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This paper explores the strategic impact of Artificial Intelligence (Al)-
enhanced Robotic Process Automation (RPA) on Enterprise Architecture
(EA) within the telecommunications industry. Traditionally, RPA has been
applied to automate repetitive tasks without altering underlying IT
infrastructure, focusing primarily on operational efficiency. However, the
integration of Al introduces cognitive capabilities to RPA, enabling more
dynamic interactions within complex organizational systems. This paper
assesses how Al- driven RPA can influence EA by enhancing system
efficiency, supporting business-IT alignment, and promoting digital
transformation. Through case studies and analyses of various
telecommunications operations, the paper investigates the dual role of Al-
enhanced RPA in both streamlining enterprise-wide processes and
maintaining adaptability to meet industry demands. The findings indicate that,
while AI-RPA integration holds significant promise for accelerating

operational improvements, it also presents unique challenges related to
governance, scalability, and long-term sustainability. This work contributes
insights into the adoption of Al- driven RPA as a transformative tool for
telecommunications, offering guidance on best practices for aligning
automated systems with enterprise strategic goals. Additionally, the study
provides a structured framework for integrating Al-driven RPA into EA using
ArchiMate and TOGAF modeling methodologies, emphasizing its potential
to drive scalability, improve governance, and ensure alignment with strategic
business objectives.

This is an open access article under the CC BY-SA license.
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Process Automation (RPA) is a modern technology designed to improve efficiency and provide
significant returns on investment for businesses and organizations. Contrary to the common misconception of
physical robots replacing human workers, RPA operates as a software-based solution that automates repetitive,
rule-based business tasks. This is achieved through the use of software bots that replicate human actions, such
as entering, processing, or manipulating data across various systems. By mimicking these tasks, RPA reduces
manual effort, enhances accuracy, and allows employees to focus on more strategic activities, making it a
valuable tool for streamlining operations [1]. RPA has traditionally been employed to streamline business
processes by automating interactions with the presentation layer of existing applications, thereby avoiding
alterations to underlying systems and Enterprise Architectures (EAS). This early approach to RPA generally
did not affect the structure or strategy of EA. However, with advancements in RPA technologies - especially
the integration of Artificial Intelligence (Al) - the strategic impact on EA has become increasingly significant
[2]. The combination of Robotic Process Automation (RPA) and Artificial Intelligence (Al) represents a
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significant advancement in banking operations. By merging the task-focused automation of RPA with the smart
decision-making abilities of Al, this integration improves efficiency and accuracy in various processes.
Financial institutions can leverage these technologies to enhance automation, analyze data, and deliver
personalized services that align with the specific needs and preferences of individual customers, ultimately
creating a more responsive and customer-centered approach to banking [3]. Enterprise Architecture (EA) is a
structured approach designed to align an organization’s Information Technology (IT) with its overall business
goals. It serves as a detailed plan that involves careful planning, documentation, and analysis of how an
organization operates. The primary aim is to provide a clear picture of the current state of the organization’s
business processes, information resources, systems, and technologies, enabling the identification of gaps or
weaknesses within its operations. By addressing these gaps, EA supports better decision-making and prepares
organizations for future growth and improvement. It is widely believed that implementing EA helps
organizations create significant value by enhancing efficiency, adaptability, and strategic alignment [4] By
providing a structured approach, EA enables organizations to integrate their business and ICT strategies,
ensuring that processes and technologies work together seamlessly. This alignment is essential for achieving
successful digital transformation, allowing organizations to adapt to changes, optimize their operations, and
meet their objectives efficiently [5].

Integrating artificial intelligence (Al) with Enterprise Architecture (EA) frameworks improves decision-
making, streamlines operations, and supports strategic planning. By incorporating Al, organizations can
optimize processes, enhance automation, and drive innovation across various EA domains. This combination
not only improves efficiency but also enables smarter and faster responses to changing business needs, making
it a valuable approach for modern enterprises [6]. Artificial Intelligence (Al) improves Robotic Process
Automation (RPA) by adding features like machine learning and natural language processing. RPA focuses on
automating simple and repetitive tasks, but with Al, these systems can go beyond basic automation. Al enables
bots to analyze data, make informed decisions, adjust to new conditions, and continuously improve through
learning. Together, Al and RPA create smarter and more efficient automation solutions that can handle
complex and dynamic processes [7].

