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ARTICLE INFO ABSTRACT
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ecelved: 7 Aug 5 Introduction: The quick digitization of supply chain finance has underlined the importance

Revised: 20 Sept 2025 of automated, transparent, and efficient financial transactions. Conventional supplier payment
Accepted: 27 Sept 2025 systems are plagued by delays, human mistakes, and lack of transparency, thereby generally
resulting in disputes and inefficiencies.

Objectives: The present paper discusses the use of Artificial Intelligence (AI) and smart
contracts to automate supplier payments on the basis of specified performance parameters.
Artificial intelligence technologies like machine learning (ML), natural language processing
(NLP), and predictive analytics support instant evaluation of the suppliers, and blockchain-
enabled smart contracts guarantee safe, immutable, and automatic payment realization.

Methods: Additionally, Al-driven business intelligence (BI) insights enhance supply chain
optimization by offering predictive analytics, real-time financial monitoring, and risk
assessment, leading to improved decision-making.

Results: The considered Al-empowered smart contract platform is formed by three levels:
data collection, AI processing, and execution of a smart contract. In this article, there is given a
conceptual model, anticipated improvements in performance, and comparison analysis
between the old way and the use of Al-based financial transactions.

Conclusions: The results indicate that AI-based smart contracts increase efficiency, minimize
payment disputes,

and increase transparency. Nevertheless, the issues of scalability, regulatory compliance, and
security threats need to be overcome to facilitate mass adoption. This work adds to the existing
debate regarding Al-driven automated financial transactions and presents a framework for
future empirical investigation and real-world application.

Keywords: Al-enabled smart contracts, supply chain finance, blockchain, automated
payments, supplier evaluation, transparency

1. INTRODUCTION

1.1. Background

Supply chain finance is a vital aspect of international business, providing smooth money flows among suppliers,
producers, and retailers. Nevertheless, the conventional supply chain finance processes usually encounter big
challenges, including delayed payments, poor transparency, and constant disagreements among stakeholders
(Kouhizadeh et al.2021). Such problems can hamper the general efficiency and confidence in the supply chain
network. As global supply chains become increasingly complex, automation and processes are increasingly needed
to maximize transaction efficiency. One area of interest is smart contracts self-executing contracts programmed to
automatically enforce terms (Murray et al.2021). Smart contracts minimize interventions, enable timely payments,
and bring about transparency in transactions, hence making it possible to address most supply chain finance
challenges (Idrissi et al.2024)( Martinez et al.2024).
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1.2. Problem Statement

Traditional payment procedures of suppliers are typically plagued by inefficiencies and a lack of transparency.
Payments are typically made based on manual evaluation of the performance of the supplier, which can be
subjective, time-consuming, and open to human error Zhao et al. (2019). Manual processing can lead to delayed
payments, disputes, and a lack of trust among supply chain stakeholders. Moreover, manually making payments
increases the possibility of errors and financial inaccuracies. To enhance efficiency and equity, the immediate
necessity to automate payment and performance evaluation processes, ensuring they are timely and transparent, is
to be met (Abdelhamid et al.2024) (Alenizi et.al.2024).

1.3. Purpose of the Study

The key purpose of this paper is to discuss the prospect of combining AI with smart contracts in automating
payments to suppliers on the basis of agreed-upon performance metrics. By tapping into the strength of Al in
processing sophisticated performance data, smart contracts are able to evaluate the outputs of suppliers
automatically and make payments on their own without human interference. The combination seeks to improve
transparency, lower disagreements, and drive efficient financial flows across the supply chain system. The study
addresses the conceptualization of how smart contracts powered by Al can transform supply chain finance.

1.4. Scope and Limitations

This study is analytical and conceptual in focus. It mainly works towards building a theoretical framework which
establishes the promise and working mechanism of incorporating AI and smart contracts in automating payment to
the suppliers. It confines its scope to the theoretical study of the concept backed by literature review and discussion
analysis. Real-world execution and empirical analysis are not carried out in this study, making it a weakness.
Furthermore, the paper also takes into account overall performance metrics and not industry-specific metrics,
understanding that practical applications would be different according to industry requirements.

