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SUMMARY

Within SAP ERP systems, large-scale enterprise environments grapple with financial transaction
reconciliation along with compliance monitoring as some of the most intricate and error-prone processes.
This research examines automating reconciliation processes augmented with real-time compliance
monitoring through the integration of RPA into SAP S/4 HANA. We construct an exception-based RPA
framework that processes autonomously accounts receivable, accounts payable and general ledger and
bank statement transactions. With enterprise datasets that include payment logs, journals, and audit trails,
our system integrates modular RPA workflows to SAP ERP triggers—reducing reconciliation cycle times
by 63%, manual interventions by 48%, and compliance flag detections by 72%—with payment logs,
journal entries, and audit trails. A domain-specific multi-criteria performance evaluation on reconciliation
accuracy, exception handling efficiency, traceability, governance, and alignment agility is introduced
alongside the results. The results highlight that transparency, reliability, and scalability of financial
operations is enhanced substantially with RPA, proving it provides a forward-looking approach to
intelligent ERP automation in compliance-driven SAP environments.

Key words: robotic process automation (RPA), SAP ERP, financial transaction reconciliation,
compliance monitoring.

INTRODUCTION
Rise of Financial Automation in Enterprise Resource Planning (ERP) Systems

Automation has evolved in finance over the past decades from rules-based accounting scripts to
intelligent workflow-driven systems within enterprise software. This evolution is most prominently
visible in ERP platforms (ERP 4.0), where financial automation focuses on real-time multi-national
transactions, risk management, and compliance [1]. SAP ERP along with some other platforms enables
global enterprises to run integrated financial systems that put together procurement, accounts, payments,
and audits [4].

The increasing volume, velocity, and variety of financial transactions tend to render the traditional ERP
workflows ineffective in achieving real-time reconciliation of accounts and automated flagging of
compliance breaches without manual intervention [3]. It is now an imperative strategic effort to provide
not only efficiency—reducing the cost of business processes but also assure audit readiness, enforcement
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of internal controls, and reduced risk exposure [18]. Particularly, robotic process automation (RPA) has
facilitated this transformation, especially when integrated within ERPs like SAP, where rule-based bots
perform and control processes via financial modules, external APIs, and compliance dashboards [5].

SAP ERP and the Complexity of Transaction Reconciliation

SAP ERP helps businesses streamline overlapping financial workflows within modules like Accounts
Payable (AP), Accounts Receivable (AR), General Ledger (GL), and even with external banking
interfaces [20]. Reconciliation is defined with systems matching invoices to payments, journal entries
to cost centre allocations, and liability balances with intercompany settlements across modules [21].
Although well architecture, many of SAP's reconciliation processes are driven by predefined schedule
batch jobs and post-event exception-based rule-determined workflows [7].

Such processes are efficient when data is orderly; however, they can encounter significant challenges in
the presence of real-time exceptions, multi-currency discrepancies, partial payments, or time-lagged
bank feeds [2]. Even minor data configuration issues and temporal lags could lead to unmatched
transactions that stymie downstream reporting, compliance attestations, and audit certification
workflows [22]. The vicious cycle of manual work to fix automated errors delays finance functions,
introduces risks, and escalates operational workloads [6].

To capture the precise issues, we analysed audit logs from five multinational firms and conducted expert
interviews with Finance subject matter experts (SMEs) for SAP.[8] The findings are consolidated in
Table 1, which lists the most frequent impediments in SAP-based transaction reconciliation [19].

Table 1. Common bottlenecks in financial transaction matching in SAP ERP

Bottleneck

Category Audit Observation (SAP Logs)

Impact on Finance Teams

High volume of unmatched

Invoice-Payment
Mismatches

invoice/payment pairs flagged in daily
batches

Delayed account settlements and
cash flow forecasting

Delayed Bank

Bank data uploads delayed due to

Increased reconciliation backlog

Statement inconsistent formats or manual upload and overnight batch load
Integration cycles dependency
Partial Ledger Ledger entries incomplete due to missing Inaccurate reporting and
Postings journal links or incorrect cost center misclassification of funds
Redundant Manual Staff required to manually confirm GL Burnout from repetitive checks and
Verification entries during monthly closings audit preparation tasks

Missing Cross-
Module References

Inconsistencies between FI and MM
modules not caught until audit trails are

Cross-functional delays in clearing
inter-company or vendor accounts

reviewed
le)rr]r:ral(i::r?ge Violations flagged post-transaction, with Risk of regulatory penalties and
Pli: no real-time alerting or prevention poor audit ratings
Exceptions

This table illustrates that reconciliation problems are not purely technical. They are deeply operational
and affect reporting, compliance, and even team morale. The incorporation of automation—especially
RPA—into these financial processes can remove many of these bottlenecks.

The Role of Robotic Process Automation (RPA) in Financial Accuracy and Control

Robotic Process Automation (RPA) is when software bots perform on-screen activities such as data
entry, validation, cross-checking, and monitoring because such activities are done based on certain rules
[9]. In SAP ERP, RPA can work across modules through the SAP GUI, Fiori apps, or backend APIs,
meaning that it can perform automations using different modules that would otherwise require inputs
from various manual processes [10].

In SAP ERP, RPA bots can autonomously ingest and reconcile invoice records, bank feeds, ledger
entries, and system-generated exceptions for financial transaction reconciliation [23]. They can escalate
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tasks. They can apply conditional logic tolerances and flag set discrepancies for batch processing or
reporting cycles. They also permit attestations to be performed in real time—not just oversimplified
storyboard formats—meaning that transactions are authorized within minutes of being validated. Such
attestations can be performed around the clock, thereby reducing audit risk and improving operational
transparency.

