made traditional manual compliance systems inefficient and difficult to scale. This paper proposes 

an agentic AI–driven regulatory intelligence framework that automates the compliance lifecycle 

across jurisdictions. The framework integrates horizon scanning, natural language processing, 

autonomous policy interpretation, and AI-based risk assessment to support real-time detection of 

regulatory changes, automated control mapping, and proactive remediation. Distributed AI agents 

coordinate compliance activities across departments while maintaining auditability, human 

oversight, and ethical governance. By transforming compliance from a static, document-heavy 

process into an adaptive intelligence system, agentic AI can reduce regulatory risk, strengthen 

operational resilience, and improve strategic decision-making at global scale. 
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Introduction 

Introduction to Regulatory Complexity in Multinational Tech Enterprises 

Evolution of Global Compliance Demands in E-Commerce and Healthcare 

The rapid growth of e-commerce and healthcare tec 

hnologies has significantly increased regulatory complexity. In healthcare, AI-enabled diagnostics 

and medical devices have introduced new requirements related to algorithm transparency, bias 

mitigation, continuous monitoring, and post-market surveillance. Regulators now require ongoing 

validation of AI systems, real-world data monitoring, and automated reporting throughout the 

product lifecycle. In e-commerce, global digital trade has intensified compliance obligations related 

to consumer protection, data privacy, taxation, customs regulations, platform accountability, and 

product safety. Regulations increasingly extend to digital services, recommendation algorithms, 

and influencer marketing disclosures. As AI adoption expands in personalization, healthcare, and 

automated decision-making, enterprises must comply with evolving international standards and 

national regulations simultaneously. 

Limitations of Traditional Compliance Models 

Traditional compliance systems are largely manual, reactive, and fragmented across departments. 

These approaches struggle to scale across multiple jurisdictions and rapidly changing regulations. 

http://yuktabpublisher.com/index.php/TCT
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Compliance monitoring is often delayed, static, and dependent on periodic audits rather than 

continuous oversight. Manual compliance processes also create challenges related to cost, 

inconsistency, human error, and limited visibility into operational risks. Conflicting regulations 

across regions further complicate compliance management, while slow adaptation to regulatory 

updates can expose organizations to penalties, operational disruption, and reputational damage. 

Emergence of Regulatory Intelligence and AI Automation 

Regulatory intelligence combined with AI automation is emerging as a solution to these limitations. 

AI-powered systems can continuously monitor legal updates, interpret regulatory texts, identify 

compliance gaps, and recommend corrective actions. Technologies such as NLP, machine learning, 

and autonomous agents support automated policy mapping, predictive risk analysis, and real-time 

compliance monitoring. These systems improve traceability, auditability, and responsiveness by 

generating automated logs, evidence trails, and explainable decisions. Compliance is shifting from 

reactive enforcement toward predictive and preventive governance. 

Definition and Architecture of Agentic AI Systems 

Agentic AI systems are autonomous architectures capable of planning, reasoning, memory 

retention, and multi-step task execution. These systems coordinate specialized agents responsible 

for monitoring, reasoning, execution, and evaluation tasks. Their architecture typically includes 

data ingestion modules, memory systems, reasoning engines, execution layers, and continuous 

feedback mechanisms. In compliance environments, separate agents may handle regulatory 

monitoring, risk analysis, policy mapping, and remediation while operating under centralized 

governance and safety controls. 

Horizon Scanning for Regulatory Change Detection 

Horizon scanning enables organizations to anticipate legal and policy changes by continuously 

monitoring legislative updates, regulatory proposals, court decisions, and international standards. 

AI-driven horizon scanning systems use NLP and semantic analysis to identify regulatory changes, 

classify jurisdictions, detect policy shifts, and prioritize risks based on business impact. These 

systems support proactive adaptation to evolving regulations across healthcare, finance, trade, and 

data governance sectors. 

