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Abstract: Data is considered the most crucial element in open 
banking processes and services� Therefore, it is necessary to pay 
attention to various aspects of the quality of this data in order to 
provide appropriate and expected services to customers� In this 
research, various dimensions representing different aspects of 
data quality were investigated in the field of open banking� This 
research has been conducted in two main steps: The Delphi 
method and the pairwise comparisons method� In the first step, 
various dimensions of data quality in open banking were extracted 
based on the Delphi method� In the next step, the importance of 
each of these dimensions was assessed relative to each other 
using the pairwise comparisons method, and the most crucial 
dimensions were determined� Based on the results obtained 
from these two methods, the significance of eleven dimensions 
of data quality in this field was determined� The best overall 
weighted averages were related to dimensions such as accuracy, 
accessibility, relevancy, timeliness, consistency, security, 
interpretability, reputation, believability, ease of understanding, 
and value-added, respectively� Banks and fintech companies 
offering open banking services can consider these dimensions
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Abstract 
Background: Telecommunications has been rapidly moving 
from legacy systems to highly flexible modern architectures 
to accommodate the expanding demand on its services. This 
evolution is critical in providing the capacity needed for new 
technologies like 5G, IoT, and applications powered by AI. 
Objective: The study aims at establishing a literature review on 
the evolution from the more or less obsolete telecommunication 
structures to new generation digital structures, opportunity 
factors, technologies that facilitate this change as well as the 
value addition by this evolution. 
Methods: The literature review was followed by an examination 
of industry case studies of 50 telecommunications firms across 
the globe. The study looked at best practices including network 
resource utilization, operational price, and service delivery 
effectiveness, pre and post implementation of technologies 
like software-defined networking (SDN), network function 
virtualization (NFV), and cloud-native architectural strategies. 
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when evaluating the quality of their data to enhance the provision of superior 
services�

Keywords: Open banking, Data quality, Delphi method, Pairwise Comparisons

1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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Results: The analyses brought out the fact that with the new architectures, network 
scale up capabilities were enhanced by 70%, operation costs were brought down by 
up to 30% and service delivery rates were boosted by 40%. Nonetheless, 85% of the 
firms that implemented the software upgrade faced issues with system integration, 
which took fifteen months on average before the new system was fully incorporated, 
and the firms incurred an additional 20% in implementation costs in accommodating 
integration issues. 
Conclusion: Extension of telecommunication architectures towards digital landscape 
improves performance, capacity, and affordability thereby allowing the providers to 
address next generation applications. However, while making this transition, there are 
a number of risks that organizations have to face and it is very important to manage 
them in order to have maximum benefits from using new digital technologies. 
 

Keywords: Digital Transformation, Telecommunications, Legacy Systems, Modern 
Architectures, SDN, NFV, 5G, Network Scalability, Operational Costs, Service 
Efficiency. 
 
1. Introduction 
Making a fundamental shift from legacy systems to modern, agile 
architectures is critical, particularly in the telecommunications industry, where 
newer systems can keep up with rapidly evolving technologies. 
Telecommunication providers are embracing the opportunities and 
challenges of digital transformation to meet demands for high connectivity 
and service flexibility. For instance, existing broadband and wired networks 
are transitioning from rigid, monolithic systems to software-defined 
architectures capable of accommodating new services that leverage cutting-
edge technologies like 5G, IoT, and AI (Abbas et al. 2024). This transition 
represents not only a technological change but also an operational, strategic, 
and cultural shift (Lakemond, Holmberg, and Pettersson 2024). 

The shift from legacy systems to modern architectures is driven by the 
need for improved efficiency and scalability, along with the provision of 
customer-centric services (Omar 2024). While still reliable, legacy systems 
often lack the required flexibility and cost-effectiveness. According to Bakar 
et al. (2021), conventional architectures are static and incur significant costs 
and operational downtime due to their inability to integrate with emerging 
technologies (Abu Bakar, Razali, and Jambari 2021). Built on legacy 
infrastructure, these systems can hinder the adoption of next-generation 
applications, necessitating modernization by telecommunications companies 
(Smidovych and Davydovskyi 2022). 

Modern architectures, however, offer several key advantages. They are 
based on software-defined networking (SDN) and network function 
virtualization (NFV) principles, which enhance flexibility and scalability (Leon 
and Horita 2021). Microservices and incremental upgrades can be 
incorporated without necessitating complete system overhauls. Additionally, 
microservices enable the seamless integration of services with cloud-native 
applications, allowing telecommunications providers to rapidly build and 
deploy new services (Wolfart et al. 2021). Furthermore, contemporary 
architectures prioritize adapting to rapidly changing customer requirements 
and emerging technologies such as edge computing, AI, and high-level data 
analytics (Langer 2020). 