In addition to ensuring speed and accuracy, RPA strengthens consistency within the compliance
monitoring processes. Bots have the capability to be programmed to identify specific patterns of
noncompliance such as surcharges due to late payments, currency conversions without proper
authorization, or gaps in cross-border reporting. Thus, they are instrumental in maintaining compliance
with SOX, IFRS standards, as well as other internal governing control frameworks.

Research Objectives, Contributions, and Scope

The purpose of this study is to design an RPA framework for monitoring transactions that directly
interfaces with the financial modules of SAP ERP, implements it, and evaluates its performance. This
paper specifically contributes:

1. Acomprehensive invoice-payment matching, bank-feed validation, ledger posting confirmation,
and compliance rule validation enforcement modular RPA for SAP S/AHANA.

2. A comprehensive evaluation from multiple finance departmental enterprise data spanning
several thousand transactions.

3. A comprehensive evaluation on the accuracy of reconciled transactions, delay in exception
handling, detection of compliant controlled interventions, and manual intervention of
unsupervised control processes on defined governed processes.

4. A governance monitoring dashboard blind spot-elimination enhancement enterprise model.

This research does not seek to replace the SAP-native reconciliation engine or workflow manager.
Rather, it enhances current SAP bookkeeping automation with an intelligent layer of action-oriented
bots that aid financial functions. It provides a reproducible blueprint for companies intending to
implement RPA within their ERP systems at scale, especially in industries with strict compliance
requirements such as finance, pharmaceuticals, and manufacturing.

LITERATURE REVIEW
RPA Evolution and Use Cases in Financial Systems

Robotic Process Automation (RPA) has evolved from a back-office automation idea to a strategic
enterprise essential, especially in financial systems. The initial RPA implementations focused on basic
automated scripts relying on predefined logic. They were confined to standalone accounting applications
and sought to minimize manual data input and streamline the invoicing process [11]. In the past ten
years, RPA platforms have developed into sophisticated orchestration systems that can interface with
ERP ecosystems, client databases, regulatory websites, and even Al-powered analytics [12].

In the finance sector, RPA has grown to encompass a number of processes such as vendor invoice
processing, purchase order approval, expense claim review, journal entry approval, and compliance
review flagging. Current RPA providers like UiPath, Automation Anywhere, and SAP Intelligent RPA
offer plug-ins and prebuilt bots for SAP S/AHANA and SAP Fiori interface integration [13]. The goal
extends beyond process efficiency to include auditability, traceability, and real-time risk mitigation.

A particularly noteworthy example is in transaction reconciliation—a process infamous for its
requirement of inter-module integration, multi-currency consideration, and exception handling. In SAP,
traditional reconciliation processes are also characterized by extensive batch jobs, human review cycles,
and ledger posting delays. With RPA, these workflows can be automated to the degree that they can also
be continuously monitored, reducing both cycle time and inter-departmental delays [14].

Technical Institute Bijeljina, Archives for Technical Sciences. Year XVII — N © 33 281



Nagendra Harish Jamithireddy, et al: Robotic process ...... Archives for Technical Sciences 2025, 33(2), 279-296

This impact is highlighted in Figure 1, showing the average reconciliation cycle time in hours for manual
versus RPA-assisted reconciliations across four core finance functions. In Accounts Payable, the time
dropped from 10.2 to 4.3 hours, while Banking Operations improved from 8.8 to 3.9. It is important to
note that similar improvements are apparent in Accounts Receivable and General Ledger, demonstrating
an overarching enterprise efficiency gain.

Manual Process (hrs)

mmm RPA Process (hrs)
10t

Average Reconciliation Cycle Time (Hours)

=] [N] ~
E)/L_

Department

Figure 1. Manual vs RPA-based reconciliation cycle time across departments

Notably, these findings corroborate other studies confirming RPA’s impact on accelerating not only the
transaction execution, but also the approval routing, document matching, and exception handling
processes—which are the primary bottlenecks in conventional SAP ERP workflows.

Reconciliation Automation Frameworks in SAP Environments

The architecture of SAP ERP environments is multilayered. Reconciling transactions across the modules
FI, CO, MM, SD, and journals alongside regulatory and organizational policy volatilities means that
configurable business policies must be fully automated and dynamically adaptable [15]. Popular SAP
tools like the Reconciliation Ledger, Automatic Clearing Function, and SAP Bank Communication
Management (BCM) do help but are heavily under supported in their automation in many steps, which
also leads to excessive manual configuration.

There is a gap in the current literature concerning the use of RPA to solve this problem. Through bots,
human participation becomes unnecessary when interfacing through SAP Fiori or GUI as payment
details can be retrieved, matched with journals, and anomalies flagged before they forcefully propagate
through monthly financial close reports. The reconciliation logic is simplified and streamlined through
this automation layer, where execution can also be performed asynchronously. Multiple streams of
reconciliations can freely run without locking modules or dependencies as parallel processes [16].

Multiple private sector investigation has utilized hybrid RPA-SAP configurations, implementing APIs
or IDocs to start the validation sequences. These bots frequently audit master files for vendors, verify
IBANS, and reconcile payment files with external banking APIs. The primary benefit rests on scalability.
After aligning an RPA framework with SAP’s transaction triggers and status flags, the system can be
scaled out to global subsidiaries with minimal customization needed.

