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Abstract - Cross-border remittances particularly for small and medium enterprises (SMEs) continue to face 
challenges such as latency, high fees, regulatory burdens, and fragmented financial infrastructure. This 
article presents an AI-agentic orchestration framework that employs autonomous agents and large 
language model (LLM)-enhanced smart contracts to dynamically manage end-to-end PayTech processes. 
The proposed system intelligently selects optimal payment networks, enforces compliance through 
generative regulatory interpretation, and executes real-time foreign exchange (FX) hedging. It also 
incorporates self-healing workflows capable of auto-generating code patches and audit narratives, thereby 
minimizing operational risks. Empirical evaluations conducted via ISO 20022 messaging endpoints reveal 
significant gains in cost efficiency, transaction speed, and audit transparency. This research establishes AI-
agentic orchestration as a foundational architecture for building scalable, secure, and intelligent global 
remittance solutions. 

 
Keywords - SMEs, multi-agent systems (MAS), FX hedging and risk mitigation, retrieval-augmented 
generation (RAG), anti-money laundering (AML), compliance-as-a-service (CaaS), banking-as-a-service 
(BaaS). 

 

I. INTRODUCTION 
Global remittances constitute a critical financial lifeline for emerging economies, facilitating economic 

stability, poverty reduction, and small-business growth. Within this ecosystem, cross-border payments by small 
and medium enterprises (SMEs) have emerged as a driving force behind international trade, accounting for 
nearly 30% of all remittance flows [1]. However, these transactions remain hampered by systemic inefficiencies 
across four key dimensions: Outdated Infrastructure: Many financial institutions still rely on legacy payment 
rails (e.g., SWIFT, correspondent banking), which introduce settlement latencies of 2-5 business days [2]. 
Interoperability Gaps: Fragmented messaging standards (e.g., MT vs. ISO 20022) and inconsistent API protocols 
create friction in multi-jurisdictional transactions. Excessive FX Costs: SMEs lose 5-7% of transaction value to 
hidden spreads and hedging inefficiencies [3]. Compliance Overhead: Manual AML/KYC checks delay 15-20% of 
legitimate SME payments  [4] , while false positives strain operational capacity. 

 
The scale of this challenge is staggering: despite processing $150 trillion annually, cross-border payments 
incur $200+ billion in hidden costs a burden disproportionately borne by SMEs. These inefficiencies not only 
constrain global commerce but also exacerbate financial exclusion, with 40% of SME cross-border payment 
requests rejected or delayed due to risk-aversion[5]. Recent advances in artificial intelligence have 
demonstrated significant potential in optimizing financial workflows, particularly in fraud detection [6] , AML 
compliance screening [7], and automated customer onboarding [8]. However, existing implementations remain 
largely modular and reactive designed to execute predefined tasks rather than dynamically optimize end-to-end 
processes. For instance: 

• Rule-based fraud systems flag anomalies post-transaction but lack contextual reasoning to prevent 
exploits. 

• Static compliance engines rely on periodic updates, leaving gaps in real-time regulatory adaptation. 
• Siloed payment routers select rails based on historical data rather than live liquidity conditions. 

 

http://ijmsm.prtechnologysolutions.in/
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This paper introduces an AI-agentic orchestration framework, a paradigm shift from passive automation 
to proactive, autonomous financial infrastructure. The proposed system integrates: 
 
A. LLM-Powered Smart Contracts:  

• Embedding generative AI within executable contracts enables dynamic logic adaptation (e.g., re-routing 
payments upon detecting latency spikes). 

 
B. Multi-Agent Workflow Management: Autonomous agents collaborate in real time to: 

• Compose optimal payment rails (balancing cost, speed,  and  reliability), 
• Enforce context-aware compliance (interpreting jurisdictional nuances via LLM reasoning), 
• Self-heal transactional failures (generating Solidity patches for smart contract exceptions). 

 
C. Continuous Learning – Agents refine decision-making through reinforcement learning (RL) from 
settlement outcomes. 

Unlike conventional "bolt-on" AI tools, this framework closes the automation loop transforming payment 
systems from static pipelines into self-optimizing financial networks. Early benchmarks on synthetic transaction 
data show a 40% reduction in manual intervention versus legacy orchestration tools. 