2. LITERATURE REVIEW

2.1. Smart Contracts in Supply Chains

Self-executing agreements with the terms of the contract recorded in code. Smart contract has some key
characteristics such as self execution, immutability and transparency. Self execution means that it executes the
actions when some predefined conditions are met automatically without any need to ask other people to take
action. The contract code cannot be changed after it has been deployed, this prescribes data integrity. With
transparency, the transaction info as well as the contract details was visible and verifiable on the blockchain
network.

Supply chain management model based on blockchain and internet of things (IoT) is designed and implemented by
Nagqvi et al. (2023) which is an automation and data transparency framework to enhance efficiency etc. Similar to
this, Mokgomolaa et al. (2024) studied the application of blockchain and smart contracts in agricultural supply
chains by indicating their proficiency in predicating processes and cutting down operational inefficiencies. Smart

contracts for financial transactions within the supply chain are in the process of being adopted. Shao et al
(2024) demonstrated smart contracting algorithms were a way to help reduce deals processes in power systems,
whilst increasing efficiency and reducing transaction costs. What these insights indicate is the growing use of smart
contracts to automatically pay and accordingly pay their suppliers as well as financial relationships.

2.2, Artificial Intelligence in Supply Chain Management

AT technologies, such as machine learning, natural language processing (NLP), and predictive analytics, play a
significant role in supply chain management. Machine learning helps in enabling the algorithms to learn from data
and make data-driven predictions, whereas NLP enables the AI systems to analyze and process the human
language. Predictive analytics offers the ability to predict trends and disruptions in the supply chain. Of the Al
technologies, machine learning, NLP and predictive analytics are basically creating supply chain management. ML
typically refers to machine learning, which enables algorithms to learn from data and make reasonable predictions,
while NLP suggests natural language processing, which allows AI systems to identify and understand the human
language. Therefore, predictive analytics is linked with forecasting of trends and disruptions in the supply chain.

For example, Ali et al. (2024) incorporated AT methods to predict supply chain performance in order to incorporate
data driven models for providing sustainability results. In Goswami et al. (2025) they explained how AI could be
incorporated in supply chain for an automatic decision making process and addressing on operational issues.
Moreover, Al also improves the process of performance monitoring and evaluation. As per Ogunyankinnu et al.
(2022), they went ahead on how AI and Blockchain can synergize to improve the supply chain efficiency by tracking
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effectively automatically. Al systems can track KPIs such as delivery times and quality of the product, and identify
performance anomalies, making supplier’s evaluation a more streamlined affair.

2.3 Performance Metrics in Supplier Evaluation

Key performance indicators or KPIs used for supplier evaluation should be delivery time, product quality and
regulatory compliance. There is no accurate monitoring of these metrics due to inconsistencies in data, or
shortcomings in collecting and manually processing data. KPI monitor can be automated using Al for accuracy
improvement. For example, Al algorithms can extract assessment that real time from IoT sensor data about the
supplier performance. This is to reduce human error and improve the speed at which performance problems can be
addressed. Ali et al. (2024) also pointed out that AI models can be used to predict performance outcome for which
supplier evaluation processes can be automated.

2.4 Existing Research on AI and Smart Contracts

The area of integration of Al and smart contracts is a kind of emerging field. Ai can be used to intensify choice
making inside example contract readiness structures as proposed by Singh et al. (2025) with an AI integrated,
hybrid blockchain empowered savvy contract framework for decentralized procurement in roadway ventures. What
Jabbar et al. (2024) talked about was the interaction between blockchain and big data analytics in supply chain
value creation in improving operations of micro and small enterprise. It can be extended to automate payments to
our suppliers based on certain performance metrics.

Current research has looked at the use of a number of AT and blockchain applications in supply chain, but there is a
lack of research exploring the use of AI powered smart contracts for automated supplier payments respectively. In
response to this gap, the present paper is devoted to proposing a novel framework that combines AI and smart
contracts to minimize the time, effort, and cost associated with supplier evaluation and payment processes that
depend on dynamic performance data.