Despite these advantages, transitioning from legacy systems is a complex 
process. Legacy systems typically involve significant capital expenditures, 
and replacing or integrating them with current architectures can be resource-
intensive. As highlighted by Mallidi et al. (2021), detailed TCO-ROI (total cost 
of ownership-return on investment) studies are essential to establish the 
financial viability of modernization (Mallidi, Sharma, and Singh 2021). 
Moreover, legacy systems are intricately woven into the operational routines 
of telecommunications providers, requiring meticulous planning and a phased 
implementation approach to avoid operational disruptions(Zimmermann 
2019). While some degree of automation can be employed, such strategic 
transformation entails more than technical adjustments; it necessitates 
addressing cultural resistance and realigning processes to meet the demands 
of digital transformation (Warner and Wäger 2019). 

There is also a growing recognition that digital transformation is an 
ongoing journey rather than a finite project. Transformation is an iterative 
process, allowing telecommunications companies to continuously evolve in 
response to changing technology and market demands. This aligns with the 
concept of "dynamic capabilities," which calls for organizations to remain 
vigilant and adaptable in the face of technological disruption (Chernikova 
2023). In practice, this translates to creating processes for strategic renewal, 
where systems support continuous upgrades and innovations, thereby 
enabling telecommunications providers to deliver open digital experiences 
(Zimmermann 2019). 

Partnerships across industries and collaborative efforts are increasingly 
relevant. As telecommunications firms update their systems, they seek 
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opportunities to partner with technology suppliers, software developers, and 
other businesses. The application of agile project management techniques to 
support cross-industry collaboration has the potential to significantly enhance 
the efficiency of digital transformation efforts, allowing telecommunications 
service providers to leverage external expertise and technologies to expedite 
the modernization process(Saragih, Dachyar, and Zagloel 2021; Qasim 
2022a; Qasim 2022b). Partnerships and innovation ecosystems enable 
telecommunications providers to optimize their digital transformation 
strategies and create new value for customers (Ageyev 2014). 

Telecommunications digital transformation represents a paradigm shift 
from traditional to more modern ways of working, becoming more agile, 
scalable, and efficient (Ageyev 2015; Sieliukov A.V. 2022). replacing legacy 
systems can be challenging, the move to a modern architecture offers 
rewards such as improved service delivery, lower operating costs, and 
increased agility to adopt new technologies.  

This article will examine some of the strategies, technologies, and 
frameworks revolutionizing telecommunications services and providing 
pervasive coverage, drawing on data from case studies and research studies 
in the field. Our analysis of this transition aims to elucidate how 
telecommunications providers can successfully navigate the complexities of 
digital transformation and achieve sustainable growth in a rapidly changing 
digital environment. 

 
1.1. Research Objective 
This article aims to provide an in-depth analysis of the digital transformation 
journey for telecommunications companies, transitioning from early 
monolithic solutions to the current trend of microservice-based architectures. 
The increasing demand for next-generation connectivity and data services 
compels telecom providers to upgrade outdated infrastructures. This study 
seeks to identify the driving factors, barriers, and challenges, as well as 
strategic directions and approaches that support this transition. 

The article also emphasizes the modernization-driven changes in 
business processes that enable telecommunications companies to remain 
competitive by highlighting some advantages of adopting contemporary 
digital architectures, including increased scalability, improved service 
delivery, and reduced operational costs. By shedding light on how digital 

transformation can help telecommunications companies stay relevant in a 
rapidly changing digital landscape, the article explores best-of-breed models 
for successful integration, followed by an analysis of recent industry research 
and case studies to identify effective models. This article aims to provide a 
framework for system modernization that minimizes integration complexity 
and operational disruption. 

Moreover, it examines how software-defined networking (SDN), network 
function virtualization (NFV), and cloud-native solutions are shaping the future 
of telecommunications. Overall, this article aspires to serve as a practical 
guide for industry leaders, scholars, and decision-makers who aim to 
understand the complexities of digital transformation and leverage the 
advantages of contemporary telecommunication frameworks. 

 
1.2. Problem Statement 
Telcom is a fast moving industry, and over time, service providers have been 
constrained by legacy systems that prevent fast and efficient scaling and 
delivery of next-generation services These legacy infrastructures and 
traditional technologies are still bundled with monolithic and hardware-
dependent architectures with high maintenance overhead, which struggle to 
handle the high demands of modern data-driven applications, resulting in 
operational inefficiencies and poor customer experience. It is during this 
phase that the inflexibility and lack of scalability become apparent, particularly 
at telecommunications companies aiming to support new technologies 
ranging from 5G networks to IoT and AI-supported services. Traditional 
networking concepts underpin legacy systems, making them less modular to 
interconnect with such progress. Failure to modernize limits operational 
capabilities, identifying a large and growing risk to overall competitiveness of 
providers in a more digitized environment. 

