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Abstract

This research focuses on an automation approach to implementing SAP ERP processes with the help
of agentic bots created in the UiPath RPA platform. As enterprise resource planning systems become
increasingly complex, manual processes using SAP from the modules becomes more time-
consuming, increases errors, and results in highly detailed operational workflows. Using appropriate
intelligent, event-driven agentic bots, and combining them with automation functionalities of UiPath,
this research exhibits remarkable efficiency improvements in finance, purchasing, and human
resource SAP modules. The method used was partitioning of the SAP domain into set SAP tasks that
can be automated using reusable automation patterns with the support of custom bots, then measuring
how fast the bots could execute the tasks compared to doing them manually. Experiments indicate
that the bots were able to perform tasks with up to 72% less execution time, while also displaying
more precise results and better handling of exceptions. In addition, the paper looks at scalability,
organizational acceptance, and post-deployment results with different business situations. These
results highlight the cognitive automation paradigm on enterprise systems as well as suggest a base
model for transforming SAP systems based on RPA technology.
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1 Introduction
1.1 Background of ERP Automation

Today’s large organizations have come to rely almost fully on digital technology to integrate key functions
such as finance, operations, human resources, procurement, and logistics. The SAP system is one of the most
commonly used platform across various industries such as manufacturing, retail, energy, and government [1].
The value offered by ERP systems are often undermined by SAP landscapes where manual activities, complex
navigation flows, rigid business logic, and cross-validation by users are a must. Such dependencies have greatly
limited the speed and scope with which the ERP systems can respond to market dynamics and digital
transformation needs [2].

Automation in ERP systems has always been complicated, because it needed custom code and scripting
done in SAP GUI or BAPIs. In certain scenarios, these methods were effective, but they created additional
burdens such as lengthy development cycles, maintenance overhead, and brittle integration points [3].
Additionally, the problem was not only technical. By its very nature, ERP processes are complicated and
typically require the involvement of many users, multiple departments, and long approval chains. This makes
automation even more complicated—intelligent automation is needed that mimics human decision making,
considers compliance, and interacts between old and new SAP layers [4].

The gap was closed with the introduction of Robotic Process Automation (RPA). RPA technology enables
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the use of digital laborers (bots) that can manipulate and interact with software applications without using
invasive methods [5]. However, first generation RPA bots did not understand context, and would often fail in
environments where aspects such as screen elements or steps of the transaction changed, meaning that change
was not permanent. Consequently, astute and flexible options for ERP automation were sought.

This is where the reconciled view of agentic bots comes into play. Agentic bots are autonomous digital
agents that are able to detect environmental parameters, understand user settings, and make logical decisions
based on predefined rules, business logic, and Al features. When deployed in sophisticated RPA ecosystems,
such as UiPath, these bots obtain the ability to exceed static scripting. They are capable of responding to events,
utilizing multiple systems, and orchestrating workflows with conditional logic, exception handling, and
learning. The combination between agentic automation and SAP ERP creates new opportunities for
improvement in optimization of enterprise processes.

1.2 Role of Agentic Bots and RPA in SAP

The implementation of agentic bots in SAP system through UiPath offers high degrees of automation with no
need to change fundamental configurations of SAP systems [6]. These bots are intelligent agents who can
execute SAP T-code translations, walk through graphical user interface trees and validation paths, and initiate
downstream validation flows. Even more, these bots may be scheduled or system triggered, or they may use
the human-in-the-loop model for processes that have compliance approvals or supervisory controls [7].

No single proprietary technology accelerates a process as quickly as RPA leaves. Multilevel advancement
types are built upon the structure of agentic bots, which have their advantages. Transaction bots are located at
the innermost layer where they impersonate typical SAP data fed, while decision bots evaluate data from tables
or forms and use it to set values in context. Event-driven bots respond to new items entered in a work queue or
database, whereas scheduler bots control the timing of processes, like batch invoice posting. Monitoring bots
scan logs and system messages for failed processes or other anomalies [8].

Through the specialized dashboards, these bots can be supervised and used as attended or unattended
execution modes from centralized virtual machines. Using the UiPath framework as the orchestration layer,
analytics can be done in real time and exception monitoring can be automated alongside queue handling. Users
can manage the bot via the UiPath Orchestrator and build workflows visually through the low-code
environment of the UiPath Studio. This modular design helps support copious amounts of SAP sites with
mismatched requirements throughout the entire company.

Aside from internal systems, other enterprise platforms also assist SAP, which in turn boosts the level of
RPA adoption in the software. Not needing human interaction to consume APIs, or inter-linked web portals,
and external CRM or finance systems makes bots built in UiPath easier to deploy. The singular ecosystem can
handle the entire lifecycle from mining processes to deploying and optimizing bots.

In parallel, agentic bots based on UiPath have become a driving force within the organization as it attempts
to automate Finance, Procurement, HR, Supply Chain, and Compliance activities in SAP. Intelligent
automation can now be applied outside an SAP business rules engine or a customized SAP backend. Reduced
operational cost, speed and accuracy improvement, better compliance, and increased employee satisfaction due
to disengagement from mundane work are some of the advantages. Core SAP modules with the greatest
automation potential and the corresponding types of bots usually employed are shown in the table below.