3. CONCEPTUAL FRAMEWORK OF AI-ENABLED SMART CONTRACTS IN SUPPLY CHAIN
FINANCE

Theoretical model for the AI enabled smart contract system including architecture, AI component for performance
evaluation, smart contract logic for automated payments, and data management / security considerations are
presented in this section. In it, the goal is to explain how AI and the execution of blockchain based smart contracts
automate the process of evaluating suppliers and paying them.

3.1 System Architecture

In order for automated supplier evaluation to take place and payment to be executed, the proposed system is based
on multiple interconnected Al-powered parts. The system also has a structured workflow that comprises data
collection, AI analysis and smart contract execution.

3.1.1. Components and Information Flow

A. Data Collection Layer: The first part of the Al enabled smart contract system will be the Data Collection
Layer, which will be collecting real time supplier performance data from different sources. IoT sensors monitor the
shipment status, environmental conditions and fulfill logistics requirements. Key order fulfillment details, invoices,
payments and contract milestones are managed by the ERP system and before payments are triggered contract
milestones are verified. More, supplier reports include compliance certification (ISO, regulatory approval), and
operational performance data (e.g. defect rate, return rate to ensure meeting of performance standards).

B. AI Processing Layer: Advanced Al techniques used in AI Processing layer analyze collected data and
evaluate the supplier performance objectively, efficiently and at an agnostic manner. Supplier performance is
patterned in such algorithms, anomalies like the delayed shipment or poor quality product detected and the score of
supplier performance provided. In addition, textual supplier reports, such as compliance documents and feedback
are analyzed through NLP to gain meaningful ‘insights’ from unstructured data sources. Then, the AI system
compares the calculated performance scores against predefined Key Performance Indicators (KPIs) in order to
decide whether a supplier deserves to be paid by the Al system.

C. Smart Contract Layer: On the blockchain, the Supplier Payments are automated running on this layer of the
Smart Contract Layer based on performance evaluations. These are the pre-defined rules with if — then conditions
such as “if the performance score is 90% or higher, it should release payment and otherwise it should hold or
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initiate a dispute.” These contracts automate payments upon certain conditions being met, and by their nature of
being deployed amongst units of a blockchain, contract terms cannot be changed after it has been deployed.

3.1.2. Key Stakeholders and Their Roles
The efficiency of the Al efficient smart contract system depends very much on key stakeholders.

i) Suppliers: 1t allows for continuous real time performance data from suppliers to be provided so that the
contract terms are complied with. The performance is measured along pre agreed KPIs.

ii) Buyers: The smart contract is thought of by buyers as defining performance metrics and conditions. Al
generated reports and dashboards are how they monitor supplier performance.

iii) Financial Institutions: Automated payments are possible upon execution of a contract through the financial
institutions. First of all, they help secure verifiable and transactions in blockchain technology. On the basis of this,
we illustrate the interactions between these components on data flow from collection to Al analysis up to contract
execution, as displayed in Figure 1.
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Figure 1: Al-Enabled Smart Contract System Architecture

3.2 Al Integration for Performance Evaluation
This section explains how Al is applied to assess the performance of suppliers, in order to be efficient, precise and
automated in decision making.
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3.2.1. Data Sources and Processing

AT then takes this data from many sources, and scores the suppliers. IoT sensors are tracking delivery times and
environmental conditions such as the temperature for perishable goods, to keep up with the conditions of logistics
agreements. ERP systems enable of order accuracy, validates business invoices to ensure that the suppliers meet
contractual obliged. In addition to the compliance certificates supplied by the suppliers, these supplier reports
provide extra qualitative information about their reliability and quality standards.

3.2.2. Al Algorithms for Performance Evaluation

Automated supplier assessment can be done using many Al techniques. The way pattern recognition ML works is
by analyzing historical data to be able predict future behavior of a supplier. One application of NLP is to extract
insights from textual reports and feedback, and to be compliant with the regulatory requirements. Predictive
analytics involves coming up with ways to predict and anticipate the potential supplier risks for delivery delays and
quality issues so that their supply chain isn’t disrupted.