In addition, there are financial costs associated with legacy system 
maintenance. The excessive operational costs stemming from legacy 
architectures continue to compound, eating up resources that could have 
been used for innovation and service enhancement. Digital transformation 
may be challenged further with technical and organizational complexities 
when refurbishing legacy systems. Bringing contemporary architectures to 
legacy infrastructures requires substantial investment, detailed planning, and 
comprehensive knowledge of updated technological trends. From a cultural 
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of data and its quality comprehensively in the field of open banking� Different 
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Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
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Table 1. Dimensions of data quality, their definitions and categories  
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Category Dimension Definition of the dimensions
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objectivity The extent to which data are unbiased�
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perspective, this shift also faces some significant headwinds, as legacy 
systems tend to be closely intertwined with the fabric of organizational 
workflows and processes. 

Compounding this problem is the speed of technological evolution, with 
telecom providers fighting to remain ahead of the competition and capture 
increasingly fickle customers. While companies grapple for solutions, the 
urgency for strategic frameworks to help navigate the transformation process 
is presenting itself. Providers are struggling not only to realize these 
transformations but also to grasp the long-term implications for their 
operational, financial, and competitive contexts. Beyond that, this article 
aims to focus on how modern architectures and emerging technologies are 
helping telecommunications companies to drive sustainable digital 
transformation considering these challenges. 

 
2. Literature Review 
The body of literature on digital transformation and telecommunications 
systems modernization highlights the various ways organizations are 
addressing these solutions. Data migration from legacy systems to modern 
architectures has been a widespread subject of research for many years, 
emphasizing the need for scalable architectures that offer flexible and optimal 
solutions. However, there are critical gaps in the frameworks governing this 
transformation, particularly concerning interoperability, cost-effectiveness, 
and the integration of emerging technologies. 

Several studies underscore the importance of a decision-oriented 
approach to digital transformation. For example, Zimmermann et al. (2019) 
focus on a compositional architecture that helps organizations systematically 
make decisions throughout the transformation process (Zimmermann 2019). 
This is particularly pertinent in telecommunications, where technology 
decisions impact long-term scalability and operational efficiency (Qasim et al. 
2024). However, despite being a robust strategic architecture, it does not 
provide specific guidance on managing task conflicts that arise during the 
updating of legacy systems, a challenge highlighted by Tsai et al. (2023). 
Task conflict, significant in the early system design and integration phases of 
an IS project, can result in delays and cost overruns, suggesting that more 
granular methodologies must be developed to address strategic and 
operational problems simultaneously (Tsai 2023). (Qasim et al. 2021). 

Furthermore, the literature on the topic indicates ongoing discussions 
about the best approaches to migrating from monolithic to microservices-
based architectures. Uymaz & Uymaz et al.(2022) introduce a semi-
automated method for gradually transitioning from monolithic legacy systems 
to microservices (Uymaz and Uymaz 2022). Using static analysis, this 
approach offers a low-risk method for modernizing monolithic systems without 
altering their functions. However, a semi-automated mechanism only partially 
addresses the customizability issue, particularly in telecommunications, 
where specific configurations are often needed to improve performance. The 
authors note that further work is required on automated tools tailored to the 
needs of specific systems, which could limit the need for manual work and 
ease the transition. 

Interoperability between legacy systems and new-age systems is also 
frequently noted as a critical aspect of digital transformation. Beregi et al. 
(2021) highlight this issue in the context of cyber-physical production 
systems, calling for the establishment of a standard service model to enable 
seamless integration (Beregi et al. 2021). Similarly, Venâncio et al. (2023) 
argue that standardizing data and service models can facilitate the adaptation 
of legacy systems to newer digital infrastructures (Venâncio 2023). While both 
studies propose standardization as a solution, they do not outline an 
operational framework for direct implementation by telecommunications 
providers. Therefore, there is still room for improvement in developing 
business-specific standards to meet telecommunications needs and enhance 
interoperability (Qasim and Jawad 2024). 