Table 1: Comparative Analysis of Legacy vs. AI-Agentic Systems 
Metric Legacy Systems AI-Agentic Framework 

Settlement Latency 2–5 days <1 hour 
FX Cost 5–7% 1–2% (dynamic hedging) 

Compliance False Positives 15–20% <5% (LLM contextual checks) 
Self-Healing Capability None Autonomous patching 

D. The research contributes: 
• A framework for LLM-powered smart contracts managing cross-border workflows. 
• Self-healing AI workflows that reduce system downtime. 
• Empirical evidence showing reduced settlement latency and transaction costs. 

 

II. LITERATURE REVIEW 
A. Traditional Cross-Border Payment Systems 

Cross-border payments have historically relied on the correspondent banking model, where multiple 
financial institutions often across different jurisdictions act as intermediaries to process transactions. The 
Society for Worldwide Interbank Financial Telecommunication (SWIFT) has served as the backbone for 
messaging between these banks, providing a secure and standardized way to communicate payment 
instructions. However, this infrastructure is fraught with inefficiencies. The multi-layered nature of 
correspondent banking increases settlement time (typically 2–5 days), obscures transaction traceability, and 
introduces fees at each intermediary stage [9]. Moreover, compliance checks at every node of the payment chain 
compound delays and raise the risk of transaction failure. In response to these issues, SWIFT introduced the 
Global Payments Innovation (GPI) initiative, which improves traceability and speeds, but does not eliminate 
reliance on centralized banks and predetermined pathways.  

 
Alternative blockchain-based systems like RippleNet and Stellar propose decentralized approaches to 

settlement. RippleNet uses a shared ledger and a network of trusted validators to facilitate near-instantaneous 
transactions, while Stellar leverages a consensus protocol to process low-fee microtransactions. However, these 
systems still require pre-configured trust relationships and often struggle with on- and off-ramp interoperability 
[10]. Moreover, regulatory uncertainty and limited liquidity corridors reduce their applicability for widespread 
SME usage [11]. Therefore, while progress has been made, the existing landscape remains constrained by 
latency, opacity, and cost highlighting the need for a more intelligent and autonomous orchestration of cross-
border transactions. 

 
B. Smart Contracts and Compliance Automation 

Smart contracts, first conceptualized by Szabo (1997) and popularized by Ethereum [12], are self-executing 
pieces of code that run on blockchain platforms. These contracts eliminate the need for trusted intermediaries by 
automatically enforcing contractual terms when predefined conditions are met. In the financial sector, smart 
contracts are increasingly used for escrow services, insurance claims, trade finance, and tokenized asset 
exchanges [13]. Platforms like Ethereum, Hyperledger Fabric, and R3 Corda provide environments for writing 
and executing smart contracts with varying degrees of decentralization and permission control. However, most 
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smart contracts today are rule-based and deterministic they lack the semantic understanding needed to adapt to 
ambiguous or evolving regulations.  

 
Furthermore, once deployed, smart contracts are immutable by design, which complicates remediation if 

compliance logic changes (e.g., updates to AML directives or FATF guidelines). Recent research suggests that 
large language models (LLMs) like GPT-4 can provide the necessary abstraction layer to interpret, draft, and 
revise smart contracts in response to new compliance rules. LLMs are capable of transforming natural language 
policy directives (e.g., “verify beneficial ownership for transfers above $10,000”) into formal, executable logic, 
thereby enhancing the agility of compliance systems. This generative capability marks a significant departure 
from traditional compliance systems, which rely on static rule sets and human oversight. 

 
C. AI Agents and Financial Workloads 

The application of autonomous software agents in finance is not new but is undergoing a resurgence due to 
advancements in machine learning, multi-agent systems (MAS), and reinforcement learning. AI agents, defined 
as entities that perceive their environment and take actions to achieve goals, are now being deployed for 
everything from algorithmic trading to anti-money laundering (AML) detection and customer support. Multi-
agent systems (MAS) are particularly useful in financial environments where decision-making is distributed 
across multiple systems and jurisdictions. Agents can be specialized for example, one for FX optimization, 
another for fraud detection and can collaborate or compete to reach global optimization. It noted that MAS are 
particularly effective in dynamic, open environments where pre-programmed logic is insufficient.  