Building upon this work, our research contributes a modular bot architecture that is able to process
transactional clusters by type, such as intercompany, vendor, employee reimbursements, and present
real time reconciliation audit recommendations, in audits dashboards. Most of the prior frameworks
operate on assumption of reporting ex post and exception-based monitoring. Our design includes real-
time alerting, feedback loops, and retraining of bots for repetitive behavioural flagging for mismatched
bots.
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Regulatory Compliance Requirements and Digital Monitoring Tools

Financial systems are under strict internal and external compliance controls. These include Sarbanes-
Oxley (SOX) regulations, International Financial Reporting Standards (IFRS) and internal audit
frameworks such as the COSO control matrix [17]. Any SAP finance implementation must include
monitored transactions, approved hierarchies, and traceable audits as foundational compliance elements.

Historically, compliance monitoring has depended on some form of post event reporting via SAP's native
audit trail functionalities or via external GRC platforms. Given, however, the enormous amount of
information that is processed within SAP systems, compliance checking becomes virtually impossible.
The advent of RPA technology solves this by providing the means for perpetual surveillance of
transactional data for violations such as unauthorized vendor relationships, payment lags, currency
mismatches, and irregularities in journal entries amenable to automated preventive controls.

As depicted in Figure 2, the addition of RPA technology increases the confines of compliance
monitoring by an enormous margin. The heatmap illustrates the four predominant violation areas-
unapproved payment delays, unapproved vendor usage, currency mismatches, unapproved journal
entries- in their monitored breadth before and after the RPA implementation. The monitoring coverage
for detection of currency mismatches shot up from 40 percent to 80 percent, and detection of unapproved
vendor usage increased from 50 percent to 85 percent. These figures exemplify the extent to which
control coverage improves with the employment of RPA technology placed at the discretion of first line
monitoring.

Late Payments -

Unapproved Vendor Usage - 0.50
=3
=
i
(=]
©
L
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Currency Mismatch - 0.40

Unauthorized Journals - 0.30

! -0.3
Before RPA After RPA

Monitoring Stage

Figure 2. Compliance breach types vs monitoring coverage (before and after RPA)

Such capabilities are essential to an organization with disparate operational geographies, particularly
those facing external audits, multi-national tax compliance, or other reputationally sensitive exposure.
RPA makes certain that compliance verification checkpoints are performed consistently across all
subsidiaries, thereby reducing the possibility of audit scandals and reputational impacts.

Gaps in Real-Time Monitoring and Exception Handling with RPA

While SAP environments are increasingly adopting RPA, there is literature on real-time monitoring and
adaptive exception resolution gaps. Most published implementations describe rule-based bots that
perform bounded actions at fixed time intervals. However, they do not dynamically interpret exceptions,
respond contextually, or escalate scrutiny based on contextual high-risk discrepancies.

In addition, embedded execution within transaction chains in SAP systems is still a problem for existing
RPA platforms. Interfacing with multiple tables, documents, or master data records in real-time creates
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a trade-off between speed and accuracy. Static exception-handling features are traditionally bounded by
if-then-else rules and lack the ability to learn from historical corrections and approvals.

The gaps will be addressed by this research through the introduction of flexible bot architectures. These
bots do not only process transactions and flag exceptions, but learn rules and weighted scores of
confidence thresholds alert for compliance flags appended with overrides. Such monitoring layers adapt
with usage, not per preset system configurations, and identify, classify, and prioritize issues without
exhausting audit or finance personnel.

Finally, limited frameworks existing today do not offer visual analytics, explainability, or features that
render bot activities transparent to financial controllers. Our system captures an interactive dashboard
where exceptions can be reviewed, modified, escalated, or overlooked complete with flags, logs,
confidence scores, and uncertainty metrics that bolster internal controls as well as external audits.

METHODOLOGY
SAP ERP Workflow Mapping for RPA Integration

To implement robotic process automation (RPA) in SAP ERP systems, one must navigate SAP’s
transactional universe and its core modules, especially Finance (FI), Controlling (CO), Materials
Management (MM), and Banking. The approach taken in this research involved conceptualizing and
mapping critical financial workflows through these modules to optimize RPA implementation for
maximum impact on reconciliation and compliance.

For example, with the use of SAP’s standard transaction codes (T-Codes), we tracked the financial
record workflow starting from creation of the invoice (in SAP MM...) to the payment clearing stage (in
SAP FI). We looked for bottlenecks: places where unmatched entries, missing cross-references, and
timing delays frequently lead to reconciliation failures, known as “reconciliation lock™). Each critical
stage, such as invoice posting (FB60, MIRO), uploading of bank statement FEBAN, input of ledger F-
02, were mapped against key SAP tables BSEG, BKPF, BSIS, FEBEP to facilitate pinpoint access for
bot intervention.

The mapping of these workflows was essential in constructing the trigger-based bots. Unlike the
previously described systems, which operated on a periodic basis, our system interacts with SAP in real
time. For example, a vendor invoice or a bank statement update would post and SAP would trigger in
real time. This ensures improved responsiveness, greater exception detection, and better alignment with
SAP workflows and authorization frameworks.

Design of Reconciliation Bot Framework (Transaction, Ledger, and Bank Statement Layers)

We created a modular RPA bot framework with four components as per the workflow mapping: (i)
Invoice Matching Bot, (ii) Bank Feed Parser, (iii) Ledger Cross Validator, and (iv) Compliance
Exception Scanner. Each module is designed around specific SAP data sources to listen for defined
trigger events, applying a specific validation at defined control logic checkpoints. In the captioning table,
the author presents all triggering events structured a certain way alongside primary SAP tables accessed
by the modules and validation or reconciliation logic executed calculation methodologies.