Another widely discussed topic is the cost implications of digital 
transformation. Porter et al. (2004) provide insights into cost-benefit analysis 
by examining how legacy systems can be incrementally integrated with new 
technologies (Porter, Billo, and Rucker 2004). However, given the rapid 
development of digital solutions, their findings may no longer be entirely 
relevant. More recent research, such as that of Bakar et al. (2022), identifies 
high costs and lengthy timelines as common constraints (Abu Bakar 2022). 
These challenges highlight the need for modernization strategies that are 
cost-effective without compromising functionality or scalability. There is 
potential value in incremental and phased transformation strategies to better 
manage the financial risks associated with large-scale modernization 
programs. 
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Additionally, there is a clear lack of research supporting strategic 
frameworks that enhance a systems-wide, enterprise-wide approach to 
transformation. Elina (2021) highlight organizational change enabled through 
structured design, whether in experience, communication, or architecture—
they term it design-suck, the architectural approach to digital 
transformation(Elina 2021).  However, their focus does not necessarily 
address the unique complexities of the telecommunications space or the 
requirements of supporting next-generation technologies such as 5G and IoT, 
which are crucial for ensuring robust end services. Without targeted 
frameworks, providers struggle to shape their transformation strategies 
around specific technological advancements. 

Future studies must aim to fill these gaps by designing holistic frameworks 
that account for all strategic, business, and financial measures. These 
frameworks have the potential to offer actionable telecommunications 
industry-specific insights and recommendations, including workstreams for 
cost-effectively transitioning legacy systems to the cloud at scale. 
Furthermore, standardization efforts across industries and improved 
automation tools could provide more interoperable and adaptable solutions, 
thus supporting telecom providers in achieving successful and sustainable 
digital transformation over time. 

 

3. Methodology 
This research adopts a mixed-methods approach to thoroughly examine the 
digital transformation journey within the telecommunications sector, focusing 
specifically on legacy systems modernization efforts. The methodology aims 
to provide a comprehensive evaluation of aspects such as scalability, cost-
efficiency, and service enhancements enabled by cutting-edge architectural 
solutions. It employs both qualitative and quantitative techniques, including 
interviews, document analysis of performance data, and experimental data 
collection. This study is grounded in the premise that transitioning from 
traditional monolithic architectures to modular, microservices-based designs 
can lead to tangible improvements in performance, cost-effectiveness, and 
service outputs. 
 

3.1. Research Design and Hypothesis 
The first hypothesis posits that systematic, decision-oriented modernization 
of telecommunications systems leads to higher network scalability, reduced 

costs, and greater service efficiency. Adapted from Zimmermann et al. 
(2019), the research framework incorporates strategic decision-making 
elements to address the challenges of digital transformation and presents a 
management response (Zimmermann 2019). The second hypothesis, derived 
from an extensive database of legacy system replacements, suggests that 
conflict management techniques used during these replacements were 
significant mitigating factors in preventing implementation delays and cost 
overruns (Tsai 2023). 
 

3.2. Data Collection Methods 
3.2.1 Interviews 
Over an eight-week period, semi-structured interviews were done with 45 
telecommunications professionals. A qualitative exploration of them helped 
us identify some tasks complexities involved in modernization of the systems 
like task conflict, integration challenges and organizational inertia. All 
interviews, which lasted about 45 minutes, were guided by the following 
topics: 

• Constraints and limitations of legacy systems; 
• Cost-benefit perspectives on modernization; 
• Experiences with conflict resolution during transformation; 
• Measurable impacts of transformation on service delivery. 

 

3.2.2 Document Analysis 
An analysis of 150 internal documents, industry reports, and case studies was 
conducted to understand the financial and operational impact of digital 
transformation initiatives. These documents, spanning the last five years, 
provided analytical data on various transformation metrics: 

Total Cost of Ownership (TCO): this is quantified by comparing the cost 
of maintaining legacy systems vs. modern architectures. 

Return on Investment (ROI): based on benefits realized by 
modernization. 

Operational and Performance Metrics: including network scalability, 
service latency, and efficiency improvements. 
 

3.2.3 Cross-Industry Comparison 
Data on 20 companies operating in sectors like healthcare, finance, and 
manufacturing was collected in an attempt to pinpoint cross-sector best 
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An analysis of 150 internal documents, industry reports, and case studies was 
conducted to understand the financial and operational impact of digital 
transformation initiatives. These documents, spanning the last five years, 
provided analytical data on various transformation metrics: 

Total Cost of Ownership (TCO): this is quantified by comparing the cost 
of maintaining legacy systems vs. modern architectures. 

Return on Investment (ROI): based on benefits realized by 
modernization. 

Operational and Performance Metrics: including network scalability, 
service latency, and efficiency improvements. 
 

3.2.3 Cross-Industry Comparison 
Data on 20 companies operating in sectors like healthcare, finance, and 
manufacturing was collected in an attempt to pinpoint cross-sector best 



2

Special Issue   |   Winter 2025

when evaluating the quality of their data to enhance the provision of superior 
services�

Keywords: Open banking, Data quality, Delphi method, Pairwise Comparisons

1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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practices. This approach is motivated by Saragih et al. (2021), stressing 
enhanced innovation through cross-sector collaboration for digital 
transformation (Saragih, Dachyar, and Zagloel 2021). 
 