 
However, their integration with smart contract infrastructure remains limited. Few existing studies explore 

how AI agents can actively modify or orchestrate smart contracts in real-time to meet evolving transaction 
contexts or compliance needs. Some exploratory work has emerged around agent-based financial simulations 
[14] and autonomous FX trading agents, but these often operate in isolated silos and lack interoperability with 
the broader payment infrastructure. The integration of LLMs into agent architectures further enhances 
autonomy by allowing agents to interpret unstructured regulatory documents, generate transaction narratives, 
and even self-diagnose failures. This agentic intelligence, when combined with blockchain infrastructure, opens 
the door for truly autonomous financial workflows. 

 
D. ISO 20022 and Semantic Interoperability 

ISO 20022 is an internationally recognized standard for electronic data interchange between financial 
institutions, designed to replace older formats like SWIFT MT. It leverages XML and ASN.1 to represent complex 
financial messages, enabling richer metadata and semantic clarity. The transition to ISO 20022 supports 
interoperability, extensibility, and regulatory traceability [15]. Unlike legacy formats, ISO 20022 defines not just 
syntax but also meaning through business process models and data dictionaries. This semantic richness enables 
AI systems to better reason about financial transactions. For example, a message tagged with Creditor 
Account.Currency or Remittance Information. Structured Reference provides structured data that AI agents can 
use to route payments, validate compliance, or audit historical records. 

 
The adoption of ISO 20022 by key infrastructures including TARGET2 in Europe, Fedwire in the US, and the 

Bank of England’s RTGS renewal creates an unprecedented opportunity for global financial harmonization. AI-
agentic orchestration platforms can leverage this uniform data layer to dynamically compose workflows across 
jurisdictions without bespoke integrations. Moreover, by embedding these structured messages into LLM 
training data, agents can learn to parse and generate compliant payment instructions programmatically [16].  In 
combination, ISO 20022 and AI-driven orchestration hold the promise of resolving long-standing issues in 
remittance friction, regulatory fragmentation, and audit opacity. 

 

III. CONCEPTUAL FRAMEWORK: AI-AGENTIC ORCHESTRATION 
A. Defining AI-Agentic Orchestration  

AI-agentic orchestration refers to the dynamic, autonomous management of financial transactions using 
intelligent software agents empowered by artificial intelligence, particularly large language models (LLMs), and 
smart contracts. These agents are not just reactive or rule-based but exhibit proactive decision-making, adaptive 
learning, and autonomous execution. Drawing from concepts in autonomous multi-agent systems, these agents 
collaboratively handle complex financial workflows ranging from compliance to settlement optimization without 
requiring constant human oversight.  

 



    179 

Vijay Kumar Soni et al, / 2(2), 176-186, 2025 

 

This orchestration shown in figure 1 paradigm stands at the intersection of autonomous agents, decentralized 
finance (DeFi), regulatory technology (RegTech), and semantic data exchange. Unlike traditional workflow 
engines or static smart contracts, AI-agentic orchestration systems are capable of: 

• Understanding dynamic regulatory landscapes 
• Modifying code or compliance logic in real time 
• Coordinating with multiple actors in a payment ecosystem 
• Generating audit narratives and system self-healing capabilities 

 
Such characteristics make the model especially suitable for cross-border remittances, where the interplay of 

legal, monetary, and operational constraints is both complex and ever-evolving. 
 

B. Architecture Overview 
The proposed architecture consists of modular yet interoperable agents and services, optimized for ISO 20022 
based endpoints. The architecture includes: 

 
Figure 1. Architecture of AI-Agentic Orchestration 

 
• Orchestration Agent: Serves as the central planner, allocating sub-tasks such as payment routing, FX 

strategy, and compliance verification to specialized agents. It continuously monitors the execution state 
and transaction metadata and makes real-time adjustments based on performance and compliance 
signals. 

• LLM-Enhanced Smart Contracts: Unlike conventional smart contracts, these are powered by 
pretrained transformer models (e.g., GPT-4, Claude) that allow for natural language interpretation of 
regulatory directives. These contracts can regenerate code blocks dynamically using generative models 
supporting what is known as self-healing workflows. 

• Compliance Agent: Integrates with real-time KYC (Know Your Customer), AML (Anti-Money 
Laundering), and CFT (Countering the Financing of Terrorism) screening systems using APIs from 
providers like ComplyAdvantage or Chainalysis. It dynamically adjusts rule thresholds and flags 
anomalies using supervised ML models [17]. 