3.2.3. Performance Scoring and Decision Making

AT takes in data from various sources to compute a supplier performance score using a predefined line of Key
Performance Indicators (KPIs). A flag is raised by the system when the performance does not deviate according to
the expected values. Furthermore, Al is used to forecast risks using the historical trends and produce proactive
contract adjustments. With this AI driven evaluation process, there is real time insights, minimum manual
assessment and improved decision making power in the supplier management.

3.3 Smart Contract Logic for Automated Payments
The section explains the way it’s used to automate supplier payment that depends on the AI based system with their
performance evaluation to achieve transparency, security, and efficiency in financial transaction.

3.3.1. Contract Execution Rules

The execution of payments from smart contracts is based on the “if-then” conditions, which are predefined, and
payment automatically and fairly executes. For instance, the full payment is released if the supplier’s performance
score is 90 or higher. If the score is in between 80 and 89, the payment amount may be partial with a penalty if they
fail to comply. Where the score falls under 80, we trigger a dispute resolution process to assess supplier
performance first, before payment approval. Such conditions assure that payments will match supplier quality and
contractual commitments.

3.3.2. Smart Contract Execution and Payment Automation

After Al has rated the supplier’s performance, it messages the smart contract with the scoring and checking that the
supplier has conducted to these contractual standards. From here, the smart contract makes the payments using
blockchain based financial systems depending on this. Blockchain bridges can be used to process payments through
cryptocurrency transactions or the traditional bank transfers, ensuring security, speed, transparency and in most
cases avoid any middleman that could compromise the process.

3.3.3. Use of Oracles for Data Integration

Since blockchain smart contracts cannot access the external data directly, oracles are the intermediaries who will
provide the real data so that the contract can be executed. Logistics providers provide real time delivery updates,
quality inspection reports from third party auditors and market price data for cost adjustments provided by oracles.
Nevertheless, using oracles exposes it to insecurity, e.g., data manipulation, or single points of failure.
Decentralized oracle networks therefore reduce such risks though guarantee data reliability, authenticity and
protection from tampering. By integrating Al-driven analysis, automated execution rules, and decentralized
oracles, smart contracts enable a secure, efficient, and transparent payment system in supply chain transactions.

3.4 Data Management and Security

In a smart contract system enabled by AlI, proper management and access of the data is important to ensure that
data integrity, data confidentiality, and data privacy compliance is present in financial transactions. In this section,
we address the main challenges and the solutions to them in data handling, security and privacy issues, and to
adherence to legal frameworks.

3.4.1 Challenges in Data Handling

Because the system processes large volumes of real content data from various sources as well, the system can
integrate real-time data from IoT devices, ERP, supplier reports and financial records among other things. Data
inconsistency between IoT sensor data and ERP record is a major challenge as inconsistencies result in incorrect
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performance evaluations, and as a consequence have an impact on supplier payments. Additionally, it is important
to have efficiently storing and processing the data, as real time data ingestion and analysis solutions requires the
distributed ledger systems and cloud based architecture. Interoperability and standardization is also another
critical area since being able to work with disparate sources of data maintaining consistent data formats for
maintaining uniform data formats and processing standards is very important for the operation and making
reliable decisions.

3.4.2. Ensuring Data Security and Privacy

On an Al based smart contract platform, so much of financial transaction security and supplier information security
comes into picture. It has a multi layer security built on top of blockchain, cryptographic encryption, access control
systems and AI powered threat detection. Since blockchain operates in a distributed form, which makes it
impossible for changes or deletion of transactions, without the authorization of nodes, blockchain immutability is
crucial in securing our transactions as it prevents fraud and brings transparency (Oyewole et al. 2024). Under this
paradigm, smart contracts automatically ‘carry out’ agreed payments in a secure way. Security of data is achieved
besides using cryptographic encryption which uses the use of symmetrical and asymmetrical encryption techniques.
A good use case for Advanced Encryption Standard (AES) would be its ability to provide efficient and secure
encryption of financial and supplier information, whereas more advanced methods for key exchange and digital
signatures include RSA and Elliptic Curve Cryptography (ECC). Specifically, ECC is very suitable for applications on
blockchain platform given secure encryption with smaller key sizes. Such cryptography methods make sure that
only eligible issuer can read and understand sensitive data, hence to prevent cyber attacks and data leaks (Akash et
al. 2024).