Table 2. RPA workflow modules, SAP data sources, trigger events, and control points

RPA Module SAP Data Source Trigger Event Control Point
Invoice Matching Bot BSEG, BKPF Invoice E/IOIS};IS‘(); (FB60, Payment vs invoice ID match
Bank Feed Parser FEBAN, F110 Bank statement upload Balance amount and account
code check
Ledger Cross-Validator FAGLFLEXA, BSIS Ledger update (F-02, F-03) GL heaﬁ:figzgolilne-ltem
Compliance Exception GRC Event Log, FI Document Rule-based flagging of
Scanner Tables creation/modification suspicious entries
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Such design makes it possible to distribute tasks while allowing complex modular debugging. It allows,
for instance, the Bank Feed Parser to focus exclusively on the parsing of the document, while the Ledger
Cross-Validator checks for journal entry and consistency and perform GL-based reconciliation.

Real-Time Exception Handling and Compliance Rule Engine

Standard reconciliation options in SAP execute validations in a post-batch manner, which means they
do not detect context problems that may manifest during execution (thermal lag, cross module/data
lags/incorrectly assigned cost centres). Within our RPA framework, there is an Real-Time Exception
Handling Engine, where every bot looks after an outstanding set of work to be resolved at any given
time, alarms for breaches of defined thresholds, and captures rule divergences depending on confidence
scoring.

Every reconciliation bot has access to a case management subsystem where exception logs are stored.
Each log consists of exception type, document ID, event that captured the log, as well as context
snapshot. These logs are captured in SAP and are accessible to finance departments through a custom
SAP Fiori tile, so flagged entries can be dealt with, documented, bypassed, or escalated.

Alongside this we put in place a Compliance Rule engine which passes document flows against defined
policies (e.g approval levels. vendors, currency code etc.) for real time document auditing and validation
of set policies. The compliance threshold look up table that consists of predefined breach types, tagging
each contravention to a preset breach and resolution pathway in violation such as auto reject, notify
supervisor, hold payment. These rules are evaluated through the decision trees and scorecards integrated
in the RPA system for static and dynamic compliance checks.

Evaluation Metrics and Benchmarks

In measuring the deployments’ performance and scalability within the RPA solution, a set of operational
and compliance metrics were established. Some of the most important include:

» Total RPA Bot Execution Duration (in seconds) by batch size
» Reconciliation Accuracy (%) by invoice type

» Resolution Time for Exceptions (in minutes) per ticket type

» Positive Compliance Alerted by Evasions

» Evasions Count by Month

Figure 3 RPA bot execution times against batch size depicts the results. Processing 100 transactions was
done in 3.2 seconds, scaling linearly to 13 seconds for 500 entries. This shows that the system can be
seamlessly integrated to other technologies because it maintains sub-15 seconds latency even with
volumetric large inputs, agile SAP finance operations latency requirements.

121

Execution Time (seconds)
o o

=2

L L L L L L . L H
100 150 200 250 300 350 400 450 500
Batch Size

Figure 3. RPA bot execution time vs batch size in SAP environments

Technical Institute Bijeljina, Archives for Technical Sciences. Year XVII — N © 33 285



Nagendra Harish Jamithireddy, et al: Robotic process ...... Archives for Technical Sciences 2025, 33(2), 279-296

Similarly, in Figure 4 the reconciliation accuracy is shown segmented by invoice type. Among the
invoices, those classified as invoices (94.5%) and bank feeds (91.2%) had the highest match rates as a
result of well-structured and formatted data. Credit notes (88.7%) incurred greater complexity due to
conditional reversals and offsetting entries.

80

60

40t

Reconciliation Accuracy (%)

20

Invoices Bank Feeds Credit Notes

Figure 4. Reconciliation accuracy by transaction type

The RPA Incorporation Tweak Measures audit which integrates automation into financial reconciliation
processes provides evidence manifold such as in error reduction, enhanced compliance supervision
alongside improvements in precision SAP ERP reconciliation is achieved at great speed.

EXPERIMENTAL SETUP
Enterprise Testbed Setup: SAP S/4AHANA, Finance Modules, and Audit Logs

In order to achieve the evaluation of RPA integration to an enterprise scale complexity, a hybrid cloud
infrastructure with SAP S/4AHANA version 2022 on-premise was used to build a comprehensive testbed.
The testbed represented the production landscape of a mid-sized multi-national enterprise with a bulky
financial operations spanning four global regions. Each operated as a legal entity, albeit with centralized
reporting and audit policies.

The transaction level configuration of the SAP Financial Accounting (FI), Controlling (CO), and
Treasury modules included full transactional interlinkages with the General Ledger (GL) and the
submodules of Accounts Payable (AP), Accounts Receivable (AR) and Banking. Integration with SAP’s
internal audit instruments was facilitated through transaction monitoring (SM20), change documents
(CDHDR/CDPOS), and Business Transaction Events (BTE) hooks. These logs ensured the capture of
real-time transitions of workflows, documents, compliance-relevant modifications, and audit compliant
data alter monitoring enabling RPA triggers and exception tracing.

For routine transactions, the organization relied extensively on specific T-codes including FB60 for
vendor invoice entry, MIRO for invoice receipt, F110 for automatic payment processing, FEBAN for
statement bank entry, and F-02 for manual GLit posting. It is well understood that each of these processes
has certain reconciliation dependencies, and was mapped to multiple SAP tables BSEG, BKPF, BSIS,
FAGLFLEXA. These tables are of such granularity that they enable precise RPA integration with little
disturbance to native SAP architecture.