Knowledge Graphs, NLP, and Large Language Models 

Knowledge graphs, NLP, and large language models convert unstructured regulatory texts into 

structured and actionable intelligence. Knowledge graphs represent entities such as laws, 

jurisdictions, obligations, and penalties, while NLP extracts clauses, relationships, and semantic 

meaning. Combined with LLMs, these technologies enable automated regulation interpretation, 

policy comparison, gap analysis, cross-jurisdictional mapping, compliance checklist generation, 

and remediation recommendation. This integration improves explainability, consistency, and 

traceability in regulatory interpretation. 

Existing Regulatory Technology Solutions 

Current RegTech platforms provide capabilities such as regulatory alerts, reporting automation, 

compliance dashboards, and risk monitoring. However, many solutions lack advanced AI 



THE COMPUTERTECH 
(An International Peer Review Journal) 
 

86 | P a g e  
 

reasoning, multi-agent orchestration, or real-time interpretive intelligence. Existing systems are 

often limited by narrow jurisdictional coverage, weak explainability, siloed functionality, and poor 

integration with enterprise operations. Future systems must therefore support scalable automation, 

continuous monitoring, and adaptive decision-making. 

Compliance Lifecycle Framework in AI-Enabled Organizations 

Stages of the Compliance Lifecycle 

The AI-enabled compliance lifecycle consists of continuous monitoring, violation detection, 

automated remediation, and enforcement reporting. Agentic systems continuously analyze 

operational data against regulatory rules, identify risks, and recommend or execute corrective 

actions. Auditability and version control remain central throughout the lifecycle to ensure 

accountability and regulatory transparency. 

Data Pipelines and Governance Requirements 

Effective compliance automation requires secure and governed data pipelines. Regulatory texts, 

operational data, and policy repositories must be standardized and integrated into centralized 

governance systems. Strong governance mechanisms are necessary to ensure data lineage, 

provenance tracking, version control, access management, privacy protection, and tamper-proof 

audit logging. These controls help ensure that AI-driven decisions remain secure, explainable, and 

legally defensible. 

Human-in-the-Loop vs Fully Autonomous Systems 

Compliance systems may operate under human-in-the-loop, fully autonomous, or hybrid 

governance models. Hybrid approaches are considered most practical for high-risk industries 

because they combine automation efficiency with human judgment. Routine compliance tasks may 

be automated, while complex or ambiguous decisions require human oversight. Human feedback 

also strengthens accountability and improves model performance over time. 

Integration Across Global Jurisdictions 

Global compliance systems face major challenges related to conflicting regulations, data 

sovereignty requirements, multilingual legal interpretation, regional enforcement differences, and 

cross-border interoperability. To address these issues, compliance architectures require modular 

jurisdiction-specific agents coordinated through centralized governance frameworks that maintain 

consistency while adapting to local regulations. 

System Design: Scalable AI Compliance Infrastructure 

Multi-Agent Orchestration 

Multi-agent orchestration enables enterprises to distribute compliance tasks across specialized AI 

agents. Different agents may perform regulatory scanning, risk scoring, policy mapping, 

remediation execution, and audit logging. Central orchestration systems coordinate task allocation, 

escalation, and conflict resolution while maintaining governance controls and operational 

consistency. 

Cross-Border Policy Mapping and Risk Scoring 



THE COMPUTERTECH 
(An International Peer Review Journal) 
 

87 | P a g e  
 

AI systems map regulations across jurisdictions and compute dynamic risk scores based on 

violation severity, jurisdiction sensitivity, likelihood of exposure, and existing control maturity. 

Knowledge graphs and semantic mapping engines help identify regulatory overlaps, conflicts, and 

compliance gaps. This allows organizations to prioritize risks and automate mitigation strategies 

across global operations. 