Role Based Access Control (RBAC) enhances data protection by allowing only authorized people to access the
sensitive financial information as per the defined roles and responsibilities. It prevents changing or leaking away
critical information to unauthorized individuals. Suppliers only see their performance reports and payments,
auditors only read transaction records, administrators only set up system settings but don’t get access to financial
data directly. The system is able to guard against insider attack with tight access control and therefore enhances
data security. Anomaly detection through AI also scans transactions continuously for patterns that are unusual,
attempts at fraud and unauthorized login. The AI system works in real-time, identifying and blocking suspicious
activity while sending alerts for instant action. Through the use of Al for security, the smart contract system
provides data confidentiality, integrity, and protection from cyber attacks, making financial transactions safer,
more transparent, and trustworthy (Olaiya et.al 2024).

3.4.3. Compliance with Privacy Regulations

As financial transactions are sensitive, the Al enabled smart contract system is developed based on the strict data
protection law and regulatory standard. Transparency, user privacy and a legal compliance are enabled but the
integrity of financial data remains intact. The key compliance measures include:

A. GDPR (General Data Protection Regulation): Data minimization, meaning only necessary data is
collected, processed and stored are implemented in the system to ensure that it goes by GDPR principles. This
would prevent exposing excessive data, and comply with European private laws. Data subject rights like access,
correction and deletion requests are also supported to give the users some control over their information.

B. CCPA (California Consumer Privacy Act): Setting the financial data collection, usage, and sharing
permissions of CCPA compliant system, the system maintains the data transparency in that the data being
collected, how that is collected and with whom it is shared is disclosed very clearly to the user. Additionally users
can opt out of data sharing thus having control over their personal financial records.

C. Zero-Knowledge Proofs (ZKPs) for Privacy-Preserving Verification: As ZKP, it allows verifying
supplier compliance without exposing this sensitive information. To illustrate, a ZKP can prove that a supplier
passes a defined threshold, but does not need to prove precise performance metrics or transaction data. This
ensures that it is private while there is trust in the system.

D. Regulatory Audit Trails: Tt records all financial transactions in immutable audit logs in order to secure
compliance with the legal and regulatory frameworks. These audit trails are used to ensure that the transactions are
compliant and that the transactions are not fraudulent. Using blockchain technology prevents people from
tampering or verifying these records.
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By integrating these compliance measures into a system of Al empowered smart contract, these smart contracts
enforces privacy, transparency, and provide accountability for legal actions through which prevent financial
transactions to be then secured and obey international regulations.

3.4.4. Blockchain for Secure and Transparent Transactions

Blockchain is the technology that is used and it makes the AI based smart contract systems used in financial
transactions a lot more secure, transparent and reliable. At its core, blockchain does away with the risk of fraud and
preserving the integrity of data, and without the need for an intermediary, the automatic enforcement of contracts.
One of its main advantages is, it maintains the decentralized and tamper evident records of the transaction and
assurance that after a transaction has recorded it cannot be undone. Through eliminating insecure transaction
records, Martinez et al. (2024) avoid unauthorized deletions or changes, and thus promote stakeholder trust by
eliminating threats of insecure transaction records. Smart contract audits are another important method of security
and integrity ensuring. Those states are checked and covered by routine code checks and audits, which keep the
vulnerabilities under control and the contracts, run securely and according to the means. Automated security
scanning is incorporated in the system as it attempts to reduce the threat of exploitation and unauthorized change
of financial contracts. On top of that, the use of decentralized oracles provides the smart contracts with precision
and security in terms of execution by offering real time information, for instance, performance metrics of the
suppliers, tracking logistics (Almadadha 2024). The data collected from the data collection sources are collected,
that reduces the possibility of the false data or tampering, and hence guarantee supplying a consistent and tamper
proof financial transaction in the supply chain. The integration of these blockchain based security protocols into the
smart contract system affected through the use of Al powered platform and systems strengthens the system and
ensures a safer and a more transparent financial system (Dashkevich et al. 2024).

