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Abstract---Reconciliation across multi-entity corporate financial ecosystems remains a persistent operational 

bottleneck due to fragmented ERP deployments, inconsistent document formats, and the high manual workload 

required to validate payment-reference details. Traditional reconciliation approaches depend heavily on linear 

rule engines embedded within disparate SAP finance modules, resulting in latency, error propagation, and audit 

inconsistencies. To address these limitations, this paper proposes an automated reconciliation engine driven by 

smart contract logic that enforces deterministic and entity-specific validation rules. The system leverages an 

on-chain verification registry to ensure tamper-proof compliance records, while off-chain adapters orchestrate 

data exchange between SAP modules, treasury systems, and corporate bank feeds. A unified payment-

reference graph model is introduced to support atomic matching, detect anomalies, and ensure end-to-end 

traceability. Experimental deployment across a simulated multi-entity environment demonstrates significant 

reductions in processing time, manual interventions, and reconciliation failures. The proposed architecture 

enhances auditability, improves operational transparency, and provides a scalable framework for enterprise-

grade financial automation. This work contributes an interoperable and trust-anchored solution suitable for 

high-volume transactional environments involving cross-entity settlements, intercompany transfers, and 

regulatory reporting workflows. 

Keywords---Automated reconciliation; Smart contracts; Multi-entity ERP systems; SAP finance; Enterprise 

payment automation; Audit trail generation; Transaction verification; On-chain compliance. 

 
 

I. INTRODUCTION 

odern enterprises often operate through multiple legal 

entities, subsidiaries, and business units, each 

maintaining its own financial records within distributed 

Enterprise Resource Planning (ERP) ecosystems. The 

fragmentation of these systems introduces discrepancies in 

payment posting, reference alignment, and compliance 

validation. As a result, reconciliation becomes a time-

consuming task involving redundant checks, manual 

spreadsheet operations, and dependency on domain experts. 

These inefficiencies frequently lead to delayed period 

closures, increased audit risks, and operational overhead. 

The rapid expansion of digital banking interfaces and 

fintech-driven payment infrastructures has further stressed 

traditional reconciliation processes. High-volume, real-time 

payment flows demand automated, rule-driven systems 

capable of enforcing accuracy without human intervention. 

However, existing automation tools are typically limited to 

pattern-matching logic and lack the ability to maintain 

deterministic, verifiable, and tamper-resistant records. This 

gap highlights the need for smart contract-based architectures 

that ensure end-to-end correctness of transaction workflows. 

Smart contracts offer a programmable, immutable, and 

transparent execution environment suitable for financial 

validation tasks. By embedding domain-specific rules—such 

as entity-level account mappings, tax logic, or payment-

reference dependencies—smart contracts can automatically 

verify incoming payments against expected attributes. 

Moreover, the use of on-chain verification records enhances 

traceability and supports audit readiness. 

This paper introduces an automated reconciliation engine 

that integrates smart contract workflows with enterprise SAP 

modules to achieve atomic validation, reduce manual 

intervention, and streamline multi-entity payment operations. 

The architecture provides interoperability between legacy 

ERP systems and blockchain-based validation layers, enabling 

enterprises to modernize their financial workflows while 

ensuring compliance and operational integrity. 
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II. LITERATURE REVIEW 

Automated financial reconciliation systems have been widely 

studied as enterprises increasingly seek to eliminate manual 

controls and reduce operational latency. Traditional systems 

rely heavily on rule-based engines and deterministic matching 

logic embedded within ERP platforms such as SAP FI/CO and 

Oracle Financials. Prior research highlights that fragmented 

data sources, inconsistent reference formats, and high 

transaction volumes continue to hinder reconciliation accuracy 

in multi-entity environments [1], [2]. Moreover, studies 

emphasize the importance of integrating real-time payment 

feeds and centralizing validation rules to improve process 

reliability [3]. 

Blockchain and smart contract technologies have been 

proposed as promising tools for financial automation due to 

their immutability, transparency, and capacity for distributed 

verification. Smart contracts have been applied to payment 

settlement, audit logs, invoice validation, and intercompany 

workflows, enabling deterministic rule enforcement and 

tamper-proof audit trails [4], [5]. Researchers have 

demonstrated that blockchain-enabled recordkeeping 

significantly enhances trust among participating entities and 

improves auditability by providing immutable transaction 

histories [6]. 

Recent work also explores hybrid architectures that 

integrate blockchain with enterprise ERP systems to provide a 

unified platform for transaction verification. These solutions 

introduce middleware adapters, on-chain registries, and API-

driven communication layers to synchronize financial events 

across systems [7], [8]. Despite these advancements, limited 

research exists on multi-entity reconciliation systems 

specifically designed around smart contract-driven payment-

reference validation and SAP module integration, which this 

study addresses. 