Table 1: Overview of Key SAP Modules Targeted for Automation

SAP Module Key Automated Processes Bot Type

FI (Financial Accounting) Invoice posting, reconciliation, payment runs Transaction Bot
MM (Materials Management) Purchase order creation, goods receipt automation | Decision Bot

SD (Sales & Distribution) Sales order entry, billing automation Transaction Bot
HCM (Human Capital Management) | Employee onboarding, payroll processing Event-Driven Bot
PP (Production Planning) Material requirement planning, order release Scheduler Bot

63



Automation of SAP ERP Processes Using.... Naren Swamy Jamithireddy

| PM (Plant Maintenance) | Work order scheduling, equipment inspection logs | Monitoring Bot |

Automation use cases in SAP are different from one module to the other. In Financial Accounting (FI),
transactional bots are great for automating monotonous GL posting and vendor payment processes. In Materials
Management (MM), decision bots that select a vendor from a given set of vendors based on cost and delivery
conditions improve efficiency. Onboarding Human Resources (HR) processes in Human Capital Management
(HCM) require event bots that operate based on triggers, like the creation of an employee record. In Plant
Maintenance (PM) and Production Planning (PP) the use of monitoring and scheduler bots is expected to ensure
that processes flow continuously and planned orders are completed.

The application of agentic bots across various SAP modules with regards to functional coverage evaluations
is illustrated in Figure 1. The Financial Accounting (FI) and Sales & Distribution (SD) modules have the
highest automation coverage because these two are very structured in terms of transaction flow and are often
used in high volume scenarios. However, Plant Maintenance (PM) modules demonstrate lower levels of
automation saturation because there is a wider range of variability in types of equipment, documentation, and
other less organized data sources like inspection reports.
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Figure 1: Functional Coverage of SAP Modules by Automation Bots

1.3 Objectives and Scope of the Study

The purpose of this project is to design, implement, and analyze agentic automation workflows in a live SAP
environment on the UiPath RPA platform. The primary assumption is that agentic bots will provide a
measurable enhancement in speed, accuracy, and general experience to users for both high volume
transactional processes and low frequency exception based workflows in SAP. In addition, the project aims to
capture baseline values of bot performance with user adoption and post-deployment maintenance cost for the
system.

This project integrates FI, MM, SD, HCM, PP, PM twelve modules of SAP Automation, and attends to
processes with both attended and unattended bots. This also includes stakeholder impact case selection,
workflow design within UiPath Studio, execution environment configuration, and benchmark performance
analysis and logging in real-time process data.
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The analysis covers system efficiency metrics like time saved, errors reduced, and other non-system factors
like users feedback, and inter departmental relations concerning digital transformation activities captured
within the scope. With outlined process architecture and supporting documentation like performance metrics,
exception handling, and governance structures, these set of research results serve as a foundation for
engineering design automation prototypes enterprise-level SAP automation with SAP R/3. Other identified
issues include SAP GUI changes, credential issues, non-compliance, and lack of scalability that provide other
organizations with useful information to address these problems at varying levels of RPA sophistication.

In summary, these concluding remarks will provide the motivation for posing research questions that
explain the intelligent automation of SAP by means of agentic bots and UiPath. The next chapter will focus on
the study of available literature on RPA tools and ERP systems automation, and then move on to detailed
methodology, experimental results, performance evaluation, and tangible results of the implementation for
enterprise-wide automation.

2 Literature Review
2.1 Existing Automation Tools for ERP Systems

Integrated suites like SAP’s ERP systems encompass various domains including finance, logistics, human
resources, production, and procurement [9]. With digital transformation at the forefront for many
organizations, the need for automation within workflows has accelerated the adoption of Robotic Process
Automation (RPA) platforms. RPA is well-suited for SAP environments because it can automate repetitive and
rule-based processes that need little or no changes to the existing ERP software.

Over the last decade, several RPA tools are gaining popularity due to their varying features in usability,
scalability, and integration with other systems. UiPath, Blue Prism, Automation Anywhere, Microsoft Power
Automate, and WorkFusion are some of the tools that have seen widespread adoption for automation in ERP
systems. These tools differ from each other in terms of interfacing paradigms, support for Al interfacing,
process mining and level of integration with SAP GUI and Fiori [10].

Take UiPath, for instance, it is exceptional for user friendliness as well as great integration with SAP
environments. It has emerged as the most popular tool for many enterprises executing SAP RPA because of its
low-code environment, ready-made activities for SAP systems, and attended and unattended bots. Not only
does UiPath work with Orchestrator and Studio, but also the other way around. This means that not only IT
staff, but also citizen developers can easily and quickly automate processes on their own without prior
programming knowledge. Moreover, UiPath's robust against Ul changes support for native SAP recording and
dynamic selectors further enhances its integration capabilities [11].

Which doesn't mean that Blue Prism is weak. It does however have a wider focus, from governance to
enterprise scale automation and with these features comes impressive control offered by Blue Prism’s models.
The software integrates seamlessly with traditional SAP modules, but user and deployment times are noticeably
higher than those of UiPath. On the other hand, Automation Anywhere contracts provide great cognitive and
cloud-native design capabilities and so is better suited for more spacious or hybrid cloud model SAP systems.
On the downside, Automation Anywhere does not perform well in tightly coupled SAP environments because
of too much variability in Ul and the depth of transaction codes needing too many specific details.

Microsoft Power Automate can be integrated with Microsoft ecosystems and is often included in Office
365 subscriptions; however, it does not cope well with intricate SAP scenarios. Its robotic process automation
(RPA) capabilities are evolving, but for now, they are still underdeveloped for transaction-heavy, high volume-
shipping SAP applications. WorkFusion combines RPA with Al services such as Optical Character
Recognition (OCR) and machine learning, making it more appropriate for content-centric workflows. Its
support for ERP systems—particularly for SAP ECC and S/AHANA—is, however, rather immature and still
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developing.

In Figure 2, we have evaluated the foremost RPA tools in a broad comparison using these benchmarks:
usability, ERP integration, and scalability. The visual clearly indicates that UiPath wins all three categories as
well as Automation Anywhere and Blue Prism. It is, however, apparent that the adoption of WorkFusion and
Power Automate is growing, but they still lack in broad-based ERP automation.
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Figure 2: Comparative Analysis of RPA Tools for ERP Environments

In summary, while there are various options when it comes to ERP automation, UiPath stands out with its
native SAP features, unparalleled integration options, and highly sophisticated agentic workflows. It is
especially suited for next-generation enterprise automation in complex, multilayered, and highly transactional
environments like SAP.