3.3. Quantitative Analysis and Experimental Approach 
The quantitative portion of this study focuses on evaluating the cost-
effectiveness, performance improvement, and scalability achieved through 
the modernization of legacy systems. To assess these metrics, the study has 
developed a series of intricate equations specifically configured for 
telecommunications. 

This analysis involves calculating the Total Cost of Ownership (TCO) for 
both maintaining legacy systems and upgrading them to modern systems. 
The TCO calculation includes the costs associated with initiating and 
maintaining legacy systems until they can be upgraded, as well as the 
expenses of the transformation itself. TCO helps assess the overall financial 
impact of system modernization by factoring in all costs related to both legacy 
and modernized systems, enabling a better comparison of systems in terms 
of total cost to value ratio. 

𝑇𝑇𝑇𝑇𝑇𝑇 = ∑ (𝐼𝐼𝐶𝐶𝑖𝑖 + 𝑂𝑂𝐶𝐶𝑖𝑖 + 𝑀𝑀𝐶𝐶𝑖𝑖) + ∑ (𝑇𝑇𝐶𝐶𝑗𝑗)𝑚𝑚
𝑗𝑗=1

𝑛𝑛
𝑖𝑖=1                                         (1)  

Where 𝐼𝐼𝐶𝐶𝑖𝑖 represents the initial cost of the 𝑖𝑖 -th component during 
modernization; 𝑂𝑂𝐶𝐶𝑖𝑖 is the operational cost associated with the 𝑖𝑖-th component 
over time; 𝑀𝑀𝐶𝐶𝑖𝑖 is the maintenance cost for the 𝑖𝑖 -th component; and 𝑇𝑇𝐶𝐶𝑗𝑗 
includes additional transformation costs for 𝑗𝑗 -th module in the legacy system. 
This calculation provides a comprehensive view of total expenditures, 
enabling an assessment of the financial feasibility of modernization efforts. 
Return on Investment (ROI) assesses the financial returns derived from 
modernization by comparing the net benefits from the digital solution to the 
expenditure incurred during modernization, thereby deriving an insight into 
the profit from the transformation. ROI measures the financial return on 
modernization efforts, enabling comparison between projected benefits from 
systems upgrades against their costs. 

 𝑅𝑅𝑅𝑅𝑅𝑅 = ∑ (𝑅𝑅𝑅𝑅𝑘𝑘−𝐼𝐼𝐶𝐶𝑘𝑘)𝑝𝑝
𝑘𝑘=1
∑ 𝐼𝐼𝐶𝐶𝑘𝑘𝑝𝑝
𝑘𝑘=1

                                                          (2)  

Where 𝑅𝑅𝑅𝑅𝑘𝑘 is the realized benefit from the 𝑘𝑘 -th upgrade; 𝐼𝐼𝐶𝐶𝑘𝑘 is the initial 
cost for the 𝑘𝑘 -th modernization component. A positive ROI means that 
investments in transformation are paying off in financial terms, providing 

evidence of the economic justification for digital transformation. 
Service Efficiency Improvement (SEI): The reduction in risk as measured 

by the reduction in service latency indicates the improved delivery speed post 
transformation. SEI is also critical for assessing the effects of modernization 
on the velocity and quality of service delivery, namely through latency 
comparison. 

𝑆𝑆𝑆𝑆𝑆𝑆 =
∑ (𝑆𝑆𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏−𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

𝑆𝑆𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏
)𝑞𝑞

𝑙𝑙=1

𝑞𝑞 × 100                                          (3)  

Where 𝑆𝑆𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 is the baseline service latency before modernization; 
𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚  represents service latency after modernization; 𝑆𝑆𝑆𝑆𝑆𝑆 (Service 
Efficiency Improvement) reflects the mean percentage improvement in 
latency for 𝑞𝑞 service metrics. 
Network Scalability Ratio (NSR) evaluates the improvement in network 
scalability by comparing scalability metrics before and after network 
modernization. Legacy versus modernization systems — NSR Compare 
legacy vs. modernized system network capacity to quantify the success of 
scalability improvements. 