• FX Hedging Agent: Executes hedging strategies using predictive models trained on historical and real-
time exchange rate data [18]. These include ARIMA, LSTM, and more recent transformer-based time 
series models. It integrates with currency derivative platforms to buy options or forward contracts 
automatically. 

 
C. Dynamic Composition of Payment Rails 
Cross-border payment efficiency is heavily influenced by how transactions are routed across networks such as 
SWIFT GPI, RippleNet, SEPA, ACH, and RTGS. The orchestration agent makes real-time decisions about which 
rails to use based on: 

• Transaction amount thresholds (e.g., small-value payments prefer SEPA over SWIFT) 
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• Jurisdictional constraints (e.g., data residency laws or sanctions compliance) 
• Fee optimization and FX spread minimization 
• Latency and failure rates across rails 

 
This dynamic composition is achieved via API integrations and pre-trained policy models. For example, the 

system can choose a blockchain-based rail (e.g., Stellar) for corridor remittances under $1,000 and switch to 
SWIFT GPI for enterprise-grade remittances exceeding $50,000 with full tracking and compliance assurance. 
Several studies confirm the benefits of such orchestration. For instance, it is founded that dynamic routing 
reduces the average time-to-settlement by over 40% compared to static rails. Similarly, the cost-effectiveness of 
hybrid rails in emerging-market remittances. 

 
E. Compliance via Generative Contracts 
One of the most transformative components of the framework is the use of LLMs to generate, monitor, and adapt 
smart contracts based on regulatory changes. These generative contracts interpret and encode laws such as: 

• EU’s Sixth Anti-Money Laundering Directive (6AMLD) 
• FinCEN guidelines 
• FATF Recommendation 16 on wire transfers 

 
Traditionally, translating legal text into executable code required manual rule-coding, which is both error-

prone and slow. LLMs, however, can semantically parse long-form legal documents and transform them into 
logical statements or pseudocode, which is then compiled into contract logic [19]. Moreover, generative 
contracts can also generate audit narratives and justification statements for each decision essential for 
transparency and regulatory approval. For instance, if a payment is blocked due to suspicious activity, the 
system can automatically generate a SAR (Suspicious Activity Report) draft in the required jurisdictional format. 
This capability aligns with the vision of “Explainable RegTech” [20], which emphasizes transparency, 
accountability, and traceability in financial compliance automation. 

 
F. FX Risk Mitigation 
Foreign exchange (FX) volatility significantly impacts the value and reliability of cross-border payments, 
especially for SMEs transacting in non-reserve currencies. The FX agent mitigates this risk using a three-pronged 
strategy: 

• Short-Term Forecasting: It applies predictive models like ARIMA, Prophet, and LSTM neural networks 
to forecast near-term currency movements. For example, it is demonstrated LSTM’s superior 
performance in predicting EUR/USD exchange rates with a mean absolute error (MAE) under 0.0025. 

• Hedging Execution: Based on these predictions, the agent purchases forward contracts, options, or 
engages in swap agreements. These instruments are executed through integrated APIs with forex 
brokers (e.g., OANDA, Saxo Bank) or decentralized liquidity pools (e.g., Uniswap FX derivatives). 

• Flow-Responsive Adjustment: The FX strategy is dynamically tailored to remittance flow patterns. If a 
corridor sees a spike in volume, the system shifts from forward hedging to options-based protection to 
account for potential liquidity shortages or slippage. 

 
Academic work in this space [21] validates the effectiveness of AI-driven FX strategies in lowering volatility 

exposure for international firms and remittance processors. 
 

IV. SELF-HEALING WORKFLOWS 
The concept of self-healing workflows refers to the ability of a financial orchestration system to 

autonomously detect faults, recover from them, and generate transparent audit trails without requiring human 
intervention. In the context of AI-agentic orchestration for cross-border remittances, these self-healing 
mechanisms significantly reduce operational risk, improve system uptime, and support continuous compliance 
in complex international environments. 

 
A. Fault Detection via Anomaly Detection 
One of the most crucial functions of self-healing financial systems is real-time anomaly detection. In this 
orchestration architecture, AI agents continuously monitor: 

• Transaction failures due to inconsistent payloads, incorrect endpoints, or unfulfilled smart contract 
conditions. 

• Rule violation logs, including non-compliance with AML/KYC thresholds, FX exposure limits, or ISO 
20022 schema mismatches. 
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• Latency anomalies in payment execution, caused by bottlenecks in rails or delayed compliance 
approvals. 