This foundational design encumbered an auditable, multi-layered architecture within which the real-time
testing of the RPA modules could be conducted so that the performance could be evaluated not in
isolation but in interaction with SAP's reconciliation and compliance subsystems.
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Dataset Description: Journal Entries, Payment Batches, Compliance Events

The dataset used in the experimental study was SAP financial records with anonymized, near-production
SAP financial records from a single company. These include journal entries, payment runs, customer
receipts, vendor invoices, and one-way bank transactions. In total, over 46,000 financial documents were
compiled from four operational transaction domains that were crafted to encapsulate the behavioural
diversity and interdependence of actual business processes.

To maximize representativeness, the blend of transaction types sought to approximate realistic invoice
processing from an organizational financing perspective. As Figure 5 illustrates, the dataset consisted of
roughly 34% AP (vendor invoice-related) transactions, 28% AR (customer receipts) transactions, 22%
GL adjustments, and 16% external bank data feeds. Each category posed its own set of reconciliation
problems. In AP and AR, document accuracy linkage was crucial, in GL there were multiple cost centres
with reversing journals, and in bank data, formats and timing inconsistencies plagued the data.

External Bank Transactions

General Ledger (GL)

Accounts Receivable (AR)

Accounts Payable (AP)

Figure 5. Distribution of transaction types in dataset

The dataset also had non-compliance scenarios included intentionally, where 6.5% of the entries imitated
the trade conditions inappropriately set with respect to payment delays, invoices issued in excess without
stipulated agreements, payments tagged to incorrect cost centres, and currencies being executed without
necessary authority for pairing currencies in transactions conducted under multi-currency contracts.
These were part of testing procedures for assessing detection meaning evaluating the RPA bots’ rule
engines and prioritization systems for exceptions processing.

The operational dependability and the compliance robustness against design challenges caused by
flexible workflow automation merge tested by compliance RPA were framed within the differing
volume, structure, and exception density of the dataset.

RPA Bot Deployment: Triggers, Roles, and Scheduling

The deployment of RPA bots followed a distributed and role-based model. Each bot was allocated to a
functional domain, and role-based access control (RBAC) was implemented with SAP’s authorization
objects and segregated service accounts. As an illustration, the “Invoice Matcher” bot could post and
adjust reconciliation status entries but had limited access to the vendor master tables. The “Bank Feed
Parser” could read and write to transaction detail tables and the payment clearing ledger, but could not
post documents freely.

As much as possible, bots were configured to operate under an event-driven model for deployment.
Event listeners were implemented via SAP Gateway (OData services) and GUI scripting to listen to
document lifecycle events like creation of BKPF entries or changes to BSIS document. In cases where

Technical Institute Bijeljina, Archives for Technical Sciences. Year XVII — N © 33 287



Nagendra Harish Jamithireddy, et al: Robotic process ...... Archives for Technical Sciences 2025, 33(2), 279-296

event triggers were not possible, bots operated on scheduled mode via a central orchestrator with load
balancing and error handling queues.

The dynamic task queues that were implemented constitute a significant advancement. Through the
monitoring dashboards, bots could self-prioritize tasks dynamically based on system load, document
priority (such as overdue invoices), and severity of exceptions. This provided exceptional throughput
without saturated SAP processing threads, especially done during high volume financial periods, like
month-end closing.

Post-deployment stress testing revealed that the bots could function at scale with consistent latency and
no SAP lock conflicts. All bot activity was logged in digitally signed log files, which included time
stamps, trigger identifiers, and resolution status. The logs were stored for internal audit purposes and
synchronized with the analytics dashboard to provide up-to-the-minute visibility.

Monitoring Dashboard: Logging, Flagging, and Rule Violation Tracking

In order to address the needs of usability, transparency and auditability, we designed an SAP Fiori
dashboard that acted as a single point of control to monitor and manage RPA activities. It provided
visualizations of the bot activity status, open exceptions, compliance monitoring, audit SLA breaches,
and document audits.

Each exception raised by a bot was assigned a confidence score and resolution bucket (e.g., auto
resolvable, user approval necessary, or high-risk escalation) and these were color-coded in the Ul. By
doing so, business users, auditors, and controllers became empowered to filter, categorize, label, and
reclassify alerts. Moreover, users could produce trend reports on repeat violations, such as vendor
mismatches or cross-currency posting errors to help guide subsequent process optimization initiatives.

Due to this configuration, reconciliation time underwent a notable improvement. As illustrated in Figure
6, the average time taken to reconcile transactions decreased from 10.5 hours (batch-based manual
review) to only 4.7 hours following the implementation of RPA. This figure demonstrates the efficiency
gain in document processing as well as the lowered human intervention caused by intelligent flagging
and matching done pre-emptively.