𝑁𝑁𝑁𝑁𝑁𝑁 = ∑ 𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑟𝑟𝑡𝑡

𝑟𝑟=1
∑ 𝑆𝑆𝑆𝑆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟𝑡𝑡
𝑟𝑟=1

                                                          (3)  

Where 𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑟𝑟  is the scalability of the modern system in test 𝑟𝑟; 𝑆𝑆𝑆𝑆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟  

is the legacy system’s scalability in the same context. The ratio sums the 
scalability across multiple tests 𝑡𝑡. An NSR greater than 1 indicates enhanced 
scalability, confirming the success of modernization in expanding network 
capacity 

Cost-Benefit Ratio (CBR) assesses the total cost-effectiveness of 
modernization by comparing benefits obtained versus the associated 
transformation costs. CBR allows for a straightforward measure of the 
economic viability of each modernization component (based on its cost vs 
benefits) and aids decision-making. 

𝐶𝐶𝐶𝐶𝐶𝐶 =
∑ (𝐵𝐵𝐵𝐵𝑠𝑠𝑇𝑇𝑇𝑇𝑠𝑠

)𝑢𝑢
𝑠𝑠=1

𝑢𝑢                                                                                (4)  

Where 𝐵𝐵𝐵𝐵𝑠𝑠 is the benefit from the 𝑠𝑠-th modernization component; 𝑇𝑇𝑇𝑇𝑠𝑠 
represents the transformation cost of the 𝑠𝑠-th component. The mean cost-
benefit ratio is computed over components. A CBR greater than 1 indicates 
favorable cost-effectiveness, which suggests that modernization investments 
are yielding appropriate benefits. 
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1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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practices. This approach is motivated by Saragih et al. (2021), stressing 
enhanced innovation through cross-sector collaboration for digital 
transformation (Saragih, Dachyar, and Zagloel 2021). 
 
3.3. Quantitative Analysis and Experimental Approach 
The quantitative portion of this study focuses on evaluating the cost-
effectiveness, performance improvement, and scalability achieved through 
the modernization of legacy systems. To assess these metrics, the study has 
developed a series of intricate equations specifically configured for 
telecommunications. 

This analysis involves calculating the Total Cost of Ownership (TCO) for 
both maintaining legacy systems and upgrading them to modern systems. 
The TCO calculation includes the costs associated with initiating and 
maintaining legacy systems until they can be upgraded, as well as the 
expenses of the transformation itself. TCO helps assess the overall financial 
impact of system modernization by factoring in all costs related to both legacy 
and modernized systems, enabling a better comparison of systems in terms 
of total cost to value ratio. 

𝑇𝑇𝑇𝑇𝑇𝑇 = ∑ (𝐼𝐼𝐶𝐶𝑖𝑖 + 𝑂𝑂𝐶𝐶𝑖𝑖 + 𝑀𝑀𝐶𝐶𝑖𝑖) + ∑ (𝑇𝑇𝐶𝐶𝑗𝑗)𝑚𝑚
𝑗𝑗=1

𝑛𝑛
𝑖𝑖=1                                         (1)  

Where 𝐼𝐼𝐶𝐶𝑖𝑖 represents the initial cost of the 𝑖𝑖 -th component during 
modernization; 𝑂𝑂𝐶𝐶𝑖𝑖 is the operational cost associated with the 𝑖𝑖-th component 
over time; 𝑀𝑀𝐶𝐶𝑖𝑖 is the maintenance cost for the 𝑖𝑖 -th component; and 𝑇𝑇𝐶𝐶𝑗𝑗 
includes additional transformation costs for 𝑗𝑗 -th module in the legacy system. 
This calculation provides a comprehensive view of total expenditures, 
enabling an assessment of the financial feasibility of modernization efforts. 
Return on Investment (ROI) assesses the financial returns derived from 
modernization by comparing the net benefits from the digital solution to the 
expenditure incurred during modernization, thereby deriving an insight into 
the profit from the transformation. ROI measures the financial return on 
modernization efforts, enabling comparison between projected benefits from 
systems upgrades against their costs. 

 𝑅𝑅𝑅𝑅𝑅𝑅 = ∑ (𝑅𝑅𝑅𝑅𝑘𝑘−𝐼𝐼𝐶𝐶𝑘𝑘)𝑝𝑝
𝑘𝑘=1
∑ 𝐼𝐼𝐶𝐶𝑘𝑘𝑝𝑝
𝑘𝑘=1

                                                          (2)  

Where 𝑅𝑅𝑅𝑅𝑘𝑘 is the realized benefit from the 𝑘𝑘 -th upgrade; 𝐼𝐼𝐶𝐶𝑘𝑘 is the initial 
cost for the 𝑘𝑘 -th modernization component. A positive ROI means that 
investments in transformation are paying off in financial terms, providing 

evidence of the economic justification for digital transformation. 
Service Efficiency Improvement (SEI): The reduction in risk as measured 

by the reduction in service latency indicates the improved delivery speed post 
transformation. SEI is also critical for assessing the effects of modernization 
on the velocity and quality of service delivery, namely through latency 
comparison. 