2. METHOD

The procedures adopted in assessing the strategic impact of artificial intelligence-driven robotic process
automation (AI-RPA) on enterprise architecture (EA) in the telecommunications industry are discussed as
follows:
2.1. Casestudy

The case study focuses on the telecommunication industry, following a structured case study approach.
This includes background research, data collection using questionnaires and analysis based on responses and
relevant industry documentation. The aim is to explore how Al-driven RPA impacts EA within the
telecommunications industry, particularly in areas like business-1T alignment, process optimization, scalability
and governance. The study will assess the extent to which RPA can improve the telecommunications industry
operational efficiency and strategic alignment through the automation of core processes. The study examines
how RPA streamlines customer onboarding processes by automating data verification and integration, reducing
the average processing time by 40%, as indicated in similar deployments within the industry. The average
processing time by 40%, as indicated in similar deployments within the industry. Figure 1 is RPA
implementation cases

2.2. Data collection

Using a structured questionnaire with targeted questions aimed at industry employees familiar with
RPA and also targeted IT managers assess the success of RPA deployments in reducing manual interventions
in network incident management, such as automated ticket generation and resolution prioritization. Table 1 is
RPA questionnaire targeted at industry employees. The questions explore:

a) Familiarity with RPA in daily operations

b) Processes automated through RPA (e.g., customer service, billing, network management)

c) Perceived optimization of key processes

d) Workflow impacts, alignment between IT and business processes and the influence on strategic
goals

e) Areas of IT infrastructure most affected by Al-driven RPA (e.g., data management, network
infrastructure, security)
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2.3. Analytical Procedures

The analysis and modeling of Enterprise Architecture (EA) for Al-driven Robotic Process Automation
(RPA) implementation in the telecommunications industry involves structured methods and tools to assess EA
components, alignment, scalability, governance and long-term implications. This section provides an analytical
breakdown detailing ArchiMate modeling, presented in Figure 2, and The Open Group Architecture
Framework (TOGAF), illustrated in Table 2, application on the objectives.
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Figure 1. RPA implementation cases

2.3.1 ldentify key EA components affected by RPA

The integration of RPA into EA influences fundamental components that drive operations and
technology. Business processes, such as customer service and billing, undergo automation, streamlining
workflows and minimizing manual efforts. ArchiMate models can map these processes, showing the points
where RPA improves efficiency. ArchiMate’s Application and Data Models can illustrate how RPA optimizes
customer service workflows by automating complaint resolution tracking and escalation management. IT
systems are directly impacted by RPA as it interacts with applications and databases, altering data flows and IT
structures. Automated data processes, such as billing and network monitoring, require robust data management
strategies, which can be effectively represented using ArchiMate’s Application and Data Models.

¢l @ O E

2.3.2 Evaluate strategic alignment between IT and business

The alignment of IT capabilities with business objectives is crucial for RPA's success. Using ArchiMate,
strategic layers can visualize how RPA-enabled automation supports goals like enhanced customer experience.
In TOGAF’s Business Architecture phase, RPA integration into customer billing systems ensures real-time
invoice generation, directly supporting the strategic goal of reducing billing errors. TOGAF’s Architecture
Vision and Business Architecture phases provide frameworks to assess whether RPA aligns IT initiatives with
broader organizational strategies. These tools identify areas where RPA strengthens strategic coherence or
presents challenges in meeting long-term objectives.
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Category

Field of deployment

Highest Response

Operations

How familiar are you with Robotic Process Automation (RPA) in your
organization's daily operations?

Somewhat familiar

Has the implementation of Al-driven RPA impacted your organization's
ability to achieve strategic goals?

Yes, but with
some challenges

How would you rate the overall impact of RPA on your organization's
operational efficiency?

Moderately positive

Business Processes

Which business processes in your organization have been automated using
RPA?

Network management

To what extent has RPA optimized your organization's key processes? Moderately
Kl How has the integration of RPA affected system workflows within your Improved
System Workflow organization? wor
kflow efficiency
i In your experience, how does RPA influence the alignment between IT Moderately
RPA Influence infrastructure and business processes? imp

roves alignment

Infrastructure

Which areas of the IT infrastructure have seen the most
significant change since the introduction of Al-driven RPA?

Application systems

Support

Has RPA reduced the reliance on IT support for business process
automation in your organization?

Yes, somewhat

Sustainability

Do you believe the integration of Al into RPA systems is necessary for

Yes

improving your organization’s long-term sustainability?

2.3.3  Assess scalability and adaptability of EA

In the fast-paced telecommunications sector, EA must accommodate technological changes and scaling needs.
ArchiMate Technology Models visualize the technology stack required for scalable RPA processes, such as
cloud infrastructure. ArchiMate models detail the transition from on-premise to cloud-hosted RPA solutions to
manage increased data traffic during seasonal peaks. TOGAF’s Opportunities and Solutions phase evaluates
the scalability of RPA tools and their interaction with evolving architectures, ensuring that RPA handles
increased workloads without significant disruptions.

2.3.4 Examine IT governance and control

The implementation of RPA introduces challenges for IT governance, particularly in monitoring and
controlling automated processes. ArchiMate models can depict governance structures, illustrating process
ownership and accountability frameworks. TOGAF’s Risk and Compliance phase assesses governance
policies, determining whether RPA integrates seamlessly into traditional workflows or bypasses established
controls, potentially creating risks. These assessments ensure that automated processes remain compliant and
well-regulated within the EA.

