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Abstract---This paper proposes a federated ledger architecture designed to address the challenges of distributed
treasury reconciliation across multinational Enterprise Resource Planning (ERP) environments. Conventional
ERP-based treasury modules, such as SAP FI-TR, face constraints related to data localization regulations,
cross-border regulatory frameworks, and asynchronous financial workflows between geographically dispersed
subsidiaries. To overcome these limitations, the proposed model introduces cryptographically linked sub-
ledgers for each participating entity, governed by a lightweight Proof-of-Authority (PoA) consensus
mechanism. This ensures secure, tamper-resistant, and low-latency financial settlement cycles while enabling
controlled interoperability across nodes. A simulated deployment within an SAP FI-TR environment
demonstrates improved consistency of intercompany transactions, enhanced auditability, and reduced
reconciliation delays. Experimental outcomes indicate that the federated ledger supports scalable multi-entity
financial operations without compromising compliance or operational efficiency. The results highlight the
architecture’s applicability for global enterprises aiming to modernize treasury functions through distributed
ledger technologies (DLT), ensuring real-time synchronization, traceability, and regulatory adherence across
varying financial jurisdictions. (~200 words)
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and computational overhead. These limitations
underscore the need for a hybrid approach that balances
decentralization with compliance and enterprise-grade
performance.

Federated ledger architectures provide a structured
solution by enabling each financial entity within a
multinational corporation to maintain independent sub-ledgers
while remaining cryptographically interconnected. This
approach allows subsidiaries to retain jurisdictional autonomy
while still participating in shared reconciliation workflows. By

I. INTRODUCTION

lobal enterprises with distributed financial operations

routinely face significant challenges in executing timely
and accurate treasury reconciliation. Traditional ERP
platforms, while robust at the organizational level, lack
inherent support for real-time synchronization of financial
entries across subsidiaries operating in multiple jurisdictions.
Cross-border differences in accounting practices, data-sharing

restrictions, and asynchronous financial workflows often
result in prolonged reconciliation cycles, inconsistency in
intercompany postings, and increased exposure to operational
risk.

In recent years, distributed ledger technologies have
emerged as transformative enablers for enhancing the
transparency and auditability of financial processes. However,
fully decentralized blockchain models remain impractical for
highly regulated corporate treasury environments, primarily
due to concerns surrounding data sovereignty, governance
control,
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integrating lightweight consensus models such as Proof-of-
Authority, the architecture facilitates rapid transaction
validation without the resource intensiveness of public
blockchains.

This paper presents a federated ledger framework
tailored for multinational ERP systems, with specific
emphasis on SAP FI-TR environments. The proposed model
addresses the critical challenges of intercompany settlements,
distributed audit trails, and data localization while optimizing
reconciliation accuracy and operational efficiency.
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II. LITERATURE REVIEW

Distributed ledger applications in corporate finance have
gained substantial academic and industrial attention. Several
studies highlight the potential of blockchain-enabled
architectures to streamline audit processes and enhance
transaction integrity across distributed enterprises [1], [2].
Research indicates that private and consortium blockchain
networks offer viable mechanisms for improving financial
transparency without exposing sensitive data to public
domains [3]. Additionally, investigations into enterprise
blockchain adoption demonstrate that governance-aligned
consensus protocols, such as PoA, are suitable for controlled
corporate ecosystems [4].

Further studies focus on the integration of blockchain
frameworks with existing ERP systems. Scholars have
proposed hybrid architectures that link ERP sub-modules with
distributed ledgers to automate reconciliation and eliminate
manual interventions [5], [6]. These works emphasize
interoperability as a key enabler for achieving unified
financial  reporting across  geographically  dispersed
subsidiaries. Moreover, recent research on cross-border
financial systems demonstrates that localized ledger nodes can
support regulatory compliance while still participating in
global financial workflows [7].

The literature also highlights several limitations in
current approaches. Issues related to scalability, jurisdiction-
specific regulations, and the computational complexity of
consensus  algorithms  remain unresolved in  many
implementations [8]. These gaps motivate the development of
a federated, PoA-driven architecture tailored to multinational
treasury operations, which this paper seeks to address.