10

Average Reconciliation Time (Hours)

5t

Before RPA After RPA

Figure 6. Average reconciliation time before and after RPA deployment

In parallel, Table 3 reveals critical information regarding exception rates, transaction count, and the type
of audit feedback for each test scenario. For example, bots operating in the AR domain effectively
enhanced real-time clearing by both minimizing float times and expediting the match-to-pay process.
GL validation bots prevented 92% of incomplete entries from flowing into monthly close reports, which
significantly enhanced the internal accuracy metrics and the external audit reliance trust.
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Table 3. Test Scenarios, Volumes Processed, Exception Rates, and Audit Findings

. Volume Exception Rate o e s
Test Scenario Processed (%) Key Audit Findings
Vendor Invoice Posting (AP) | 18,000 invoices 5.2 Auto-matching 1mp roved p ost—boF, with flagged
delays in overdue invoices
Customer Payment Matching 12,500 41 Bot reduced float time and improved same-day

(AR) payments closure for payments

- — - o -
Ledger Adjustment Entry 6,400 entries 37 Validation logic caught 92% of incomplete cost
(GL) centre references
Bank Feed Import and 9,800 bank 63 Bank mismatches dropped after real-time balance
Reconciliation lines ) validation was introduced

These details prove that the experiment framework went beyond mere technological achievement. It
demonstrated robust, enterprise-level, auditable validation of RPA’s impact in automating financial
functions. From operational improvements to reducing compliance risk, the testbed verifies that bots,
when contextually preconfigured and supervised at all times, enhance the timeliness and reliability of
financial operations conducted in SAP ERP systems on large-scale parallel processing.

RESULTS AND ANALYSIS
Accuracy and Precision of RPA Bots Across Reconciliation Categories

The assessment of robotic process automation (RPA) performance begins with measuring accuracy
(correct matches vs. total matches attempted) and precision (correct matches vs. total positive
identifications). The evaluation of bots’ effectiveness was conducted over four reconciliation levels:
invoice-payment linkage, bank feed validation, general ledger balancing, and credit note reversals.

During the experiment, the bots processed 46,000 transactions achieving an overall accuracy of 92.8%,
precision of 94.6%, and with sharpest accuracy in invoice matching at 95.3% to lowest in credit note
reversals at 88.7%. These results are at a vast improvement over the manually processed baseline RPA
workflows which had an average accuracy of 81.4% with a great deal of variance due to human
document interpretation and outdated lagged documents.

Achieving this performance resulted from using lookup tables, field-level validations, and bot-side
metadata mapping. During invoice reconciliation, bots validated the vendor codes, PO numbers, and due
dates against BSEG and BKPF. For bank statements, precise GL-to-bank reconciliation was possible
because of real-time currency matching, stringent transaction amount tolerance thresholds, and ordered
timestamp sequencing. The direct result of these efforts was that finance teams reviewed less false
positives, which meant anomalies required more focus. This shift resulted in the effort reduction
documented later in the report.

Compliance Flag Detection Rates and False Positives

RPA integration came with a compliance rules engine designed to flag overdue payments, unapproved
vendors, unreasonably high transaction values, and currency mismatching as behavioural and technical
compliance violations, thus detecting vendor approval non-compliance. An effectiveness assessment
involved analysing the true compliance violation resolution count per week and measuring the outcomes
against a control group that operated without RPA.

Organizations operating under RPA demonstrated significantly more violation resolutions over time as
shown in Figure 7. During Week 1, the gap was small (22 versus 15), but in Week 4 the RPA
environment resolved 59 compared to 26 for non-RPA, totalling a 127% improvement in cumulative
detection and resolution.
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Figure 7. Compliance Rule Violations Resolved Over Time (With vs Without RPA)

Furthermore, the system maintained a false positive no greater than 6% which falls within the thresholds
of enterprise risk tolerance. This is primarily due to the trusting scoring mechanism embedded in each
rule evaluation where only exceptional cases were elevated for attention and borderline scenarios were
flagged passively.

The bots’ enhanced detection of true positives together with the reduced unnecessary escalations directly
helped strengthen internal control systems, reduced audit exposure, and improved compliance with
regulatory standards such as SOX and IFRS.

Exception Resolution Time and Workflow Efficiency

An important objective in the context of automation of ERP systems is to lessen the workload and
increase speed, especially for exception handling in high-paced environments. In this study, logs were
kept for every exception flagged by the bots, recording the time in resolution metrics which enabled the
categorization of resolution effort in four buckets: resolved in under an hour, 1-4 hours, 4-8 hours, and
over 8 hours.

Figure 8 illustrates the spread of resolution times for the exceptions of invoice mismatches, bank feed
errors, GL posting gaps, and duplicate payments. The bulk of the cases (overall 72%) were resolved
under four hours, with invoice mismatches having the fastest resolution—42 cases in the 1-4 hour bucket
and 35 cases within 1 hour.
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Figure 8. Exception categories vs resolution time buckets
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This speed increase is a result of the interactive dashboards and the real-time triggering logic which
allow finance teams to easily pinpoint root causes. Furthermore, the dashboards enabled finance teams
to accept bot-correction suggestions. Additionally, time spent on SAP lookups was greatly reduced by
structured logs containing direct document references, resulting in more efficient operations.

Cases considered “>8 hour” were primarily caused by cross module FI-MM inconsistencies, master data
corruption requiring manual intervention, and other inter-module combinations. These cases comprised
only 8.9% of the total, demonstrating that RPA is capable of resolving most reconciliation processes
with minimal human interaction.

Auditable Traceability and Process Conformance Metrics

As noted earlier, one of the primary outcomes of this study was validating that automation not only
improves throughput but also enhances audit compliance and traceability. RPA bots were doing the task
and every step was digitally signed, timestamped, and linked with document IDs kept in SAP audit logs
and GRC checkpoints.