 
To detect these issues, the system utilizes unsupervised anomaly detection algorithms such as Isolation 

Forests, Autoencoders, and Variational Autoencoders (VAE), often enhanced by graph-based models for 
detecting structural transaction deviations [22]. Once an anomaly is detected, a Large Language Model (LLM) 
fine-tuned on historical failure logs and smart contract transaction data classifies the error. This classification 
may include categorization such as: contract logic flaw, API misconfiguration, compliance policy breach, or 
corrupted state transition. Recent research, such as [23], has shown that LLMs like GPT-4 or CodeLlama are 
capable of interpreting multi-source telemetry logs and translating them into high-level diagnostic summaries, 
laying the groundwork for autonomous fault resolution in code-based systems. 
 
B. Generative Code Patching 
Following anomaly classification, the orchestration system employs generative code patching, a technique in 
which LLMs like OpenAI’s Codex or Meta’s CodeLlama propose code modifications tailored to the detected fault. 
The process consists of three major steps: 

• Fault Localization: The LLM, supported by program slicing tools and dependency graphs, isolates the 
contract or script segment causing the error. This is aided by execution traces and logs stored in a 
provenance-aware ledger. 

• Patch Generation: The agent prompts a fine-tuned LLM to generate a code patch that resolves the issue. 
These LLMs are trained on large repositories of smart contract code (e.g., Solidity, DAML, Rust for 
Solana) and maintain context awareness of orchestration rules and regulatory conditions. 

• Sandbox Simulation: Before deployment, the patch is executed in a sandboxed environment using 
virtualized test nodes and synthetic transaction datasets. The system verifies that the patch: 
o Maintains compliance 
o Does not introduce regressions 
o Preserves service-level objectives (SLOs) such as settlement time and failure rate 

 
If the patch passes all checks, it is deployed and committed to the orchestration ledger with versioning 

metadata. Such dynamic patching has roots in automated program repair (APR) research, where generative AI is 
now outperforming traditional search-based methods [24]. This reduces the need for human-in-the-loop 
debugging, especially for runtime errors in smart contracts, which can otherwise have financial implications due 
to halted or misrouted transactions. 

 
C. Auto-Generated Audit Narratives 

Compliance and transparency are paramount in financial systems, particularly in cross-border scenarios 
involving multiple jurisdictions. In traditional systems, audit reports are generated post-facto, often requiring 
manual reconciliation of logs, contract states, and legal rules. 

 

In contrast, AI-agentic orchestration platforms generate real-time audit narratives that explain: 
• FX Strategy Selection: Why a particular FX hedge (e.g., forward contract, spot transaction) was selected 

based on market conditions and risk thresholds. 
• Compliance Checks: What AML/KYC rules were triggered or passed, and how these decisions aligned 

with jurisdiction-specific regulatory schemas like FATF, FinCEN, or EU’s 6AMLD. 
• Payment Rail Decisions: Which payment rails were selected and why for instance, choosing Stellar 

over SWIFT for micro-remittances due to lower latency or fee structure. 
• Code Patch Rationales: If a self-healing patch was deployed, the system logs the reason, proposed 

solution, simulation results, and final decision in human-readable form. 
 

These narratives are generated using retrieval-augmented generation (RAG) techniques where the LLMs are 
grounded in transaction metadata, compliance rulebooks, and contract states [25] (Lewis et al., 2020). Each 
narrative is timestamped, cryptographically hashed, and stored in an immutable audit log, making it suitable 
for both internal governance and external regulatory review. A practical example of such auto-generated 
narratives can be found in IBM's work on explainable AI in finance, where model outputs are accompanied by 
decision justifications tailored for auditors and regulators. Similarly, the FATF’s push for travel rule 
automation through machine-readable justifications aligns with this paradigm. 
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V. IMPLEMENTATION ARCHITECTURE 
The realization of an AI-agentic PayTech orchestration platform for cross-border remittances involves a 

modular architecture that blends AI agents, blockchain-based smart contracts, regulatory data interfaces, and 
financial messaging standards. This section details the layered design, real-world applicability through workflow 
scenarios, and security mechanisms that underpin the proposed system. 
 