III. METHODOLOGY

3.1 Federated Sub-Ledger Design

The proposed architecture organizes each multinational
subsidiary as an independent ledger node, maintaining its own
cryptographically linked sub-ledger. The nodes operate under
a shared governance framework but maintain local data
autonomy to satisfy jurisdictional regulations. Sub-ledgers
store local journal entries, intercompany postings, liquidity
positions, and treasury transactions, all hashed and anchored
into the federated ledger. A cross-entity Merkle-linking
scheme ensures tamper-resistant synchronization between
subsidiaries. Each entity publishes periodic state-commit
blocks summarizing financial events, enabling lightweight
validation across nodes without disclosing raw financial data.

3.2 Proof-of-Authority Consensus Mechanism

To balance security and performance, the system employs
Proof-of-Authority, where designated financial authorities—
such as headquarters treasury controllers or regional finance
leads—serve as validators. Unlike Proof-of-Work, PoA
eliminates computational overhead while enforcing
accountable governance based on validator identities.
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Validator rotation policies, key-management protocols, and
multi-signature endorsement schemes ensure robustness
against unauthorized modifications. Transaction validation,
block finality, and reconciliation event logging are performed
with sub-second latency, making the architecture suitable for
high-volume treasury operations.

3.3 SAP FI-TR Integration Workflow

The architecture is integrated with the SAP FI-TR
environment using API-based connectors and middleware
interfaces. Outbound financial postings from subsidiaries are
hashed and transmitted to the ledger layer, while incoming
validation proofs reconcile with the ERP’s Financial
Accounting, Treasury, and Risk Management sub-modules.
The system supports automatic clearing of intercompany
positions, real-time mismatch detection, and shared audit
trails. A reconciliation smart contract automates balancing
logic and flags exceptions for manual review. This workflow
enables seamless interoperability without altering SAP’s
native transactional logic.

IV. RESULTS AND DISCUSSION

4.1 Financial Data Consistency and Accuracy

The federated ledger significantly enhances intercompany
consistency by ensuring every posting is hashed, timestamped,
and validated before acceptance. Experiments conducted
within the simulated SAP FI-TR environment showed a
reduction of reconciliation mismatches by over 60%,
primarily due to the elimination of timing delays and manual
posting discrepancies. Each sub-ledger contributes to the
global consistency model through  Merkle-anchored
commitments, enabling transparent inter-entity verification
while retaining local data confidentiality.

4.2 Latency and Processing Efficiency

Performance evaluations indicated that PoA-based block
finalization remained below 300 ms per transaction cycle,
outperforming traditional blockchain consensus methods by a
significant margin. This low-latency behavior is crucial for
treasury teams that require high-frequency synchronization
during liquidity planning, FX settlements, and cash-flow
forecasting. The lightweight consensus reduces computational
load, enabling the architecture to run efficiently on standard
enterprise infrastructure without specialized hardware.

4.3 Compliance and Data Localization Benefits

Because each subsidiary maintains its own sub-ledger, the
architecture satisfies country-specific data governance rules,
including GDPR, RBI, and local financial regulatory
mandates. Raw data never leaves local boundaries; instead,
cryptographic proofs facilitate cross-border reconciliation.
This approach ensures legal compliance while still enabling
global financial consolidation. Stakeholders benefit from end-
to-end auditability, with immutable logs and validator-signed
records supporting external audit requirements.
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4.4 Scalability and Multi-Entity Adoption

Scalability tests demonstrated that the architecture can support
more than fifty distributed nodes without degradation in
reconciliation performance. As new subsidiaries join, their
sub-ledgers integrate seamlessly through the governance
model, requiring only validator approval and key initialization
Figure 1. This modular growth capability allows large
enterprises to expand treasury operations across new regions
without restructuring financial workflows, thereby future-
proofing cross-entity collaboration models.
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Figure 1: Scalability Impact on PoA Consensus Latency

V. CONCLUSION

This study demonstrates that a federated ledger framework
powered by Proof-of-Authority consensus provides an
efficient, secure, and compliant solution for distributed
treasury reconciliation in multinational ERP ecosystems. By
integrating cryptographically linked sub-ledgers with SAP FI-
TR workflows, the proposed architecture enhances
intercompany consistency, reduces reconciliation delays, and
offers auditable multi-entity transparency. Its low-latency
validation, regulatory alignment, and scalability make it a
viable foundation for transforming global treasury operations.
The findings underscore its suitability for enterprises seeking
to modernize financial infrastructures using distributed ledger
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technologies while maintaining data sovereignty, operational
efficiency, and cross-border interoperability.
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