2.3.5 Analyze long-term implications on EA

RPA has long-term implications for EA, including potential impacts on system coherence and fragmentation.
While it can standardize processes and enhance coherence, it may also create isolated automations that are
difficult to manage. TOGAF’s Architecture Change Management phase ensures that RPA implementations are
reviewed periodically to prevent redundancies and ensure sustainability. ArchiMate modeling evaluates the
sustainability of system interactions, ensuring that RPA interventions do not lead to redundancy or isolated
processes that require future consolidation.
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3. COMPREHENSIVE THEORETICAL BASIS
3.1. Robotic Process Automation in Theory and Practice

Robotic Process Automation (RPA) refers to software designed to perform tasks, processes, and
transactions across various software systems based on predefined rules and activity sequences, with minimal
human involvement. As defined by IEEE, RPA enables automation by mimicking human-computer
interactions without altering an organization’s existing IT infrastructure, making it faster to implement than
many traditional digital transformation technologies. This technology supports three main models: attended
RPA, which works alongside human operators; unattended RPA, which operates independently; and hybrid
RPA, which combines both approaches [8]. RPA involves using software bots to handle repetitive and routine
tasks in business processes. While organizations widely adopt RPA to improve efficiency, individuals looking
to automate their tasks often struggle due to limited knowledge about which tasks are suitable for automation,
particularly if they have little experience with RPA [9].

Many companies adopted a structured framework for implementing robotic process automation (RPA),
typically consisting of four main stages: identifying tasks, redesigning workflows from their current state (AS-
IS) to the desired future state (TO-BE), creating the bot, and monitoring its performance. Some companies
extended this approach with an additional stage for testing the bot after development and before deployment.
A common strategy for adoption involved starting with a proof of concept (PoC) to showcase the potential
benefits of RPA for the organization. Simple, high-volume, or high-value processes were often selected for the
PoC to achieve quick and noticeable results, referred to in some studies as “quick wins”. The implementation
framework for RPA projects typically follows three key phases: initialization, implementation, and scaling.
Some tasks are carried out once for each project, while others are repeated continuously. During the
initialization phase, activities such as identifying processes, aligning goals, and screening technologies are
performed. This is followed by the implementation phase, which includes selecting processes for automation,
choosing suitable RPA software, running a pilot, and evaluating the business case. External consultants may
be involved in these stages unless the entire project is managed by a consultancy. The implementation phase
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concludes with the rollout of the RPA solution. Once the project is complete, the scaling phase begins, focusing
on expanding and applying the results to additional RPA implementations. Throughout all phases, ongoing
support processes and a Centre of Excellence (CoE) play a crucial role in maintaining and enhancing RPA
performance [10]

Table 2. TOGAF-based Approach for Evaluating RPA’s Impact on Enterprise Architecture (EA)

TOGAF ADM Phase Objectives Steps Involved
Preliminary Phase Establish RPA’s relevance to = Assess alignment of RPA with
strategic goals and EA organizational goals.
requirements. ® Set EA principles for RPA’s integration.
Architecture Vision Define how RPA supports the = Develop an initial vision of RPA’s impact.
strategic vision and objectives. = |dentify high-level benefits, such as cost reduction
or efficiency.
Business Architecture Analyze business processes affected by = Model current business processes.
RPA and align with organizational = |dentify processes for RPA integration, e.g.,
objectives. customer service, billing.
Information Systems Evaluate RPA’s effect on data = Map RPA data flows within the
Architecture (Data) management, data flow, and quality. system.

= Assess data integration, security, and
consistency across automated systems.

Information Systems Assess  how RPA  applications ®  Map RPA applications’ roles in
Architecture (Application) interface with existing IT and processes.
business applications. = Analyze compatibility and integration
requirements.
Technology Architecture Identify the infrastructure = Specify RPA technology components (e.g.,
needed to support RPA servers, cloud support).
sca}lab_ll_lty, security, and = Evaluate resource allocation for
reliability. scalability.
Opportunities and Develop RPA implementation plans = Outline phased RPA deployment.
Solutions aligned with EA improvements and = _ Address EA gaps or dependencies
identify any gaps. )
Migration Planning Create a roadmap for deploying RPA = Prioritize RPA initiatives.
across EA, focusing on seamless .

- Establish migration timelines and assess

integration and scalability. risk mitigation.

Implementation Oversee RPA integration, ensuring = Set governance policies for RPA.

Governance alignment with EA governance ® . Monitor compliance with IT and EA
standards and ongoing IT standards during implementation.
monitoring.

Architecture Change Maintain RPA’s alignment with EA, = Periodically review RPA impact on EA.

Management ensuring adaptability to changing .

Adjust RPA deployments for evolving business

requirements and technological updates. and technology needs.