2.2 RPA and Cognitive Automation Trends

RPA continues to evolve from the mere screen scraping and execution of rules to advanced intelligent
automation. The need to automate simple, semi-structured, and even judgmental tasks within ERP systems is
what has driven this shift. The industry is experiencing a paradigm shift due to the emergence of agentic bots
— software agents that perform context-sensitive decision making and learning through feedback [12].

Like other vendors, UiPath is also working towards integrating NLP, Al, machine learning, and RPA. For
instance, in UiPath, the Al Center provide the users with an option to embed pre-trained models or custom
made ML workflows into the automation pipeline which enables bots to perform document classification, value
extraction and prediction [13]. This feature is invaluable in A SAP workflows that deal with invoice
classification, payment reconciliations, or even material requirement planning anomaly detection.

Cognitive Automation expands the perimeter of use cases that RPA can capture. While traditional bots
efficiently execute deterministic paths, cognitive bots are able to handle exceptions, understand data types, and
communicate with various systems [14]. They can use event triggers, perform pattern matching, and execute
workflows in a non-linear fashion. This degree of flexibility in automation is invaluable for systems like ERP
where a myriad of business rules, legal mandates, or even organization-specific practices cause divergence in
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processes.

Figure 3 describes how ERP use cases are spread relative to the complexity of automation they have. Most
of the available opportunities for automation in SAP range from low to medium complexity that includes
structured work like data capture, data matching, and simple reporting. These operations are best suited for
rule based bots. However, there are very few high complexity processes, but those that do exist are most
burdensome to operate and most suited for use with agentic Al bots with full situational awareness and decision
making capability.
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Figure 3: Distribution of Use Cases by Automation Complexity

As enterprises mature in domain with RPA implementation within ERP environment, attention is shifting to
hyperautomation, which combines RPA with Al, low-code development, or even business intelligence, which
are integrated within one working process. Hyperautomation is supported in the UiPath fully integrated
ecosystem, which enables understanding documents, task mining, and automation analytics all in one platform.
Consequently, there is quick automation solution identification, implementation, and refinement across SAP
modules.

An examination of literature indicates that there is heightened attention toward self-healing bots which are
automation scripts capable of independently adapting to changes in screen format or SAP modifications with
no human assistance. This ability is crucial in Sap settings which undergo frequent changes, upgrades, or
customization that may render other bots useless. The bot resilience and maintainability in long term is
improved by the use of anchors, dynamic selectors, and retry logic in UiPath.

2.3 Research Gap and Justification

Despite the advances on RPA and cognitive automation in ERP systems, there is still a lack of scholarly
research on agentic bot architecture for SAP systems. The bulk of the research available seems to concentrate
on single task automation such as capturing invoices or processing sales orders without higher level reasoning
or collaboration between bots. There’s also very little research on the impact of bot be automation on the
performance of SAP systems, errors, and business continuity on negative impacts automation.
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Also, very few explore the implementation stage of agentic bots from process capture, through design and
execution to monitoring and retraining. Most papers address a gap through claiming the possibilities of RPA,
while simply ignoring providing case study, outline, or performance with even minimal ERP load details.
Therefore other experts are not able to pass the automation triumphs or broaden them in undertakings because
of these assumptions.

An additional gap in the existing literature refers to the assessment of the degree of automation in various
SAP modules. Each module poses its own set of problems owing to disparate transaction codes, process flows,
degrees of user access, and compliance restrictions. However, the overwhelming number of publications
consider SAP as a single integrated system and not as a collection of modules, which leads to automation and
ROl inaccuracies across different modules such as FI, MM, SD, HCM, PP, and PM.

Furthermore, the academic integration of RPA research with practical tooling is virtually nonexistent. A
large number of works put forward some generic models of automation without corresponding them to existing
tools like UiPath, thus these studies can’t be practically utilized. To effectively address the gap between
research and industry use, there needs to be greater integration of the theoretical approach with tool
implementation.

This research seeks to fill these gaps by conducting a detailed, impact-focused assessment of SAP ERP
process automation through agentic bots deployed on the UiPath platform. It includes low- and high-
complexity workflows, system architecture documentation, key performance indicator measurement, and the
identification and analysis of issues related to bot design, execution, and maintenance. The focus on practical
implementations and objective outcomes adds both empirical and practical insight to the body of knowledge
on enterprise automation.

To recapitulate, even though RPA and cognitive automation offers promising prospects in ERP systems,
there are still outstanding issues regarding agentic bot design, modular process mapping, and performance
evaluation or even benchmarking specific to a platform. This paper addresses those issues by detailing a
systemic and reproducible methodology to implement intelligent bots in SAP environments using UiPath and
provides supporting quantitative and visual data.

3 Methodology
3.1 SAP Environment and UiPath Setup

The first step was to construct a simulated SAP ERP framework and incorporate agentic bots into the
environment using the UiPath RPA tool. The SAP environment was structured as architecture of an enterprise,
having six modules: Financial Accounting (FI), Materials Management (MM), Sales and Distribution (SD),
Human Capital Management (HCM), Production Planning (PP), and Plant Maintenance (PM). Each module
contained an assortment of transactional and master data such as vendor and customer files, material numbers,
employee records, and even intricate configuration data for manufacturing plans and schedules, thus creating
realistic workflows.