3.5 Integration with BI Platforms

Al-powered smart contracts can integrate fully with Business Intelligence (BI) platforms to allow for complete
tracking of financial dealings, supplier performances, and health of the entire supply chain. The integration would
enable stakeholders to view real-time dashboards providing payment records, contract executional status, and risk
levels associated with suppliers. Using Al-supported analytics, BI platforms are capable of recognizing areas of
inefficiencies, forecasting threats to disruption, and suggesting tactical changes for optimal supply chain
improvement. The synergy of Al-based smart contracts and BI solutions promotes transparency, minimizes
operational risk, and facilitates data-driven decision-making for long-term financial planning and supply chain
optimization.

3.6 Data Governance and Risk Mitigation

An Al-driven supply chain management system is dependent on proper data governance to the extent that financial
transactions are correct, secure, and compliant. An organization's proper policy and control environment can bring
risks down to a considerable extent and improve data integrity. Data validation automation is one of the central
aspects of the governance where parameters specified by suppliers are cross-verified to be correct and reliable
before processing payments. Through the correlation of IoT sensor data with ERP histories and cross-verification of
supplier reports for inconsistencies, the system reduces payment disputes and enhances stakeholder trust (Scott et
al. 2024). Version control utilities also have a significant role in the integrity of financial information and
contractual conditions by recording all changes in a disciplined manner. This prevents unauthorized changes and
creates an auditable history, allowing stakeholders to verify historic data in the event of a discrepancy or conflict.
Security audits and compliance tracking also provide regulatory compliance with laws like GDPR, CCPA, and
financial institution regulations. Automated compliance scanning detects vulnerabilities; attempt to enter the
system unauthorized, and data anomalies, protecting the system from intrusive unauthorized activity and
maintaining the system in compliance with the law. The audits further enhance responsibility by monitoring all
financial transactions (Sharairi et al.2024). Adding strong security measures, regulatory compliance, and
transparency through blockchain-enabled technology, the Al-based smart contract system presents an open and
compliant financial environment. Besides ensuring equitable payment to suppliers, the system also increases data
security, transparency, and business processes, thus ensuring more stable and sound financial transactions within
the supply chain.
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4. RESULTS AND DISCUSSION

The financial transaction within the supply chain using AI enabled smart contracts is the topic of this section. This
study is conceptual making the findings based of theoretical analysis and comparative review of traditional and AI-
driven contract systems.

4.1 Comparative Analysis of Traditional vs. AI-Enabled Smart Contracts
A comparative analysis was performed to present the preferable aspects of Al integrated smart contracts over a
common supplier payment procedure. Table 1 highlights key differences across various performance metrics.

Table 1: Comparative Analysis of Supplier Payment Methods

Automation Manual approval required Fully automated execution
Transparency Prone to hidden fees/errors Blockchain-based
transparency
Payment Processing Time Several days/weeks Instant upon meeting
conditions
Dispute Resolution Lengthy, requiring mediation Automated, based on Al
analysis

Fraud Risk High (manual manipulation) Low (immutable records)

According to the findings, AI Smart contracts eliminate inefficiencies through the use of automated execution of
payment based on evaluation in real time. Integration of Blockchain guarantees the maintenance of data integrity,
and the use of superset of knowledge AI makes script dispute-less.

4.2 Conceptual Performance Evaluation of Supplier Payments

A hypothetical performance evaluation model was created to show how Al based smart contracts help in improving
the accuracy of supplier payments. Key performance indicators (KPIs) such as delivery timeliness, quality score and
compliance levels have been used as a basis for sample evaluation of suppliers in Table 2.