Robotic Process Automation (RPA) uses software robots to handle repetitive tasks that follow specific
rules. Appian, a popular cloud-based Business Process Management (BPM) tool, offers strong RPA features
that help organizations improve their productivity, ensure accurate processes, and work more efficiently [11].
RPA operates in two primary modes, shown in Figure 3: attended and unattended. Attended automation works
alongside humans to help complete simple and repetitive tasks, making their work more efficient. On the other
hand, unattended automation handles specific tasks entirely on its own without requiring any human
involvement [12].
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UNATIENDRD AUTOMATION

Executes workflow on an end user’s Runs on a virtual machine or server and
desktop to assist in human work does not require human intervention
Works alongside agents to improve Runs on a dedicated workstation to
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Automates 20-90% of a given task Automates 100% of given tasks

Figure 3. Key difference in automation [13]

3.2. Enterprise Architecture (EA)

Enterprise Architecture (EA) artifacts serve as tools for communication and collaboration, acting as
connecting points between different professional groups. These artifacts can bridge gaps, enabling shared
understanding and cooperation during strategic planning and the implementation of IT systems in
organizations[13]. Enterprise architecture plays an important role in helping businesses understand the
connections and dependencies within their operations. This broader view supports decision-makers in making
informed strategic decisions and adopting coordinated technology solutions [14]. The COVID-19 pandemic
has however brought significant changes and challenges to businesses worldwide. Enterprise Architecture (EA)
plays a crucial role in providing flexible solutions that equip organizations with the tools needed to adapt and
succeed during difficult times [15]. Various well-known EA frameworks have helped organizations deal with
the challenges of implementation. For successful EA implementation, it is important for organizations to focus
on the core aspects of the EA approach [4].

Enterprise Architecture (EA) is recognized for its importance, but its use in the healthcare sector faces
several challenges. Healthcare organizations often struggle to integrate different information systems, improve
internal processes, and protect patient data. The complexity of balancing technological advancements,
operational workflows, and data security in a constantly evolving environment contributes to these challenges.
Additionally, some organizations may find it difficult to choose the right EA framework or apply it effectively,
especially considering the sensitive nature of healthcare and strict regulations. EA enhances information system
standardization, interoperability, and security, breaking down integration barriers and enabling seamless data
exchange. It also improves security standards to ensure patient data protection and regulatory compliance.
While implementing EA is complex, it provides a clear path for understanding, planning, and executing a
unified integration strategy. By focusing on data security and interoperability, EA helps healthcare
organizations overcome challenges in system integration, allowing for secure, efficient, and compliant data
exchange [16].

3.3. Artificial Intelligence

Artificial intelligence has been defined in various ways over time, reflecting its evolving nature and
applications. The Turing test describes Al as the ability of machines to interact with humans through electronic
output in a way that conceals their non-human identity, using a binary criterion for evaluation. Marvin Minsky,
a pioneer in the field, described Al as empowering machines to perform tasks that typically require human
intelligence. Additionally, the symbolic school of thought views Al as the manipulation of symbols, where
these symbols represent basic physical entities. These perspectives highlight the diverse approaches to
understanding and developing artificial intelligence [17]. It provides a strong basis for application in many
fields, including understanding and processing human languages, interpreting images and videos, and creating
connections between computers and the human brain [18].

The use of Al has improved efficiency and reduced costs, positively impacting economic growth, social
progress, and overall well-being. Al chatbots, for example, provide round-the-clock responses to customer
inquiries, enhancing satisfaction and boosting business sales. In healthcare, Al enables doctors to offer
telemedicine services, making medical care accessible to patients in remote areas. The rapid growth and
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widespread use of Al are clearly shaping various aspects of daily life, society, and human experiences [19]. A
key aspect of Artificial Intelligence is its ability to perform better when provided with larger datasets. However,
this improvement has a threshold, as the model's learning capacity is limited [20].

3.4. Telecommunication

In today’s world, the telecommunications industry plays a key role in driving economic growth, social
development, and advancements in technology. The rules and policies that regulate this important sector are
essential for shaping communication services, encouraging fair competition, safeguarding consumer rights, and
promoting innovation. However, Africa's diverse social, economic, and technological environments create
distinct challenges and opportunities in regulating telecommunications [21]. Customers are the most important
part of the telecommunications industry, as they ensure the continued operation of companies. A decline in the
number of customers is an unexpected challenge for businesses [22]. A survey revealed that if the current trends
in subscriber losses and retention continued, Globacom would keep 35% of Nigeria's GSM users, 9Mobile
would retain 16%, Airtel would hold 27%, MTN would maintain 21%, and other operators would retain just
1% [23].