The primary development environment for building automation workflows was configured with UiPath
Studio, which was used to install the automation development tools. Interaction with SAP systems was done
by the bots using SAP GUI scripting and SAP Fiori as bot interface. Secure access was controlled through
credential vaults, and to enforce restriction for separation of the bot and human users, role-based access control
was applied. Bots were deployed, scheduled, and monitored with UiPath Orchestrator which enabled
unattended execution and queue management while also providing feedback in the event of system or data
errors.

All of the testbed was executed in a set of virtual machines inside a safe perimeter to mimic an enterprise
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deployment scenario. In terms of automation run sequence, UiPath and SAP logging capabilities were turned
on to monitor every transaction and decision point during automation runs. These set of conditions allowed
detailed data collection, for instance, in the automated process time, number of steps taken, exceptions raised,
and resolution times.

Integration between SAP and UiPath had several interfaces. The bots were able to perform user actions like
typing, clicking, selecting from dropdowns, and tab navigation owing to the SAP GUI Scripting API. Used
outlined built in SAP activities in UiPath to help with stability instead of using screen coordinates. APIs were
also used when SAP offered GUI web services for example get document status or approve/reject workflow.
This approach made the interaction faster and more reliable.

The automation workflows were evaluated in three modes of execution: attended (user initiated), unattended
(timer based), and hybrid (event based). Apart from the technical accuracy of task accomplishment, each bot
was assessed for its ability to respond to various screen elements like layouts, inputs, or user roles. These
validations were essential in measuring the robustness and applicability of automation in actual SAP production
environments.

3.2 Agentic Bot Architecture and Workflow

The bots that were executed in this particular study were crafted using an agentic architecture, meaning they
could perceive, evaluate, and act independently within set business parameters. Static bots that operate
according to given commands and procedures were not part of the study. Agentic bots are not fixed in form;
they have a control unit that makes decisions through ascertaining specific conditions during the execution
process. In total there are five essential layers that comprise each bot which are input, decision, tasks, errors,
and audit log.

Input sensing modules gathered information from SAP screens, forms or other integrated systems. These
modules applied OCR for non-structured inputs, while for structural they employed direct selectors or API
calls. The invoice bot was able to fetch vendors ‘codes from a PDF invoice utilizing OCR, however, he also
needed to ensure that amounts were auditable through table looks in SAP.

The logic behind the decisions was built with a mix of conditional statements, data tables, or rule-based
engines. In more complicated workflows, the bots also used UiPath’s decision modeling to select other
branches in the process. For example, the purchase order bot scanned the vendor contracts and decided whether
to extend the contract or create a new PO.

Task execution modules received and processed orders sent from and to SAP, which included opening a T-
code, typing information, saving data, and confirming pop-ups or messages. Many times, the bot needed to
stop and wait until the SAP system responded before moving on. This type of waiting with a built in time limit
was dealt with automatically.

Error handling was sophisticated through the use of several nested try-catch blocks, alerts per exception,
and fallback strategies such as escalation to human-in-the-loop. Any unusual activity- missing field, some
permission issue, or system not available - was recorded in detail and brought attention to Orchestrator
dashboard flags.

Finally, every single action of the bot was recorded including when the bot started, what the bot did, and at
what time. This helped to ensure compliance as well as continuous improvements to the procedures.

The typical agentic bot workflow is illustrated in Figure 4, which details the overarching stages, from
logging in and out, as well as the number of distinct steps in each stage. As illustrated, the processing and
validation portions were the most complex, typically consisting of multiple substeps and intermediate
decisions.
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Figure 4: Steps Involved in Automated Workflow Execution
3.3 Process Selection and Implementation Strategy

Five remarkable business processes were selected to be automated within the SAP modules. These were
ordered by their frequency, degree of standardization, level of automation, and the anticipated ROI on the
effort. Depending on behavioral disposition, each of these processes was allocated to a type of bot where
decision making, event handling, scheduling, or direct transactional interface was needed.

The processes selected were invoice posting (FI), purchase order creation (MM), sales order entry (SD),
employee onboarding (HCM), and material requirement planning (PP). A summary of the processes with their
corresponding frequencies, bot types, and automation criteria is presented in table two.

Table 2: Selected Business Processes and Automation Criteria

Business Process Frequency | Bot Type Automation Criteria

Invoice Posting (FI) Daily Transaction Bot | High volume, standardized input
Purchase Order Creation (MM) Weekly Decision Bot Multiple vendor logic, field validation
Sales Order Entry (SD) Daily Transaction Bot | Repetitive fields with minor variation
Employee Onboarding (HCM) Monthly | Event-Driven Bot | Form-driven with rule-based routing
Material Requirement Planning (PP) | Bi-weekly | Scheduler Bot Date-triggered with conditional logic

Each bot was created with the purpose of automating the primary task, as well as validating the task, decision
branching, and dealing with sufficient documentation. For instance, the onboarding bot started the mandatory
SAP HR transactions, validated the critical fields, assigned the necessary roles, and informed every needed
personnel. The same way, the MRP bot was enabled on certain dates of the calendar months, checked the level
of stock on hand, and planned order creation.

Before the automation process, these activities included countless manual actions such as navigating
screens, data input, managing exceptions, and generating reports. Figure 5 compares the difference in process
complexity before and after automation. The number of steps per process serves as a metric for both the savings
and the efforts needed to correct mistakes. Automated routine steps in every case were reduced by at least 50
percent, and implementation of the onboarding process was the most substantial because of form auto fill and
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conditional routing.
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Figure 5: Pre vs Post Process Steps Count for Key Workflows

In creating these automations, all modular design and code reuse, secure credential, and configuration-based
execution path best practices were followed. Automation templates from UiPath were tailored to accommodate
different SAP contexts where applicable. All bots where put in a controlled environment for two weeks prior
to full deployment in order to guarantee stability and integration preparedness.