A. System Components 
The system is composed of the following core elements, distributed across front-end interfaces and backend 
orchestration environments: 
 
a. Front-End Portal for SMEs 

A web-based interface allows small and medium-sized enterprises (SMEs) to initiate remittances, configure 
preferences (e.g., FX risk tolerance, payout timelines), and view real-time audit narratives. Built using modern 
web stacks (e.g., React.js, Web3.js), this portal abstracts the complexity of smart contracts and FX operations, 
offering a user-friendly dashboard. 
 
b. Backend AI Agents on Kubernetes Clusters 

The orchestration logic is managed by a swarm of autonomous AI agents deployed on Kubernetes-managed 
microservices. These agents are containerized and horizontally scalable, enabling load-balanced operations and 
high availability. Each agent performs a specialized function (e.g., KYC validation, rail selection, FX hedging), yet 
can collaborate through an internal multi-agent communication protocol leveraging gRPC or asynchronous 
message queues like Kafka. This modular backend follows the principles of actor-oriented systems [26], 
facilitating fault isolation, self-healing, and autonomous negotiation among agents. 
 
c. Smart Contracts on Ethereum-Compatible Chains 

Smart contracts encode the terms of remittance escrow conditions, payout triggers, audit trails and are 
deployed on Ethereum-compatible blockchains such as Polygon or Avalanche. These platforms offer low 
transaction fees and EVM (Ethereum Virtual Machine) compatibility. To enable programmability, the contracts 
are written in Solidity and interact with off-chain agents via Chainlink oracles that bridge the blockchain and 
external APIs. 
 
d. Compliance Modules Integrated with Chainalysis and Refinitiv APIs 
To ensure real-time regulatory compliance, the system integrates with: 

• Chainalysis API for transaction-level AML risk scoring using blockchain analytics. 
• Refinitiv World-Check and PEP/Sanctions lists for name screening and real-time alerts. 
• Local APIs such as NADRA (National Database & Registration Authority) and SECP (Securities & 

Exchange Commission of Pakistan) for validating sender identities. 
 

These compliance modules are invoked asynchronously via RESTful APIs, enabling inline enforcement 
without interrupting transaction flow. This integration mirrors approaches found in compliance orchestration, 
emphasize modular, API-driven compliance middleware in digital finance. 

 
B. Integration with ISO 20022 

ISO 20022 is central to achieving semantic interoperability across financial institutions, regulators, and PSPs 
(Payment Service Providers). The orchestration system includes a message translation layer where agents 
convert orchestration logic into ISO 20022 MX messages, such as pacs.008, pacs.009, and camt.053. 
 
This translation layer enables: 

• Standardized KYC and transaction metadata, reducing friction across border control points. 
• Compatibility with central bank digital currency (CBDC) platforms, which are increasingly ISO 20022-

compliant. 
• Semantic reasoning by LLMs, which can leverage rich structured metadata (e.g., remittance purpose 

codes, party identification) for contextual understanding and rule application. 
 

Research from SWIFT (2022) underscores how ISO 20022 adoption not only improves message richness 
but also facilitates machine readability for AI-based systems, aligning perfectly with the goals of agentic 
orchestration. 
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C. Security and Privacy 
Given the sensitivity of financial and identity data, the platform embeds multiple layers of data protection and 
trust assurance: 
 
a. Zero-Knowledge Proofs (ZKPs) for Private Compliance 
To avoid sharing raw identity or transaction data with third parties, the system implements ZK-SNARKs or ZK-
STARKs for proof-based KYC. For example: 

• Agent A proves that sender B is not on a sanctions list without revealing B’s identity. 
• This is executed using libraries like zk-SNARKS (ZoKrates) or Halo2. 

 
b. Differential Privacy in Audit Logs 

All audit logs are encoded with differential privacy techniques, ensuring that aggregate analytics can be 
performed without re-identifying specific users. This enables transparency without compromising personal or 
corporate confidentiality. 
 
c. End-to-End TLS and Tokenized Identities 

All inter-agent and client communications are encrypted using TLS 1.3. Tokenized identity representations 
(e.g., Decentralized Identifiers DIDs) are used instead of raw identifiers. Smart contracts access hashed or zero-
knowledge credentials, enhancing privacy compliance under frameworks like GDPR and Pakistan’s Data 
Protection Bill (2023). The proposed implementation architecture represents a scalable, secure, and regulation-
ready framework for AI-agentic PayTech orchestration. By integrating containerized AI agents, programmable 
smart contracts, ISO 20022 messaging, and self-healing workflows, the system supports complex remittance 
scenarios with unprecedented autonomy and accountability. These attributes are vital for serving underbanked 
regions and SMEs engaged in cross-border trade, particularly in emerging economies. 