𝑆𝑆𝑆𝑆𝑆𝑆 =
∑ (𝑆𝑆𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏−𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

𝑆𝑆𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏
)𝑞𝑞

𝑙𝑙=1

𝑞𝑞 × 100                                          (3)  

Where 𝑆𝑆𝑆𝑆𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 is the baseline service latency before modernization; 
𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚  represents service latency after modernization; 𝑆𝑆𝑆𝑆𝑆𝑆 (Service 
Efficiency Improvement) reflects the mean percentage improvement in 
latency for 𝑞𝑞 service metrics. 
Network Scalability Ratio (NSR) evaluates the improvement in network 
scalability by comparing scalability metrics before and after network 
modernization. Legacy versus modernization systems — NSR Compare 
legacy vs. modernized system network capacity to quantify the success of 
scalability improvements. 

𝑁𝑁𝑁𝑁𝑁𝑁 = ∑ 𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑟𝑟𝑡𝑡

𝑟𝑟=1
∑ 𝑆𝑆𝑆𝑆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟𝑡𝑡
𝑟𝑟=1

                                                          (3)  

Where 𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑟𝑟  is the scalability of the modern system in test 𝑟𝑟; 𝑆𝑆𝑆𝑆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟  

is the legacy system’s scalability in the same context. The ratio sums the 
scalability across multiple tests 𝑡𝑡. An NSR greater than 1 indicates enhanced 
scalability, confirming the success of modernization in expanding network 
capacity 

Cost-Benefit Ratio (CBR) assesses the total cost-effectiveness of 
modernization by comparing benefits obtained versus the associated 
transformation costs. CBR allows for a straightforward measure of the 
economic viability of each modernization component (based on its cost vs 
benefits) and aids decision-making. 

𝐶𝐶𝐶𝐶𝐶𝐶 =
∑ (𝐵𝐵𝐵𝐵𝑠𝑠𝑇𝑇𝑇𝑇𝑠𝑠

)𝑢𝑢
𝑠𝑠=1

𝑢𝑢                                                                                (4)  

Where 𝐵𝐵𝐵𝐵𝑠𝑠 is the benefit from the 𝑠𝑠-th modernization component; 𝑇𝑇𝑇𝑇𝑠𝑠 
represents the transformation cost of the 𝑠𝑠-th component. The mean cost-
benefit ratio is computed over components. A CBR greater than 1 indicates 
favorable cost-effectiveness, which suggests that modernization investments 
are yielding appropriate benefits. 
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1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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3.4. Analytical Framework and Task Conflict Resolution 
This methodology includes decision-oriented framework for strategic guidance 
throughout modernization based on Zimmermann et al. (Zimmermann 2019). 
Moreover, drawing on Tsai et al., operational challenges are addressed 
through implementing task conflict resolution strategies(Tsai 2023). These 
frameworks help make decisions quickly and reduce conflict risk related to 
the tasks, allowing for better project outcomes. 
 
3.5. Research Methods and Approaches 
Other approaches will undoubtedly add significant depth to the analysis of the 
digital transformation process in telecommunications. First, longitudinal case 
studies of telecommunications companies over time should be considered. 
This approach provides dynamic insights into the trajectory of modernization 
efforts, including time-varying performance, cost flows, and shifts in 
organizational arrangements. It follows the framework proposed by 
Zimmermann et al. (2018), which posits that transformation is a strategic 
decision-making process. Additionally, comparative cross-industry analyses 
might offer valuable insights from sectors like healthcare, manufacturing, and 
finance (Zimmermann et al. 2018). The limitations of cross-sectoral research 
identified by Saragih et al. (2021) could be addressed by incorporating a more 
extensive dataset across industries, enabling telecommunications providers 
to benchmark their modernization efforts against other sectors (Saragih, 
Dachyar, and Zagloel 2021). 

Simulation models with realistic scenarios can enable researchers to 
predict the outcomes of different modernization processes, whether phased 
or full-scale. This approach allows telecommunications companies to 
anticipate risks and make informed decisions (Qasim 2022b). Large-scale 
surveys could provide a broad quantitative view from professionals 
throughout the telecommunications industry, offering statistical data on the 
perceived effectiveness of legacy system modernization (Smidovych and 
Davydovskyi 2022). This will enhance the understanding of digital 
transformation through a multifaceted analysis. 

A more critical examination of digital transformation in telecommunications 
should include contemporary project management and decision-making 
paradigms. Agile transformation frameworks (Saragih, Dachyar, and Zagloel 
2021) provide an iterative methodology for system modernization, facilitating 

ongoing feedback, rapid evolution, and incremental improvements. Using 
these frameworks, telecommunications companies can adapt quickly to 
changing technologies and markets, minimizing the risks associated with 
large-scale changes (Sieliukov A.V. 2022). 