Every bot was subjected to unit testing, SAP integration testing and user acceptance testing (UAT) by
business participants. The metrics of UAT covered accuracy and efficiency in the execution of tasks,
performance under stress, and overall satisfaction with the exception handling and escalation procedures.
During the entire testing phase, log files and telemetry records were gathered for later evaluation analysis in
the results section.

This subheading has been written so that the reader has a systematized comprehension of how intelligent
automation is adopted and executed in SAP ecosystems using UiPath. The following subsection will describe
the setting of the experiment and the measures that were set out to estimate the bot's productivity and
effectiveness within operational work processes.

4 Experimental Setup
4.1 Simulation Environment and Data

For the purpose of measuring the effectiveness of the agentic bots as it would be within an enterprise, a full-
fidelity simulation environment was set up to emulate the transactional activities found within a working SAP
ERP system. The test environment was a replica of an average-sized manufacturing company’s ERP landscape
and came with copies of important SAP modules like Financial Accounting (FI), Materials Management (MM),
Sales and Distribution (SD), Human Capital Management (HCM) and Production Planning (PP).

The infrastructure for the simulation was based upon an enterprise-grade virtualized environment built on
VMware ESXi hosts with 64 GB of RAM and 16 vCPU per VM. The SAP ECC 6.0 system was set up using
IDES data and was enhanced with synthetic fill to enable high-load transactional datasets to be used. This
consisted of over 50,000 vendor files, more than 100,000 materials, and 20,000 employee master data files for
creation to simulate actual production loads. In Dev, complexity was also sustained with daily batch runs,
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approval chains, and inter-module processes.

To realistically simulate user behavior, a distinct load testing framework captured manual transactions for
processes such as invoice entry, purchase order approval, and creation of onboarding records. These activities
were scheduled for execution to reflect business hours, peak hours, and idle hours. The dataset provided the
required process variability associated with defined mandatory fields with values, optional documents attached,
approval files pending or auto-approve, and change history for auditing purposes.

The previously mentioned UiPath bots were deployed on this SAP stack and executed in parallel with some
of the manual activities for benchmarking purposes. Unattended bots were fetched from the UiPath
Orchestrator and processed on remote execution servers, while attended bots were processed on terminal
sessions with logged user interactions. Every action performed by a bot was captured at the SAP transaction
level and verified against UiPath logging API for coherence.

The end-to-end model simulation ensured that the results achieved were not fictitious, but actual
performance within SAP while coping with network latency, multi-user contention, and intricate business rules.
It allowed for assessment not only on accuracy and timeliness, but also for the trust and system performance
brittleness of agentic bots in active ERP environments.

4.2 Bot Configuration and Execution Parameters

The bots were created on UiPath Studio and published at different process levels. In the interest of consistency,
a standard architecture template was designed to include data extraction, business transaction processing, error
resolution, logging, and process termination. All bots implemented modular components to manage
authorization, environment identification (development, testing, production) and default logic.

The execution modes changed with the process. For unattended bots, transactional workflows such as
invoice posting or sales order entry were set so the bots would take actions automatically based off of queue
items, output markups, form filling, and session closures. In the case of onboarding or material planning
processes, where triggers are event-based or calendar-based, bots were set up to start through cron-like
scheduling methods within specified time frames.

Every process had its minimum performance standards. For instance, we expected invoice processing to be
done in 10 minutes with all steps included, such as document validation, data entry, and updating the system.
In a similar way, onboarding workflows were expected to complete in allotted 15 minutes with data checks,
SAP HR module updates, and email notifications to stakeholders set in place.

Configuration files for every bot had containers with different variables making up the environment,
including the address to the server, T-code mappings, selector templates, and rules for data validation. In order
to allow for dynamic execution across platforms, those custom structures were kept in encrypted UiPath
Orchestrator assets. During test execution, logs were set to granular capture called “Verbose” and snapshots of
executions were turned on to verify error traces.

Execution performance was also depended on network latency and SAP system response. In order to
standardize the measurements, bots were executed at three periods during the day - low (early morning),
medium (midday), and high (end of day batch load). This made it possible to track the responsiveness of bots
with different levels of infrastructure stress.

4.3 Test Metrics and Evaluation Protocol

The assessment of the bots' performance was done using a predefined set of measurements. Core measurements
comprised of process execution time, success rate, response time under load, exception frequency, retry count,
and completeness of the log. For comparative purposes, the bot metrics were captured for both manual
execution and automated bot execution during the same test scenario.
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Process execution time was calculated from the point the transaction is opened to the moment it is
successfully updated into SAP system. There is used an internal stopwatch of UiPath to log it. Figure 6 shows
how time for executing five key workflows — Invoice Posting, Purchase Order, Sales Order, Employee
Onboarding, Material Requirement Planning, were compared. In all cases, bot execution times were
significantly shorter than manual operation. Time reduction ranged from 55% to 75%.
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Figure 6: Execution Time by Process Type (Manual vs Bot)

In the consideration of response time, this was particularly important for workflows that require system
confirmations or approval routing. During system peak utilization of SAP, Figure 7 followed the bot response
times. During midday system loads, some latency increase was expected, but bot performance remained in the
accepted range with average response time being under three hundred milliseconds.

300

2801

2601

Bot Response Time (ms)

220

9 AM 10 AM 11 AM 12 PM 1PM 2 PM 3 PM 4 PM
Time of Day

Figure 7: Bot Response Time During Workflow Peaks

The measurement of bots exception rate was done based on specific transactions that had input errors, missing
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values, permission obstacles, or interruption of operations at the system level. Bots were designed to handle
known exceptions using a combination of retries and fallbacks while unknown exceptions were logged and set
aside for human intervention. The overall average exception rate for all processes was under two point eight
percent, which is much better than the five point six percent of manually executed transactions.