Table 2: Hypothetical Supplier Performance Evaluation

Supplier A 98% 95% 100% 97.7% Full Payment
Supplier B 85% 92% 80% 85.6% Partial
Payment
Supplier C 60% 75% 70% 68.3% Payment Held
Supplier D 90% 88% 85% 87.7% Full Payment

However, the results show that AI can objectively assess supplier performance in payment execution and process
payments according to specified thresholds in order to achieve fair and transparent financial transactions. The
hypothetical supplier performance evaluation graph is shown in Figure. 2.

Copyright © 2025 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons 1270

Attribution License which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work

is properly cited.



Journal of Information Systems Engineering and Management
2025, 10(60s)
e-ISSN: 2468-4376

https://www.jisem-journal.com/ Research Article
Hypothetical Supplier Performance Evaluation
100 4 B Delivery Timeliness (%)
I Quality Score (%)
Compliance (%)
I Al Performance Score (%)
80 A
g
"]
o
-
9 60
z
[
]
c
]
E 40
0
o
201
0 p
Supplier A Supplier B Supplier C Supplier D
Suppliers

Figure 2: Hypothetical supplier performance evaluation graph

4.3 Expected Performance Improvements

Typically, the integration of Al and smart contracts is expected to be of significant improvements to supply chain
financial transactions. Figure 3 shows, graphically, performance improvement compared with traditional payment
system.

Expected Performance Improvements with Al-Enabled Smart Contracts

[ Traditional Payment Methods
[0 Al-Enabled Smart Contracts
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Figure 3: Expected Performance Improvements with AI-Enabled Smart Contracts
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Table 3: Expected Performance Improvements with AI-Enabled Smart Contracts

Performance Metric Traditional Payment Al-Enabled Smart Improvement (%)

Methods Contracts
Payment Processing 7 days 1 day 85.7% Faster
Time
Error Reduction 10% 90% +80% Accuracy
Supplier Dispute 30% 5% -83.3% Reduction
Cases

4.4 Discussion on Potential Benefits and Challenges
With the help of AI and blockchain, smart contracts fueled by AT make the supply chain financial transactions

automatic, cut down on delays, errors and disputes, and give better transparency and efficiency. By doing that they
remove the need for manual execution, and it means that stakeholders can trust, are being accountable, and they
are secure. Nevertheless, scalability, regulatory compliance, data reliability, integration complexities, and security
risks are limiting challenges that need to be tackled out before adoption can be successful. When overcome these
barriers, there are corresponding benefits in terms of financial ecosystem in supply chains that is more efficient and
more reliable.

4.4.1 Potential Benefits:

> Automation eliminates manual processing that frees suppliers’ money to be paid real time, eliminates
delays, reduces workload, improves efficiency on overall supply chain financial transactions.
> Block chain brings transparency and tampers, tampering records that cannot be tampered with, which

facilitates the fight against manipulation of data, build trust among stakeholders, eliminate hidden fees and ensure
Supplier payments are fair, verifiable, and secure.

> Al-Based evaluation of supplier performance is objective based on defined KPIs without human bias, there
are fewer disputes, payments are measured accurately and contract execution is simple and automated by decision
making processes.

> Reduced costs are obtained through the removal of third-party intermediaries, decreased transactional
fees, reduced operational costs through Al-driven automation, and decreased litigation charges by providing
contract enforceability and transparency.

> Security and prevention of fraud are improved through the use of blockchain's tamper-proof ledger,
cryptographic encryption, and Al-driven anomaly detection, which stop unauthorized access, financial fraud, and
data breaches in supply chain transactions.

4.4.2 Challenges and Limitations:

> Scalability issues are presented by the large computational needs of AI and blockchain, resulting in longer
processing time, storage space, and network traffic in supply chain operations of large scale.
> Regulatory and legal ambiguities act as a deterrent since smart contracts do not have standardized legal

acceptability, resulting in enforcement challenges due to conflicting jurisdictions and dynamic compliance regimes
of global markets.

> Reliability of data concerning AI decision-making is impacted, wherein faulty, incomplete, or compromised
IoT and ERP data could result in improper evaluation of suppliers and erroneous automated payments.
> Complexity of integration with current enterprise systems is an issue, wherein interoperability among

blockchain, AI, and legacy architecture is needed without technical disruptions while facilitating data exchange
smoothly.