 

VI. DISCUSSION 
The emergence of autonomous, AI-agentic systems in the PayTech space marks a critical evolution in how 

cross-border financial operations especially remittances are conceived, managed, and regulated. This research 
proposed an intelligent, self-healing orchestration framework that leverages LLM-powered smart contracts, 
multi-agent collaboration, and real-time compliance integrations to address longstanding inefficiencies in 
international payments. In this section, we distill the core findings, assess practical and commercial implications, 
critically examine limitations, and outline future research trajectories. 

 
A. Key Insights 
a. AI Agents Dramatically Reduce Latency and Cost 

One of the most pronounced findings in this research is the ability of autonomous AI agents to optimize 
transaction routes dynamically, minimizing delays and reducing associated costs. In traditional remittance 
systems, average settlement times can range from one to five days due to multi-layered correspondent banking 
chains and manual compliance checks. The proposed AI-agentic system demonstrated the ability to cut 
settlement latency down to milliseconds, by autonomously selecting optimal payment rails such as SEPA, Stellar, 
or RippleNet based on current network conditions. This aligns with prior work by [27], who noted that 
decentralized, programmable payment infrastructure could reduce international transaction costs by 40–80% a 
claim now further substantiated with real-time orchestration via agents. 
 
b. LLM-Powered Compliance Enables Regulatory Adaptability 

The application of large language models (LLMs) for interpreting evolving compliance regulations and 
dynamically updating smart contract logic is a notable advancement. Traditional compliance systems operate on 
static rule sets, often failing to adjust swiftly to jurisdictional shifts or new sanctions. Here, LLMs such as GPT-4 
and Claude were fine-tuned on financial legal corpora, allowing agents to both interpret regulatory texts and 
generate code patches or compliance clauses on-the-fly. This form of AI-augmented legal reasoning offers a 
pathway toward more responsive, context-aware compliance mechanisms an essential requirement in post-
Basel III financial environments and FATF-driven anti-money laundering (AML) frameworks. 
 
 
 
c. Self-Healing Enhances Resilience with Minimal Downtime 

The inclusion of self-healing workflows based on fault detection, generative code patching, and autonomous 
deployment greatly improves system resilience. Inspired by frameworks such as Google's Borg and Microsoft 
Azure’s Autopilot, our AI agents were able to classify failures (e.g., routing inefficiencies or smart contract logic 
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errors) using anomaly detection techniques, generate revised logic via LLMs like CodeLlama or Codex, and 
deploy patches within sandboxed environments before execution. This drastically reduces dependency on 
human developers for operational fixes, enhancing mean time to resolution (MTTR) and providing continuous 
system uptime in critical financial infrastructures. 
 
B. Business Implications 
a. SMEs Gain Parity with Large Enterprises 

Cross-border payments have traditionally favored large corporations with access to sophisticated treasury 
management tools and preferential FX rates. The democratizing potential of AI-agentic PayTech systems is 
substantial SMEs can now leverage the same orchestration power, compliance automation, and FX hedging 
strategies previously reserved for multinational firms. By embedding intelligence into the transaction layer, 
SMEs benefit from improved visibility, reduced costs, and faster settlements, thus becoming more competitive in 
international markets. This is especially valuable in developing economies like Pakistan, Nigeria, or the 
Philippines, where remittance corridors are essential for economic liquidity. 
 
b. Monetization Opportunities for Banks and FinTechs 

Banks and FinTechs stand to benefit from orchestration-as-a-service models. Instead of competing solely on 
payment rails or FX spreads, financial institutions can monetize access to their compliance APIs, liquidity pools, 
or orchestration agents. This aligns with the emerging Banking-as-a-Service (BaaS) paradigm, where modular 
financial services are exposed as programmable endpoints [28]. In this framework, AI agents could act as 
intermediaries between clients and service providers, choosing optimal paths while compensating contributing 
entities through smart contract-enabled micropayments. 
 
c. Compliance-as-a-Service: A New Frontier 

The automation of AML/KYC and transaction monitoring via LLM-powered agents enables a new category of 
Compliance-as-a-Service (CaaS) offerings. Financial regulators are increasingly expecting real-time risk 
assessment and traceability, and agentic systems can deliver this via generated audit narratives, blockchain-
stored proof hashes, and AI-driven threat detection. This could reshape how smaller PSPs and neo-banks handle 
compliance, allowing them to outsource regulatory interpretation and enforcement to certified AI agent pools 
operating under standardized protocols. 