In addition, user overrides frequency was also tracked. This is the number of times that the bots who are
stuck and require human approval or correction to proceed. This was primarily caused by workflows where
necessary documentation was not fulfilled, or where dynamic pricing required business user approval. These
cases of overrides were automatically queued, and through the inbox of SAP or action center of UiPath
designated users were routed.

To make sure everything is as objective as possible, every single bot went through three evaluation phases,
which include:

1. Functional Validation, which is confirming whether the task logic and specific processes the bot is
performing are correct from start to finish.

2. Performance Benchmarking for various volumes of data and the frequency of processes being
performed.

3. Stress Testing under simulated SAP throttling and multiple user sessions.

Throughout all test cycles, the methods for data triangulation and detecting anomalies relied on UiPath
Orchestrator dashboards and SAP background logs from which more metrics were derived, averaged, or
analyzed later on to find and include median and mid 95 percent performance scores.

The bot's performance measure was aligned with the SAP practices, which means that it was logical and
well thought through. Each bot transaction automatically produced standard SAP change documents that were
verified against the original data in order to confirm audit trail integrity. Where applicable, sequential reports,
document flow and purchase order history were retrieved and validated against the bot's logs.

The test setting consisted of a sample group of five users from different functions including finance,
procurement, human resources, production, and IT. These users had to fulfill the same manual tasks and rate
their experience in terms of usability, error management and final outcome quality. All was so through a post
execution survey that included answers related to the qualitative review section in the results.

The five selected workflows had in excess of a thousand automated transactions completed within them. In
excess of 250,000 log details were recorded alongside over 50 SAP T-codes and their subfunctions. This data
was used as a basis for regression analysis, which is relevant in the next section as it proves was demonstrates
the hypothesis that agentic bots are beneficial in automating the processes of SAP ERP Systems.

5 Results and Analysis
5.1 Automation Efficiency and Time Savings

Perhaps one of the most direct and easiest benefits one can gain from automating processes with agentic bots
is the time, in which the aforementioned processes are completed. For the five processes set to be automated-
Invoice Posting, Purchase Order (PO) Creation, Sales Order Entry, Employee Onboarding, and Material
Requirement Planning (MRP) - the completion of the automated workflows was measured against the time
taken to complete the processes manually and the automated processes proved to be more time efficient.

The time savings was captured by a average of time taken by a human participant in completing the task
for 50 mock tests. The task time included: setup time, navigation time, data entry time, and hit the ‘submit’
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button time, which was then compared to the time logs captured by the UiPath bots when they were doing the
same tasks. The time taken to do the processes was converted to a percentage of time.

The Figure 8 illustrates the percentage of time saved in each particular process. The onboarding process for
employees realized the most savings, at 70%. This was primarily obtained through automation of data
validation, role provisioning, and template-driven communications that were previously done manually. Sales
order entry came in second and realized 67% savings through the use of bots which utilized rule-based form
filling and direct SAP transaction calls. Invoice posting and MRP had over 60% savings, while PO creation
showed a reduction of 60%, even though more vendor decisions and pricing required.
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Figure 8: Time Savings per SAP Process

These results reflect the willingness of an organization to spend in monetary terms. Combined, these five
workflows through a medium size enterprise (with an estimation of 100-200 transactions per day for each
workflow) would save thousands of person hours every year. Besides, time savings aids in reducing processing
backlogs during periods of peak workload, completing tasks in a day which would previously require manual
batch scheduling or processing overnight. This saves time in closing the financial year, the procurement cycle,
and the lead time for employee onboarding.

Another observed perk was the constancy of results. The executing of rote activities is manual and variable
depending on user skill level, familiarity with the system, or time of day, while the performance of bots in all
cases was the same. This achieved standardization not only increases operational efficiency, but also enhances
compliance with service level agreements and audit processes.

5.2 Process Accuracy and Exception Handling

Entering data into various fields, processing logic, and completing a transaction in an ERP system is an
accuracy problem at best especially if it involves many systems that zigzag and intertwine influencing a unit’s
accounting, stock valuation, or personnel file within a unit. Task performance is gauged in terms of the volume
of completed pass without mistakes against the number that were attempted in both manual and automated
modes.
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Table 2 gives a synopsis of the disparity of aptness for performing tasks and the task omissions within the
five processes. The differences after the flow automation through the bots was considerable in the correct
performance of tasks. The average accuracy of tasks performed manually in all processes was 87.6%, and in
bot-driven processes, it was 96.7% which achieved the highest. Sales Order Entry registered the highest
improvement from 90.1% to 98.1% followed closely by Onboarding from 84.3% to 96.7%.

Table 3: Accuracy Metrics and Exception Rates Across Processes

SAP Process | Task Accuracy (%) — | Task Accuracy (%) | Exception Rate (%) — | Exception Rate (%)
Manual — Bot Manual — Bot

Invoice 89.5 97.2 5.4 2.1

Posting

PO Creation 86.2 95.5 6.2 2.4

Sales Order 90.1 98.1 4.8 1.8

Onboarding 84.3 96.7 7.3 2.9

MRP 88.0 95.9 5.7 2.2

Handling exceptions was easier in bot-driven workflows. Manual transactions regularly revealed problems
with incorrect value entries, unnecessary fields being left unfilled, or forms being routed to the wrong office.
Not only did these problems prolong the completion of tasks, but they also resulted in expensive reworks and
escalations. Bots had validation check checkpoints and error correction logic built in to deal with common
known mistakes. This resulted in exception rates decreasing from an average of 5.9% in manual workflows to
2.3% with bots.