To analyse the reduction in human effort and auditing workload, we conducted interviews with process
owners from Finance Operations, Audit, Accounts Payable, and Banking. The business unit's percentage
reduction in manual interventions is depicted by Figure 9.
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Figure 9. Reduction in manual interventions across business units

Auto posting invoices and cross-ledger matching drove Finance Operations 52% reduction. The Audit
team achieved a 47% reduction in post-period exception reviews, while the AP and Banking desks
achieved 58% and 49% reductions respectively. These reductions could largely be attributed to real-time
flagging and automated escalation of non-conforming transactions.

From the qualitative feedback, even the finance controllers acknowledged the usefulness of audit logs
on bots since they stored clear and explainable files of every action taken during the auto-approval and
auto-flagging processes. Those logs were very helpful during internal audits and external audits because
everything that was considered an exception had strong evidence provided by bots and rules that they
were processed using justifiable algorithms and verified against set rules.

In terms of process adherence, over 90% of the transactions executed by bots adhered to policies and
standard operating procedures exactly. This level of uniformity is nearly impossible with manual
processing which relies on numerous, often inconsistent, exception handling styles and interpretations
across personnel and departments.
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DISCUSSION
Impacts on Financial Transparency and Governance

Perhaps the most impactful benefit of integrating RPA with SAP ERP systems is the improvement in
financial transparency enabling a measurable assessment of an organization’s finances. The more
traditional methodologies for reconciliation involve undocumented workflows, subjective decision-
making processes, and ad-hoc exception handling which heavily diminishes auditability. In contrast,
RPA creates an unambiguous and automated path for transactions which can be traced, ensuring
visibility at every step and enhancing auditability throughout the reconciliation process.

In our case, each transaction that an RPA bot processed was accompanied by a digital log of activities
which included timestamped actions, references to source tables, and applicable rules and compliance
checks. These logs were integrated into a centralized dashboard on SAP Fiori where they could be
accessed in real time by finance personnel, auditors and risk officers to assess the integrity of
transactions. More critically, the layered automation removed manual back-posting and subjective
interpretation, two of the most frequent causes of audit findings.

The system dictated governance with controlled automation. For instance, bots captured and quarantined
invoices linked to vendors outside the stipulated vendor lists. This ensures control enforcement at the
ex-ante level, eliminating the need for reliance on post-event detection. Approvers were also provided
with duplicates of explained entries, not simply accompanying unapproved entries, which created
proactive diagnostics context routing.

The changing of governance from post-event reactionary measures to pro-active controls shifts the
organization’s perception of the finance function's integrity. The difference is that with traditional
systems, after-the-fact reporting was audited. With this approach, the framework is designed in a way
where misreporting can be addressed at the lowest possible level, fostering operational compliance
culture.

RPA Robustness in Dynamic SAP Transaction Loads

The effectiveness of any automation system is severely tested under unpredictable and dynamic load
conditions, which are characteristic of most real-world SAP ERP environments. Significant human and
batch job scheduler juggling resources are often required during transactional peaks around month-end
closings, audit deadlines, and large payment batches.

In our study, bots were subjected to varying volumes of transactions with overlapping triggers. The RPA
orchestrator enforced system integrity with intelligent queue prioritization and role-based access
throttling. During peak hours, bots were able to process an astonishing 1,200 records per hour with a
failure rate of less than 1%. Even more remarkable was the fact that system latency continued to be
stable with an average response time of less than 5 seconds for real-time flags and less than 15 seconds
for end-to-end document checks.

As previously noted, there is no reason well-configured RPA systems should not be able to achieve
horizontal scalability in constraining SAP workflows while still maintaining the SAP performance
baseline with no latency, risk, or multi-resource contention. Bots act on transactional deltas and listen
to state changes of documents, meaning they are always responsive to system load instead of pre-defined
time slots. This is particularly important in SAP environments, where the timing of transactions
determines the timing of downstream processes such as consolidation, tax calculation, and financial
reporting.

Explainability and Regulatory Auditing Challenges
The use of RPA stems from a desire of achieving speed and consistent outcome. It also creates issues of

explainability in automated processes, particularly related to the regulatory industries. Internal and
external auditors want more transparency not just in the results, but also in the results explanation
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information logics. In processes where a bot is involved, stakeholders should be able to explain the
rationale behind every payment that is unblocked, ledger references that are overridden, or entries that
are escalated.

In solving this, we created compliance dashboards that provide real time decision explainability using
an exception-based reasoning system integrated with the bot. Every exception, flag raised, or
modification to a rule by the bot contained metadata detailing:

* Assemble the fields of the SAP document verbal and iconographic language that was used to
construct and submit the decision

» The Id of the ruling and the logic path that has been taken

* The confidence level and the severity classification

*  Who conducted and authorized the action, and the time of action initiation

This layer of audit was able to meet IT governance requirements (COBIT, NIST) and regulatory
compliance under SOX and local compliance regulations. The exercise demonstrated, however, that not
all RPA systems are designed to be inherently explainable. Bots being black boxes or scripts devoid of
enough context or narrations in certain systems erode regulatory trust quite fast.

Subsequent SAP RPA frameworks need to include self-documenting behaviour — bots will not only
perform actions but will document them in structured, machine-readable formats. The self-description
feature is crucial in cross-border audit functions because different audit teams might not understand
localized ERP logic but control testing, audit verification, and operational oversight evaluation, need
control understanding.

Cross-Departmental Automation Potential and Generalizability

This research is primarily cantered on financial reconciliation; however, the framework and the findings
can be extended to other organizational functions. The modular structure of SAP allows application of
the same automating rationale in Procure-to-Pay (P2P), Order-to-Cash (O2C), Human Capital
Management (HCM), and Production Planning (PP) workflows. Each of these areas contains rules,
exceptions, and interdependencies that can be disrupted and dominated by bots.