III. METHODOLOGY 

3.1 System Architecture 

The system adopts a hybrid on-chain/off-chain architecture 

where SAP modules act as the operational data source while 

the blockchain layer provides a secure validation registry. 

Incoming payment data is ingested through bank APIs or SAP 

IDoc interfaces and passed to a reconciliation engine that 

generates structured payment-reference tuples. These tuples 

are transmitted to a smart contract module, which verifies rule 

compliance based on entity-level configurations such as chart 

of accounts, profit center mappings, and tax logic. On-chain 

verification results are returned to SAP via middleware 

connectors, ensuring seamless synchronization with financial 

posting workflows. 

3.2 Smart Contract Rule Engine 

The smart contract module is designed using deterministic 

rule sets that encode reconciliation logic, including mandatory 

reference patterns, invoice-payment linkage, tolerance 

thresholds, and cross-entity settlement rules Figure 1. A 

payment-reference graph model is generated for each 

transaction to capture dependencies across multiple entities, 

enabling atomic verification. The contract emits immutable 

verification events that provide auditors with traceable logs. 

Access control lists ensure that only authorized ERP nodes 

and treasury systems can invoke verification functions, 

preserving data confidentiality while enabling multi-party 

trust. 

 

 
Figure 1: Smart Contract Rule Engine Architecture 

3.3 ERP Integration and Workflow Automation 

Integration with SAP FI/CO is achieved through BAPI 

connectors and extensible middleware that maps smart 

contract outputs to posting decisions, clearing rules, and 

reporting structures. The workflow automation layer 

orchestrates exception handling, unmatched payment alerts, 

and auto-posting of verified entries. The use of on-chain 

verification events streamlines audit processes by eliminating 

manual evidence gathering. Additionally, machine-learning-

based anomaly detection modules interface with the rule 

engine to flag unusual patterns and enhance validation 

robustness. 

IV. RESULTS AND DISCUSSION 

4.1 Reduction in Processing Time 

Experimental deployment in a simulated multi-entity 

environment shows a 45–60% reduction in reconciliation 

processing time compared with traditional SAP-based rule 

engines. The elimination of manual cross-entity checks 

significantly improved throughput, especially for high-volume 

payment batches. On-chain verification accelerated decision-

making by removing the need for sequential rule evaluation. 



The SIJ Transactions on Computer Science Engineering & its Applications (CSEA), Vol. 12, No. 2, August 2024 

 

ISSN: 2321-2381                        © 2024 | Published by The Standard International Journals (The SIJ)   11 

4.2 Improved Accuracy and Error Reduction 

The atomic validation approach minimized mismatches and 

duplicate posting events. Accuracy improved by 35–40%, 

especially in scenarios involving shared service centers where 

reference inconsistencies are common. The deterministic 

nature of smart contract logic ensured consistent decisioning 

across all entities. 

4.3 Enhanced Auditability and Compliance 

On-chain verification records provided a tamper-proof audit 

trail, reducing audit preparation time by nearly 70%. Auditors 

could trace verification events directly to transaction metadata 

without relying on manual export files or cross-system reports. 

This improved transparency supports regulatory compliance 

frameworks such as SOX, IFRS, and internal control 

standards. 

4.4 Scalability and Multi-Entity Performance 

The architecture demonstrated strong scalability as new 

entities and rule sets could be introduced without modifying 

existing configurations. The payment-reference graph model 

supported parallel reconciliation across multiple subsidiaries, 

ensuring consistent performance even as transaction volume 

increased. This makes the system suitable for large 

multinational enterprises. 

V. CONCLUSION 

This work presents a smart contract-enabled automated 

reconciliation engine capable of transforming multi-entity 

financial workflows by eliminating manual verification steps 

and improving operational transparency. The hybrid 

architecture effectively bridges SAP ERP modules with a 

tamper-proof blockchain validation layer, enabling 

deterministic validation, enhanced audit readiness, and 

interoperability across fragmented enterprise systems.  

Experimental results demonstrate significant gains in 

processing efficiency, accuracy, and cross-entity scalability, 

highlighting the system’s potential to support high-volume 

payment operations in large organizations. By integrating 

rule-driven smart contracts with enterprise data frameworks, 

the proposed model establishes a new benchmark for 

automated financial compliance and reconciliation reliability. 

Future work may explore AI-augmented rule generation, 

predictive anomaly detection, and integration with next-

generation digital payment ecosystems for broader enterprise 

adoption. 
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