The telecommunications industry is highly competitive, with companies constantly striving to gain
customers and maintain their market position. However, customers often switch between service providers
because it is relatively inexpensive to do so. Since acquiring new customers is both challenging and costly, it
is more practical for companies to focus on keeping their existing valuable customers and reducing churn rather
than prioritizing efforts to attract new ones [24]. Research in the telecommunications sector has grown
significantly in analyzing customer churn, focusing on understanding the main reasons that influence
customers' decisions [25]. Loyal customers play a key role in improving the performance of the
telecommunication industry by lowering the costs associated with advertising, building trust, and attracting
new customers, while negative customer feedback often leads to customer churn [26]. “Customer churn” refers
to the process where customers switch from one service provider to another [27]. Using feature optimization
methods to predict customer behavior helps marketers adjust their strategies and products to better meet
customer needs, improve satisfaction, and strengthen relationships. By analyzing and optimizing features,
future behaviors like repeat purchases and customer churn can be anticipated, leading to more focused and
efficient marketing efforts [28]. The telecommunications sector faces significant risks of revenue loss due to
customer turnover and external factors. To address this, effective management of customer churn focuses on
strategies like personalized marketing campaigns, exclusive offers, and other benefits designed to maintain
customer interest and loyalty in line with ongoing technological advancements [29].

4. RESULTS AND DISCUSSION
4.1. Result from case study

This case study approach provided a detailed, real-world analysis of the effects of Al-driven RPA on EA
within the telecoms industry. By combining multiple data sources, including interviews, questionnaires and
document analysis, the study offered a comprehensive view of the strategic impact of RPA on different levels
of IT operations. Figure 4 shows extracted levels of automated processes in an IT operation. The study adopted
a descriptive research methodology and conducted a field survey between September and October 2024. The
study population included information and communication technology (ICT) experts in Nigeria, from which
100 ICT experts were purposively selected from academia and industry, establishing the sample size at 100. A
ten-point questionnaire served as the primary instrument for data collection. Questionnaires were distributed
to the sampled population and all were filled out and returned, achieving a 100% response rate. Secondary data
was collected through review of relevant internal documents on RPA.

4.2. Results from data collection
To gain a comprehensive understanding of how RPA impacts Enterprise Architecture (EA), multiple
sources of data were used, these include:

4.2.1 Interviews

In-depth interviews were conducted with key stakeholders such as IT architects, RPA developers,
business analysts and senior management. These interviews explore the strategic objectives behind RPA
adoption, the integration of RPA into the existing EA framework and the perceived long-term benefits and
challenges.
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Figure 4. Extracted levels of automated processes in an IT operation

4.2.2 Questionnaires

Structured questionnaires were distributed to employees across various departments to gather
insights on how RPA influences day-to-day operations, system workflows and the relationship between
business processes and IT infrastructure. This helps assess whether RPA is improving or disrupting the
alignment between IT and business goals. Figure 5 Shows RPA Automated Processes Analysis.

EPA Questionnaire Response Analysis Targeted at Industry Employees
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Figure 5. RPA automated processes analysis

4.2.3 Document analysis

Internal documentation such as Enterprise Architecture (EA) blueprints, RPA implementation
roadmaps and IT governance policies were reviewed to understand how RPA is positioned within the
company’s Strategic framework summarized in Table 3. This provided insights into the architectural
changes that may result from RPA adoption.

4.2.4 Observational evidence

Direct observation of RPA-driven processes were conducted to evaluate the real-time impact of
automation on workflows, system integration and overall business efficiency. This provided empirical
evidence of how RPA interacts with the existing IT infrastructure and whether it enhances or
complicates the architecture.
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Table 3. Traditional RPA and advanced digital technologies integration

Area of Operation Category of Deployment Technology

Process Optimization - Network Monitoring and Optimization Machine learning
- Deployment and Management

- Network Management and Predictive
Maintenance

Business-IT Alignment - Customer Service Automation Machine vision / image,
screen, voice,

- Billing and Revenue Assurance o
pattern recognition

- Data Integration and Analytics
- Customer-Centric Service

Scalability and - Adaptability and Scalability of IT Infrastructure Machine learning
Sustainability - 5G and Network Scaling

- Al-Driven Sustainability Efforts

- Future-Proofing Through Al and RPA
- Energy Efficiency and Sustainability

Governance - Governance and Strategic Goals Natural language
- Regulatory Compliance processing

- Data Protection and Compliance

- Fraud Detection and Risk Management
- Data Security and Privacy

4.3. Analytical Procedures

The simulated procedure using ArchiMate simulation software helps in visualizing and simulating an
automated system, typically the “Customer Service Process”, making it easier to identify potential
improvements and measure process effectiveness. Figure 6 shows RPA in customer service automation process
model in ArchiMate.
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-------- D Self-Service Portal —> Inquiry Handling Fmmmmmm
(Process)
A

Self-Service Portal 3> Triggers RPA > Retrieves Data 3>
*(— (Application — System (Application — from CRM System
Component) Component) (Application