Cloud, Edge, and Federated Architectures 

Hybrid cloud-edge-federated architectures support data sovereignty, privacy protection, low-

latency compliance checks, and distributed model training. Federated learning allows regional 

compliance agents to operate locally while contributing insights to centralized intelligence systems 

without transferring sensitive data. This architecture balances security, scalability, and regulatory 

compliance. 

Auditability and Explainable AI 

Compliance AI systems must provide transparent reasoning, decision traceability, immutable audit 

logs, and explainable outputs. Explainable AI techniques such as surrogate models and attention 

mapping help regulators and auditors understand automated decisions and verify compliance 

processes. These capabilities are essential for building trust and satisfying regulatory accountability 

requirements. 

Sectoral Applications and Case Studies 

E-Commerce Compliance 

AI-driven regulatory intelligence in e-commerce supports tax compliance, consumer protection, 

product safety, and customs and trade law enforcement. Compliance agents can automatically 

monitor product listings, pricing systems, and cross-border trade restrictions while enforcing policy 

requirements in real time. This enables enterprises to respond quickly to regulatory changes and 

reduce operational risk. 

Healthcare and Medical Data Compliance 

Healthcare compliance systems must address HIPAA, GDPR health data requirements, Medical 

Device Regulation obligations, and AI safety standards. Agentic AI systems continuously monitor 

medical device performance, data governance processes, algorithmic drift, and post-market 

surveillance requirements. These systems help healthcare organizations maintain regulatory 

alignment while protecting patient privacy and safety. 

Financial Services and AML/KYC 

In financial services, AI compliance systems automate customer verification, transaction 

monitoring, sanctions screening, and suspicious activity detection. Autonomous agents 

continuously analyze financial behavior and adapt to emerging money laundering techniques and 

regulatory updates. These capabilities improve compliance efficiency while reducing financial 

crime risks. 

Lessons from Amazon 
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Amazon demonstrates how compliance logic can be integrated directly into operational workflows. 

Automated compliance checks embedded into deployment pipelines enable continuous monitoring, 

rapid enforcement, and real-time audit generation. This model illustrates how regulatory 

intelligence can become an integrated operational capability rather than a separate compliance 

function. 

Challenges, Future Directions, Policy Implications, and Conclusion 

Ethical and Legal Risks 

Autonomous compliance systems introduce risks related to algorithmic bias, lack of transparency, 

accountability gaps, excessive automation, and regulatory overreach. Human oversight remains 

essential to preserve fairness, explainability, and legal accountability. Without appropriate 

governance structures, AI-driven compliance systems may undermine trust and create unintended 

legal consequences. 

Workforce Transformation 

Compliance professionals are evolving into AI governance specialists responsible for monitoring 

AI systems, managing governance frameworks, auditing automated decisions, and designing 

ethical safeguards. Future compliance teams will require interdisciplinary expertise that combines 

law, data science, enterprise governance, and AI oversight capabilities. 

Global Standards and Regulatory Sandboxes 

International coordination is necessary to establish shared AI governance standards, explainability 

requirements, auditability frameworks, and cross-border interoperability rules. Regulatory 

sandboxes provide controlled environments where organizations and regulators can collaboratively 

test AI-driven compliance systems while reducing uncertainty and encouraging innovation. 

Roadmap for Adaptive Regulatory Ecosystems 

Future compliance ecosystems will integrate real-time horizon scanning, multi-agent orchestration, 

federated intelligence, explainable AI, and continuous regulatory adaptation. These ecosystems will 

transform compliance into a proactive and adaptive governance function capable of responding 

dynamically to changing legal environments. 

Conclusion 

Agentic AI represents a major advancement in regulatory intelligence and compliance 

management. By combining autonomous agents, AI-driven interpretation, federated architectures, 

and explainable governance, enterprises can build scalable and adaptive compliance ecosystems 

capable of responding to rapidly evolving global regulations. Although challenges related to ethics, 

accountability, and interoperability remain, hybrid governance models that combine automation 

with human oversight offer a sustainable path forward. 
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