Figure 9 depicts the accurate task completion rate for all processes. The line graph illustrates that there was
an increase in accuracy for every process after automation, which seems to strengthen the case for execution
through bots as an effective way of minimizing human error and ensuring compliance with set procedures.
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Figure 9: Task Accuracy Before vs After Bot Integration

In addition, the bots provided new improvements in audibility and traceability. All inputs to fields and waits

done by the system, as well as all the conditions in the conditional logic were recorded for every action

performed during bot execution. That data was kept in the UiPath Orchestrator and the SAP changelogs. This
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ensured that there was a complete audit trail which has not been tampered with and which could fulfill
compliance review, incident analysis, and process improvement initiatives.

5.3 User Adoption and Satisfaction Metrics

The social aspect of automation is important in enterprise systems involving the integration of new tools, as
employees must adapt to and place their trust in the systems put forward by bots. In this study, user adoption
and satisfaction was evaluated with structured feedback sessions from SAP end-users, functional consultants,
and automation champions, unlike previous iterations that only assessed adoption through system logs.

The users were given both the manual and automated versions of workflows where they interacted with the
bots and were later asked to partake in a satisfaction survey. The users were surveyed on their perceived
accuracy of the bots, the intuitiveness of the interface, confidence in the output, speed of use, and willingness
to use robots in everyday workflows.

The positive results were considerable. Greater than 85% of users rated bot interaction and output quality
‘Highly Satisfactory’ to ‘Excellent.” Users noted the efficiency and reliability of results produced by the bots,
and their willingness to implement automation as a means towards greater automation in other workflows. One
common refrain was being freed from mundane, monotonous duties such that the most routine parts of
exception handling and other more complex interactions with customers could take precedence.

Adopting new strategies for workflow automation integration was not complex. This is primarily attributed
to an organization's previous use of SAP GUIs and Fiori screens, which meant required tools were already
available to users. Bots integrated into existing approval chains and presented data through SAP inboxes or
email summaries, making data accessible for human supervision and approval.

Among the investigated user base, there was lack of reluctance toward automation. A less reluctant attitude
towards bots was attributed to strong initial engagement, visibility of performance metrics, and the bots proving
to be useful during testing. Also, having shown users what actions were performed, why those actions were
done, and what the relevant outputs were helped in establishing user trust.

An extensive organizational thirst was demonstrated by several departments proposing new candidate
workflows for automation after the successful deployment indicating organizational thirst for an RPA
expansion. This was noted in conjunction with functional and shift-staffing leaders reporting reduced reliance
on night shifts for data entry, less SLA breaches, and improved readiness for audits as positive outcomes.

6 Discussion
6.1 Strategic Value and Operational Impact

The findings in the prior section illustrate not only improvement in performance, but serve as markers for
greater strategic value automation has brought to SAP ERP systems. The implementation of agentic bots under
the UiPath framework has put into practice a number of foundational elements of enterprise digital
transformation: efficiency, standardization, scalability, and intelligent automation of mundane tasks.

The impacts of bot deployment on operational level results in continual and quantifiable enhancements in
the time taken to complete a process, the accuracy of tasks performed, and the handling of exceptions. This has
led to reductions in cycle times, better SLA compliance, and less manual effort required in highly
administrative processes like finance, procurement, and human resource management. For instance, invoice
posting which used to take an average of 22 minutes now takes less than 8 minutes with almost no manual
effort involved and no data entry errors. These changes are not simply technical advancements; they
fundamentally transform the agility with which an enterprise can close financial periods, manage procurement
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pipelines, and onboard required personnel.

From a strategic perspective, automation adds a fresh layer of flexibility. With agentic bots, waiting for
human resources to free up a SAP process no longer has to be an issue. The ability to schedule unattended bots
or launch workflows in real-time based on business events enables enterprises to adapt faster to market shifts
and internal workload changes. For instance, material planning runs can automatically be set off based on
threshold conditions instead of waiting for a production planner to log in.

Enhanced visibility and governance have been made possible with the introduction of UiPath's Orchestrator.
Automation supervisors and managers can proactively make manual processes much easier by monitoring bot
activities in real-time and checking logs and success rates. In a completely manual system, these processes
would be complicated to streamline as they would be solely reliant on human error. With the use of agentic
bots, there is also allowance for rule-based automated decisions which improves internal controls compliance
and adherence to standard operating procedures.

In addition, automation lessens fatigue alongside breaches from over multitasking and poor compliance.
Deviation from set procedures is one of the processes that lead to inefficiency, and with bots executing rule
based processes non-stop, operational improvement is guaranteed. This is especially critical in finance and
procurement departments where audit readiness and regulatory accuracy are the bare minimum.

Deploying bots across departments with economies of scale is made possible through the use of modular,
reusable workflows. After a workflow is constructed for one process, it can easily be modified and reused for
similar processes. This architecture enables organizations to organically scale automation without having to
recode logic into the bot or substantially raise development costs.

Figure 10 illustrates how these operational changes impact finances. The cost for bot development and
deployment in any department is constant, so costs for each unit processing times bot out savings of time,
errors, and speed for the year. While the unit cost per department ranged from $8,000 to $12,000, the savings
greatly outnumbered the cost at $30,000 to $45,000 a year. The ROI in finance, procurement, and other
transaction-heavy departments was higher due to automation linking to transaction number and money flowing
through the processes.
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Figure 10: Cost vs Benefit Comparison Across Departments
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These insights illustrate that automation is no longer a something that can be taken away or added as an
afterthought, but rather a core function of the company that aids in achieving other objectives. Combined with
governance, archetypal development templates, and a comprehensive platform like UiPath, agentic bots
become autonomous extensions of the workforce that can be trusted to deliver results—and accountability.