CRM > Accesses Data in 3> Sends Unresolved 3> RPA System  &f >
System —> Database iries to R —
(Application (Technology Ticketing System

l

Automates 3>
Simple Inquiries

Figure 6. RPA in customer service automation process model in ArchiMate

5. CONCLUSION AND LIMITATION

This research, titled "Assessing the Strategic Impact of Artificial Intelligence - Robotic Process
Automation on Enterprise Architecture in the Telecommunications Industry,” introduced a refined
framework for analyzing how Al-driven RPA integrates with Enterprise Architecture (EA) in
telecommunications. While traditional RPA focused on automating routine and rule-based tasks, this study
highlighted how combining Al with RPA enables more complex, cognitive functions that transform
enterprise automation. The framework demonstrates how this integration enhances telecom operations by
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improving system efficiency, aligning IT structures with business objectives, and advancing digital
transformation. Adopting Al-driven RPA strategies allows telecommunications organizations to achieve
higher levels of operational efficiency, agility, and sustainability within their EA. However, the extent of
these benefits may depend on the specific processes and needs of individual organizations, necessitating
expert consultation to develop tailored solutions. Despite its contributions, the study faced limitations. The
survey relied on a small group of ICT professionals from academia and industry, which may not fully
represent the broader telecommunications sector. Additionally, the use of structured questionnaires and
interviews, though effective in capturing responses, might have overlooked deeper qualitative insights.
Lastly, the rapidly evolving nature of Al and RPA technologies could render some findings less relevant as
advancements continue to emerge. To address these limitations, future research should explore broader
geographical regions and conduct longitudinal studies to assess how RPA integration affects the adaptability
and sustainability of EA in dynamic industries. Continuous updates to frameworks and methodologies will
also be essential as these technologies develop.

REFERENCES

[1] D.A.daS. Costa, H. S. Mamede, and M. M. da Silva, “Robotic Process Automation (RPA) adoption: a systematic
literature review,” Eng. Manag. Prod. Serv., vol. 14, no. 2, pp. 1-12, 2022.https://doi.org/10.2478/emj-2022-0012

[2] G. Auth, C. Czarnecki, and F. Bensberg, Impact of robotic process automation on enterprise architectures.
Gesellschaft flr Informatik eV, 2019.

[3] V. Tatikonda, K. Venigandla, and N. Vemuri, “Transforming customer banking experiences: Al-driven RPA for
customized service delivery,” Int. J. Dev. Res., vol. 12, no. 11, pp. 6067460677, 2022.
https://doi.org/10.37118/ijdr.28042.11.2022

[4] M. M. S. AlKharbush, M. H. Z. Mahmoud, and N. A. A. Bakar, “A Review of Enterprise Architecture for Strategic
Performance Management in the Transportation Sector Digital Transformation,” Open Int. J. Informatics, vol. 11,
no. 1, pp. 74-87, 2023. https://doi.org/10.11113/0iji2023.11n1.245

[5]1 A. B. M. Nayeem, R. Dilnutt, and S. Kurnia, “Enterprise Architecture Practice and Challenges in Achieving
Sustainable Digital Transformation in Developing Countries,” 2023.

[6] N.A. A Bakar, A. H. Suib, A. Othman, A. A. Amdan, M. A. A. Hassan, and S. S. Hussein, “Artificial Intelligence
in Enterprise Architecture: Innovations, Integration Challenges, and Ethics,” in International Conference on
Innovation & Entrepreneurship in Computing, Engineering & Science Education (InVENT 2024), Atlantis Press,
2024, pp. 578-588. https://doi.org/10.2991/978-94-6463-589-8_54

[71 M. A.Raufand M. M. 1. Jim, “Ai-powered predictive analytics for intellectual property risk management in supply
chain operations: a big data approach,” Glob. Mainstream J., vol. 1, no. 4, pp. 10-62304, 2024.

[8] N. Afriliana and A. Ramadhan, “The trends and roles of robotic process automation technology in digital
transformation: a literature,” J. Syst. Manag. Sci., vol. 12, no. 3, pp. 51-73, 2022.

[9] M. Eulerich, J. Pawlowski, N. J. Waddoups, and D. A. Wood, “A framework for using robotic process automation
for audit tasks,” Contemp. Account. Res., vol. 39, no. 1, pp. 691-720, 2022. https://doi.org/10.1007/s10257-022-
00553-8

[10] L.-V.Herm, C. Janiesch, A. Helm, F. Imgrund, A. Hofmann, and A. Winkelmann, “A framework for implementing
robotic process automation projects,” Inf. Syst. E-bus. Manag., vol. 21, no. 1, pp. 1-35, 2023.
https://doi.org/10.1007/s10257-022-00553-8

[11] A. R. Kunduru, “Cloud BPM application (Appian) robotic process automation capabilities,” Asian J. Res. Comput.
Sci., vol. 16, no. 3, pp. 267-280, 2023. https://doi.org/10.9734/ajrcos/2023/v16i3361

[12] S. Kakolu, “Security design considerations in robotic process automations,” Int. J. Robot. Res., vol. 1, no. 1, pp. 1-
8, 2023.