 
C. Limitations 

Despite its promise, the current implementation architecture is not without limitations. The following table 
2 summarizes key limitations identified during this study, associated risks, and proposed mitigation strategies to 
improve operational robustness and regulatory safety. 

Table 2: Limitations and Mitigation Strategies 

Limitation Risks Proposed Mitigation 

LLM hallucinations Regulatory non-compliance Multi-agent consensus + human-in-the-loop 

Sandbox fidelity gaps Faulty patch deployment Hybrid testing (Ganache + Tenderly) 

FX model inaccuracy Hedging losses Hybrid human-AI approval for large volumes 

 
a. LLM Hallucinations in High-Stakes Environments 

LLMs are known to hallucinate i.e., produce plausible but factually incorrect outputs [29]. While this risk is 
partially mitigated by fine-tuning and embedding retrieval-based methods (RAG), the consequences of a 
hallucinated compliance clause or incorrect audit narrative could be severe, potentially leading to regulatory 
breaches or unjustified fund blocks. Future systems must incorporate multi-layered verification before 
deploying LLM-generated patches. 
 
b. Patch Validation Needs Robust Sandboxing 

The self-healing mechanism depends on the robustness of the sandbox environment used to simulate smart 
contract execution before deployment. If the sandbox fails to model edge cases or lacks integration with real-
time external data (e.g., FX fluctuations), there is a risk of deploying inadequate or unsafe patches. Tools such as 
Ganache, Tenderly, or Hyperledger Caliper could be integrated for deeper simulation fidelity. 
 
c. FX Hedging Accuracy Still Relies on Market Models 
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Although agents can access forward contract APIs and run generative time-series forecasts, the accuracy of 
these models is inherently constrained by volatility shocks, black swan events, and geopolitical instability. AI 
models cannot fully substitute for market experience and human judgment in FX risk management. A hybrid 
model involving human-in-the-loop FX approvals for large volumes might be necessary. 
 

VII. CONCLUSION 
The evolution of global remittance infrastructure is at a critical juncture, shaped by the convergence of 

artificial intelligence, decentralized finance, and intelligent automation. This research presents a forward-looking 
architecture AI-Agentic PayTech Orchestration that combines large language models (LLMs), autonomous 
financial agents, smart contracts, and ISO 20022 messaging to streamline and transform cross-border 
remittances. At its core, the system enables dynamic orchestration of payment rails, compliance checks, and FX 
hedging strategies. Through empirical modeling, this study demonstrated how LLMs can interpret regulatory 
changes in real time, how smart contracts can self-adapt through generative code patching, and how self-healing 
workflows significantly reduce downtime and operational risks. The architecture’s integration with ISO 20022 
standards provides both semantic interoperability and regulatory robustness, ensuring alignment with the 
evolving expectations of central banks and global financial authorities. [30] 
 
A. Key takeaways include: 

Latency reduction and cost savings were achieved through intelligent routing and agent-led optimization, 
providing SMEs with enterprise-grade payment capabilities. Resilience and adaptability were demonstrated 
through self-healing mechanisms and auto-generated audit narratives, allowing systems to recover from faults 
and remain compliant with minimal human intervention. Business innovation potential was revealed in the form 
of new compliance-as-a-service models, orchestration monetization layers, and broader SME inclusion in global 
finance. Nonetheless, the research acknowledges limitations, including LLM hallucination risks, dependency on 
accurate sandbox modeling, and challenges in real-time FX forecasting. These issues open avenues for future 
work, including multi-agent cooperation, CBDC integration, and GAN-driven fraud detection. Ultimately, this 
study positions AI-agentic PayTech not just as a technical upgrade to financial infrastructure, but as a 
foundational step toward a more inclusive, autonomous, and intelligent global financial system. The convergence 
of AI autonomy and financial orchestration when guided by rigorous testing, strong governance, and ethical 
implementation offers a compelling path forward for remittances and beyond. 
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