6.2 Business Case for Automation Investment

A case can be made for investing in SAP ERP automation through agentic bots and UiPath on both qualitative
and quantitative returns bases. The cost-benefit ratio which is illustrated in Figure 10 supports this argument
where the average benefit-to-cost ratio is estimated at 4:1 over all the departments of the organization. This
ratio captures only direct benefits in terms of time savings and reduced errors, but it is plausible that the ROI
is greater accounting for indirect benefits such as increased employee sentiment, proactive customer
engagements, and decreased exposure to legal and audit challenges.

The expense estimates for the automation processes include development time, testing, bot charges, and
training the personnel to work in the hybrid environment. In this case, The average expense per department
was estimated to be less than $10,000 which was possible because of reusable parts and the low-code UiPath
environment. After the initial deployment, maintenance costs were low and only required some updates to the
SAP GUI changes or business rule modifications.

On the other hand, costs are continually incurred over time. While bots manage mundane transactional
activities, human employees can engage in value adding and analytical activities as well as exception handling,
customer care, or innovative work. This redeployment of resources leads to improved productivity as well as
increased job satisfaction which results in better retention and engagement of the employees.

The next aspect of the business case is resilience. Bots continue to function seamlessly during employee
absences, turnover, or even a pandemic. This supports the flow of essential SAP processes without allowing
critical backlogs to accrue. Also, automation enhances business continuity planning by shifting reliance from
individual knowledge guardians to a distributed execution of processes.

The strategic implications go even further. Many companies are preparing to migrate to SAP S/4AHANA,
and those who have already made the migration can now utilize bots created in UiPath. Automation integration
with both SAP ECC and S/4HANA environments is supported by UiPath, so investments in automation today
will not become obsolete with platform upgrades. Bots are highly modifiable to changing digital architectures
because they require little code modification to be adjusted or redeployed.

Moreover, bots also step up the quality of data captured by analytics dashboards and decision support
systems by automating their data collection and validation steps. This enables the enterprise to more proactively
respond to trends, improve agility in inventory optimization, reduce procurement costs, and accelerate the
closing of financials.

In the case there is a dialogue between executive sponsors and an organization presenting automation, the
aspect of cost changes to one of opportunity. No longer do you ask “if” we will automate, but rather “how
soon”. The wider the gap of the adoption curve, the faster the enterprise gains operational agility, cost
effectiveness, and strategic flexibility.

7 Practical Implications

The implementation of agentic bots with the UiPath platform follows SAP best practices to the letter by
minimizing intrusiveness and maximizing system alignment and compliance The modular nature of SAP and
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clearly defined transaction steps provide an excellent groundwork for rules based automation. Automation
supported by UiPath is done via scripting REST APIs, GUI APIs or Fiori without altering the business logic
or database logic and structure. This guarantees full adherence to SAP automation protocol compliance and
does not obstruct transport requests and change management policies and user authorization. In addition, native
SAP activities execution within UiPath decreases violation of process integrity and increases process
traceability by default logging and change document generation. These choices improves not only efficiency
of the automation but also enhances the audit compliance of the automation within SAP systems.

The automation framework's scalability is another notable feature. Once foundational bots are built for
transactional activities, their design can be reused with minor changes in other areas of the company or even
in other branches. For instance, a bot that posts invoices can easily be modified to handle credit memo or tax
entry processing. The modular design of UiPath workflows together with the top down control of the
Orchestrator makes it easier for companies to increase their automation projects in a less complex manner. In
bigger companies with regional autonomy, bots can be used simultaneously in different areas, using local rule
bases and language packs. Such system characteristics greatly increase the flexibility of the model for global
SAP implementations and transformation programs.

Stepping back to maintenance, agentic bots are built to be robust and upgradable. Performance of the bots
is constantly reviewed with the help of automated test case and monitoring routines which guarantee that any
changes in SAP Ul, data structure, or transaction activity will not result in failures. With adequate version
control and documentation, business processes do not need to be paused in order to implement changes. Also,
maintenance is guaranteed to be light and manageable with the increase in automation due to the combination
of UiPath's Al powered selectors, error handling logic, and orchestration tools. These practical strengths
combined lead to the conclusion that agentic bots are not only temporary aides aimed at improving processes,
but are instead robust digital assets that assist with the advancement of SAP enterprise systems.

8 Conclusion and Future Work

A comprehensive results-based evaluation of automating SAP ERP processes with agentic bots constructed in
the UiPath framework was presented integrating intelligent RPA in core SAP modules. The research
highlighted improvements in execution speed, task accuracy, error reduction, and user satisfaction. Automated
workflows in Finance, Procurement, Sales, HR, and Production processes saved 60—70% of the time required
for manual execution and achieved accuracy improvements of over ten percentage points, which is a
remarkable performance. The business case was further strengthened through a cost-benefit analysis that
showed positive ROI from all the departments. The results left no doubt that intelligent bots can transform
enterprise ERP environments, ranging from invoice posting automation, onboarding responsive, to scalable
material planning. Also, the rates of user adoption were quite high with no resistance because the design of the
automation was unobtrusive and clear.

Even though the study points out the limitations, it also appreciates the core strengths. The bot interventions
were confined to a single simulation of an SAP’s mid-sized enterprise application, which is a far cry from the
reality of large and diverse setting environments. Some tasks had exception or document dependencies that
exceeded the capabilities of the bots. Moreover, although UiPath’s SAP integration is excellent, subsequent
changes to ERP systems or user interface redesigns may impact workflow execution. As such, future work is
required to develop more sophisticated Al bots capable of contextualized learning and understanding. It should
also focus on the issue of interfacing agentic automation with SAP’s AI/ML modules by employing process
mining for optimization of processes in a proactive manner. Other studies might focus on the evaluations of
cross-platform bot orchestration and the role of automation on the digital maturity of enterprise information
systems.
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