[13] S.Kotusev, S. Kurnia, and R. Dilnutt, “Enterprise architecture artifacts as boundary objects: An empirical analysis,”
Inf. Softw. Technol., vol. 155, p. 107108, 2023. https://doi.org/10.1016/j.infsof.2022.107108

[14] B. Y. Wedha and D. Hindarto, “Maximizing ERP benefits with enterprise architecture: a holistic approach,” J.
Comput.  Networks, Archit. High Perform. Comput., wvol. 5, no. 2, pp. 703-713, 2023.
https://doi.org/10.47709/cnahpc.v5i2.2790

[15] H. Alghamdi, “Assessing the impact of enterprise architecture on digital transformation success: A global
perspective,” Sustainability, vol. 16, no. 20, p. 8865, 2024. https://doi.org/10.3390/su16208865

[16] M. N. Alwi, D. Hindarto, A. Marina, and D. Yudhakusuma, “Efficiency and effectiveness: enterprise architecture
strategies for healthcare service,” Int. J. Softw. Eng. Comput. Sci., vol. 3, no. 3, pp. 386-397, 2023.
https://doi.org/10.35870/ijsecs.v3i3.1813

[17] Y. Jiang, X. Li, H. Luo, S. Yin, and O. Kaynak, “Quo vadis artificial intelligence?,” Discov. Artif. Intell., vol. 2, no.
1, p. 4, 2022. https://doi.org/10.1007/s44163-022-00022-8

[18] T. Huynh-The, Q.-V. Pham, X.-Q. Pham, T. T. Nguyen, Z. Han, and D.-S. Kim, “Artificial intelligence for the
metaverse: A survey,” Eng. Appl. Artif. Intell., vol. 117, p. 105581, 2023.
https://doi.org/10.1016/j.engappai.2022.105581

[19] C. Huang, Z. Zhang, B. Mao, and X. Yao, “An overview of artificial intelligence ethics,” IEEE Trans. Artif. Intell.,


https://doi.org/10.2478/emj-2022-0012
https://doi.org/10.37118/ijdr.28042.11.2022
https://doi.org/10.11113/oiji2023.11n1.245
https://doi.org/10.2991/978-94-6463-589-8_54
https://doi.org/10.1007/s10257-022-00553-8
https://doi.org/10.1007/s10257-022-00553-8
https://doi.org/10.1007/s10257-022-00553-8
https://doi.org/10.9734/ajrcos/2023/v16i3361
https://doi.org/10.1016/j.infsof.2022.107108
https://doi.org/10.47709/cnahpc.v5i2.2790
https://doi.org/10.3390/su16208865
https://doi.org/10.35870/ijsecs.v3i3.1813
https://doi.org/10.1007/s44163-022-00022-8
https://doi.org/10.1016/j.engappai.2022.105581

[20]
[21]

[22]

[23]

[24]

[25]

[26]

[27]
(28]

[29]

Isa Abdulrazag Imam et al. / VUBETA Vol 1 No 3 (2024) pp. 28~40 39

vol. 4, no. 4, pp. 799-819, 2022. https://doi.org/10.1109/TAI.2022.3194503

Z. Sun et al., “A review of earth artificial intelligence,” Comput. Geosci., vol. 159, p. 105034, 2022.

C. A. Ezeigweneme, A. A. Umoh, V. I. llojianya, and A. O. Adegbite, “Review of telecommunication regulation and
policy: comparative analysis USA and Africa,” Comput. Sci. IT Res. J., vol. 5 no. 1, pp. 81-99, 2024.
https://doi.org/10.51594/csitrj.v5i1.703

L. Saha, H. K. Tripathy, T. Gaber, H. EI-Gohary, and E.-S. M. El-kenawy, “Deep Churn Prediction Method for
Telecommunication  Industry,”  Sustain., vol. 15, no. 5, 2023, doi: 10.3390/su15054543.
https://doi.org/10.3390/su15054543

I. Hag et al., “Impact of 3G and 4G Technology Performance on Customer Satisfaction in the Telecommunication
Industry,” Electron., vol. 12, no. 7, 2023, doi: 10.3390/electronics12071697.
https://doi.org/10.3390/electronics12071697

H. Ribeiro, B. Barbosa, A. C. Moreira, and R. G. Rodrigues, “Determinants of churn in telecommunication services:
a systematic literature review,” Manag. Rev. Q., vol. 74, no. 3, pp. 1327-1364, 2024, doi: 10.1007/s11301-023-
00335-7. https://doi.org/10.1007/s11301-023-00335-7

S. Saleh and S. Saha, “Customer retention and churn prediction in the telecommunication industry: a case study on a
Danish university,” SN Appl. Sci., vol. 5, no. 7, 2023, doi: 10.1007/s42452-023-05389-6.

A. Amin, A. Adnan, and S. Anwar, “An adaptive learning approach for customer churn prediction in the
telecommunication industry using evolutionary computation and Naive Bayes,” Appl. Soft Comput., vol. 137, 2023,
doi: 10.1016/j.as0c.2023.110103.

P. Lalwani, M. K. Mishra, J. S. Chadha, and P. Sethi, “Customer churn prediction system: a machine learning
approach,” Computing, vol. 104, no. 2, pp. 271-294, 2022, doi: 10.1007/s00607-021-00908-y.