To determine organizational readiness, we conducted a perception survey in Finance, Audit, Operations,
and IT. All four departments are presented in Figure 10. Each department assessed the potential value
of RPA for their work on a five-level Likert scale, with Finance providing the highest rating of 4.6,
followed by Audit with 4.4. Even IT, who is usually sceptical about any automation, gave 4.1 to RPA,
which suggests that trust in the systems being automated and unified is growing.

5r

Perceived Value (1-5 Scale)

Finance Audit Operations

Figure 10. Perceived value of RPA by department
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The received scores corroborate that RPA is not considered a departmental solution, but rather an
enterprise enabler. In addition, with SAP’s increasing focus on low-code/no-code extensions like SAP
Build and Business Technology Platform (BTP), the barrier to cross-department automation has never
been lower.

It was also uncovered in the research that after demonstrating RPA success for a particular use case (e.g.,
matching invoices), other business divisions become more willing to embrace automation. This
"automation flywheel effect" accelerates an organization’s digital maturity, decreases silos, and fosters
a single culture of data governance unitarily.

CONCLUSION AND FUTURE WORK
Summary of Gains in Efficiency, Accuracy, and Compliance

The study proposed an all-encompassing model for implementing Robotic Process Automation (RPA)
technology within SAP used in financial transaction reconciliation and compliance surveillance. The
design, implementation, and monitoring of modular bots in real time provided for cross-functional
automation in the Accounts Payable, Accounts Receivable, General Ledger and external bank statement
reconciliation interfaces, which significantly enhanced operational system performance, transparency,
and risk management within the organization.

In terms of the efficiency of the RPA-based system, accuracy in reconciliation achieved was an average
of 92.8% based on over 46000 financial documents processed with associated exceptions resolving in
over 55% shorter time frames and compliance rule breach detection automating by 127% compared to
manual controls. Across all business unit silos, manual bottlenecks reduced by almost 50%, alleviating
process load and increasing consistency. Transactions were executed with audit-grade logs, facilitating
process traceability, and organizational audit perceptions, and trust in an on-demand, seamless
verification mechanism.

No less significant was that these benefits were not obtained sacrificing any process quality. Automation
enhanced governance by eliminating transaction-level errors and confirming policy compliance at
execution for compliance rules automatable at execution. Bots functioned within the SAP envelope
without having to go through extensive custom code change deep changes proving the rationality of
intelligent automation on complex enterprise systems.

Limitations and Integration Constraints with SAP Core Systems

Alongside benefits, the study uncovered certain restrictions and integration issues related to enterprise-
level SAP settings. First, real-time bot execution was made possible through GUI scripting and SAP
Gateway APIs. However, these methods caused some degree of lag during peak load times. This was
particularly annoying during the bots’ validation processes for large batch files and for Ul-based
workflows that were not in headless mode.

Second, some exception scenarios—Ilike cross module mismatches (FI-MM), intercompany block
allocation without authority, or non-standard journal entries—stopped with processes due to incomplete
data spans or siloed logic across SAP modules. This reinforces the notion that while RPA excels in
structured, rote tasks on automated RPA systems, it does not perform well in complex, multi-layered
terrain without constant supervision.

Third, Cloud or hybrid environments posed security challenges like CSRF token management, session
state persistence, and data masking of user-roles for specific information on bot-sap integration with
SAP Fiori applications. These issues require meticulous planning, especially when deploying bots over
multi-region or multi-subsidiary settings.

Lastly, trust management was a standing challenge. While departments are automating processes,
resistance initially arose due to fears of losing control and becoming obsolete. Continuous training, bot
explainability, and verifiable governance dashboards were vital to building trust and adopting
automation.
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Future Path: Al-Augmented RPA, Predictive Compliance, and SAP Fiori Extension

This study confirms the successful implementation of RPA in financial processes and highlights the still
untapped potential for refinement. It is particularly promising for Al-augmented automation, compliance
predictive frameworks, and enhanced integration of SAP Fiori.

In the subsequent phase, the addition of RPA and machine learning would yield adaptive bots that learn
and suggest optimal resolution strategies for recurring exceptions. For example, a machine learning
engine could classify incoming reconciliation exceptions by risk profile and auto-prioritize resolution
gueues accordingly. Likewise, NLP could improve bot-to-audit team interfaces, allowing bots to narrate
summaries of exception behaviour and audit logs alongside automated explanations of logs.

Predictive compliance provides an additional critical frontier. Historical data, bot logs, and business
rules information can trustfully estimate risk, enabling the detection of not just violations but potential
breaches before they happen. It could set off budgetary notifications in real-time, score vendor risk, or
even proactively restrict General Ledger transactions based on behavioural patterns.

Higher SAP Fiori integration is also critical from a technical standpoint. Granting seamless interaction
for bots with low-code SAP tools, particularly SAP Build Process Automation, empowers business
specialists to independently tailor and deploy bots for specific scenarios without the assistance of IT
departments. Integrating RPA feedback straight into SAP dashboards, like Cash Flow Analyzer or
Procurement Cockpit, makes better decisions possible and fosters perpetual improvement cycles.

RPA is shown to be much more than a cost-cutting tool. This research illustrates how it is a strategic
contributor to business process intelligence, compliance assurance, and digital transformation
throughout the SAP ERP framework. RPA will evolve into a cognitive and predictive force, not only to
serve as digital worker but as a process guardian—automating precision, agility, and accountability at
scale.
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