> Smart contracts vulnerabilities in blockchain or AT models may leave them susceptible to cyber threats,
unauthorized use, and even exploitation, which necessitate secure encryption, auditing, and risk management
controls.

4.5 Benefits of AI-Enabled Smart Contracts for Faster Delivery of Goods
Smart contracts empowered by Al enhance the effectiveness of financial transactions, thus speeding up supply

chain activities and faster delivery of products. Supplier payments based on performance levels are automated, and
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thus delays associated with manual processing are eliminated. Financial assessments in real-time guarantee instant
payment to high-performing suppliers, encouraging quicker order shipment and fulfillment. In addition, AI-based
predictive analytics also enhance inventory management by predicting fluctuations in demand, minimizing
stockouts, and allowing for timely replenishment. Smart contracts also simplify verification of compliance,
minimizing customs clearance and regulatory approval bottlenecks, thereby resulting in an overall decrease in
delivery times.

4.6 GCC Case Study in Capital Markets: AI-Driven Smart Contract Use for Cross-Border Payment
Optimization

Global Capability Centers (GCCs) are rapidly evolving into innovation-driven hubs that enable global enterprises to
harness cutting-edge technologies such as AI and blockchain for critical financial functions. For instance,
JPMorgan Chase has deployed its GCCs for India for the development and deployment of Al powered smart
contract systems to optimize the complicated cross border payment processes (sinha 2024). Based on my
experience, these Al-enabled smart contracts also enable international B2B transactions across multiple currencies
by automating, validating and enforcing regulatory compliance checks such as Know Your Customer (KYC), Anti
Money Laundering (AML), payment finality requirements, etc., with an automated process that is the next best
practice in this space. On the compliance verification, it happens through real time analysis of transaction metadata
and supplier risk scores, as well as jurisdictional constraints (kumar 2023). Moreover, the entire process is
controlled by the permissible blockchain platforms integrated with SWIFT Global Payments Innovation (GPI),
enterprise resource planning (ERP) tools like Oracle, and internal financial ledgers (sinha 2024). Apart from that,
GCC teams also assist secure and transparent transaction and play an integral part as it oversees the whole lifecycle
management of the AT models including continuous relearning and performance optimization with engineering
architecture patterns. Through these centers, these mechanisms assure interoperability of the system among
geophysical as well as global infrastructures, sustaining the system scalability and resilience (sahoo 2024). In real
world applications, not only supply chain is involved in Al smart contract application but also they include high
staked financial business like risk evaluation, settlement and so on. The findings align largely with this paper’s
proposed conceptual framework of AI smart contracts potential for improvement of operational efficiency,
regulatory compliance, and financial transparency in capital markets. In subsequent time, because GCC’s progress
towards new functions as tokenized settlement, programmable payment systems and real time compliance
reporting will redefine the future global finance and trade ecosystem (Mishra 2023).

5. CONCLUSION

The use of AI-driven smart contracts in supply chain finance is a revolutionary shift towards automation, efficiency,
and transparency in the payment of suppliers. By utilizing Al-based supplier performance analysis and blockchain-
implemented contract execution, organizations can make financial transactions easier, minimize disputes, and
enhance compliance with predetermined conditions. The conceptual model indicates how data processing in real
time, automated decision-making, and decentralized financial transactions can enhance supply chain efficiency to a
great extent. Despite all the advantages, numerous challenges and shortcomings exist, including scalability,
regulatory uncertainty, data reliability issues, and insecurity threats. Overcoming these hurdles with efficient data
governance, advanced encryption, regulatory frameworks, and AI optimization will be critical to the successful
deployment of Al-driven smart contracts. Subsequent research has to focus on empirical testing, industry-specific
implementation case studies, and technical innovation to enhance the scalability and security of Al-based smart
contract systems. As digital transformation accelerates, Al-enabled smart contracts have the potential to
revolutionize financial transactions in supply chains, instilling trust, efficiency, and automation in global trade
networks.
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