F. Ehsani and M. Hosseini, “Customer churn analysis using feature optimization methods and tree-based classifiers,”
J. Serv. Mark., vol. 39, no. 1, pp. 20-35, 2025, doi: 10.1108/JSM-04-2024-0156.

K. D. Singh, P. Deep Singh, A. Bansal, G. Kaur, V. Khullar, and V. Tripathi, “Exploratory Data Analysis and
Customer Churn Prediction for the Telecommunication Industry,” in ACCESS 2023 - 2023 3rd International
Conference on Advances in Computing, Communication, Embedded and Secure Systems, 2023, pp. 197—-201. doi:
10.1109/ACCESS57397.2023.10199700.

BIOGRAPHIES OF AUTHORS

Isa Abdulrazag Imam is a seasoned technology expert and leader with extensive
experience in managing multi-disciplinary projects and driving innovation to enhance
organizational performance. He holds a BSc. In Statistics from Department of Statistics in
2015 and an MSC. In Intelligent Systems from the Department of Computer Engineering
at Ahmadu Bello University, Zaria, Nigeria. He is passionate about using technology to
drive sustainable development and socio-economic impact. He can be contacted via email
at imamabdulrazag@gmail.com.

Ajayi Ore-Ofe is a lecturer at the Department of Computer Engineering, Ahmadu Bello
University, Zaria, Nigeria. He received his MSc and Ph.D from Computer Engineering in
Control Engineering, in 2017 and 2022 respectively. He received his MSc and Ph.D from
the department of Computer Engineering in Ahmadu Bello University, Zaria, Nigeria. He
is mainly research in control engineering. He can be contacted at email:
ajayi.oreofel7@gmail.com.


https://doi.org/10.1109/TAI.2022.3194503
https://doi.org/10.51594/csitrj.v5i1.703
https://doi.org/10.3390/su15054543
https://doi.org/10.3390/electronics12071697
https://doi.org/10.1007/s11301-023-00335-7
https://doi.org/10.1007/s42452-023-05389-6
https://doi.org/10.1016/j.asoc.2023.110103
https://doi.org/10.1007/s00607-021-00908-y
https://doi.org/10.1108/JSM-04-2024-0156
https://doi.org/10.1109/ACCESS57397.2023.10199700
mailto:imamabdulrazaq@gmail.com
mailto:ajayi.oreofe17@gmail.com

40

Isa Abdulrazag Imam et al. / VUBETA Vol 1 No 3 (2024) pp. 28~40

m Abubakar Umar © B4 Ed © js a lecturer in the Department of Computer
’ p ""j Engineering at Ahmadu Bello University, Zaria, Nigeria. He earned his BEng

Degree from Electrical Engineering Department Ahmadu Bello University,
Zaria, Nigeria, in 2011, MSc, and Ph.D. degrees from Computer Engineering
Department, Ahmadu Bello University, Zaria, Nigeria, in 2017 and 2024. He
specializes in various aspects of computer engineering. His primary research
focus is in Control Engineering, where he explores the development and
optimization of control systems for different applications. He is dedicated to
advancing his research and contributing to academic knowledge in this field. He
can be contacted via email at abuumar@abu.edu.ng,
abubakaru061010@gmail.com

Dako Daniel Emmanuel graduated from the department of Electrical and Computer
Engineering at Ahmadu Bello University (ABU), Zaria, Nigeria in 2012. During the same
year, he obtained CCNA1 and CCNAZ2 certifications from the ABU Zaria ICT Cisco
Centre. He has worked with various ICT organizations and acquired a professional
certification in Cloud Computing Engineering. In 2024, he completed a Master’s in
Information Technology Systems (MITS), specializing in Networking Technology and
Security from ABU Zaria. Currently, he is employed with the Federal Capital Territory

§ Administration (FCTA). He can be contacted via email at successdgee@gmail.com.

Dugguh Sylvester Aondonenge is a data analyst at Federal Inland Revenue Service, in
2017, he obtains a bachelor degree in Computer Science from Federal University Kashere,
Gombe State. He further advanced his studies in 2024 where he obtain a Masters degree in
Information Technology (MIT) from Ahmadu Bello University, Zaria. His area of interest
is Data Analysis and Machine Learning. He can be contacted via email at
dugguhsylvester@gmail.com.

Lawal Abdulwahab Olugbenga is a student of Computer Engineering at Ahmadu Bello
University, Zaria, Nigeria. He has a strong interest in system architecture and cloud
computing. He is focused on developing his expertise in these areas. His academic journey
is centered on understanding the design and structure of computing systems, with a goal to
apply this knowledge in both practical and research settings. He can be reached via email
at abdulwahabolugbenga@gmail.com.


mailto:abuumar@abu.edu.ng
mailto:abubakaru061010@gmail.com
mailto:successdgee@gmail.com
mailto:dugguhsylvester@gmail.com
mailto:abdulwahabolugbenga@gmail.com