Furthermore, integrating Multi-Criteria Decision-Making (MCDM) methods 
such as the Analytical Hierarchy Process (AHP) or the Technique for Order 
Preference by Similarity to Ideal Solution (TOPSIS) would enhance the 
strategic evaluation of decisions by analyzing what is obtained for the price. 
Factors such as cost, performance, scalability, and operational efficiency 
must be considered. Leon & Horita (2021) stress the importance of 
considering each of these drivers when selecting modernization options 
(Leon and Horita 2021). Such decision-making frameworks can guide the 
prioritization of objectives and the selection of modernization paths that will 
maximize returns, both in the short and long term. 

 
3.6. Data Analysis 
Interview data was subjected to thematic analysis to identify common themes 
regarding challenges and outcome of modernization. Statistical software was 
used to analyze quantitative data on TCO, ROI, service efficiency, and 
scalability, generating robust insights into the financial and operational 
impacts of transformation efforts. A comparison was made to assess phased 
and full-scale transformations which helped ensure that best practices were 
identified for the appropriate modernization scenarios. 
Payback Period (PP) is a simple formula that determines how long it takes for 
savings arising from modernization efforts to repay the initial investment: 

𝐶𝐶𝐶𝐶𝐶𝐶 = 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆                                                           (5)  

This equation helps decision-makers understand how quickly their 
investment in system modernization will pay off, a critical factor in justifying 
capital expenditure Mallidi et al. (2021) (Mallidi, Sharma, and Singh 2021). 

Net Present Value (NPV) accounts for the time value of money and 
assesses the current value of future savings, offering a deeper insight into the 
long-term benefits of modernization: 
 

𝐶𝐶𝐶𝐶𝐶𝐶 = ∑ Cash Flow𝑡𝑡
(1+𝑟𝑟)𝑡𝑡

𝑇𝑇
𝑡𝑡=1                                                           (6)  

Where 𝑟𝑟 is the discount rate and Cash Flow𝑡𝑡 represents the savings or 
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1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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3.4. Analytical Framework and Task Conflict Resolution 
This methodology includes decision-oriented framework for strategic guidance 
throughout modernization based on Zimmermann et al. (Zimmermann 2019). 
Moreover, drawing on Tsai et al., operational challenges are addressed 
through implementing task conflict resolution strategies(Tsai 2023). These 
frameworks help make decisions quickly and reduce conflict risk related to 
the tasks, allowing for better project outcomes. 
 
3.5. Research Methods and Approaches 
Other approaches will undoubtedly add significant depth to the analysis of the 
digital transformation process in telecommunications. First, longitudinal case 
studies of telecommunications companies over time should be considered. 
This approach provides dynamic insights into the trajectory of modernization 
efforts, including time-varying performance, cost flows, and shifts in 
organizational arrangements. It follows the framework proposed by 
Zimmermann et al. (2018), which posits that transformation is a strategic 
decision-making process. Additionally, comparative cross-industry analyses 
might offer valuable insights from sectors like healthcare, manufacturing, and 
finance (Zimmermann et al. 2018). The limitations of cross-sectoral research 
identified by Saragih et al. (2021) could be addressed by incorporating a more 
extensive dataset across industries, enabling telecommunications providers 
to benchmark their modernization efforts against other sectors (Saragih, 
Dachyar, and Zagloel 2021). 

Simulation models with realistic scenarios can enable researchers to 
predict the outcomes of different modernization processes, whether phased 
or full-scale. This approach allows telecommunications companies to 
anticipate risks and make informed decisions (Qasim 2022b). Large-scale 
surveys could provide a broad quantitative view from professionals 
throughout the telecommunications industry, offering statistical data on the 
perceived effectiveness of legacy system modernization (Smidovych and 
Davydovskyi 2022). This will enhance the understanding of digital 
transformation through a multifaceted analysis. 

A more critical examination of digital transformation in telecommunications 
should include contemporary project management and decision-making 
paradigms. Agile transformation frameworks (Saragih, Dachyar, and Zagloel 
2021) provide an iterative methodology for system modernization, facilitating 

ongoing feedback, rapid evolution, and incremental improvements. Using 
these frameworks, telecommunications companies can adapt quickly to 
changing technologies and markets, minimizing the risks associated with 
large-scale changes (Sieliukov A.V. 2022). 

Furthermore, integrating Multi-Criteria Decision-Making (MCDM) methods 
such as the Analytical Hierarchy Process (AHP) or the Technique for Order 
Preference by Similarity to Ideal Solution (TOPSIS) would enhance the 
strategic evaluation of decisions by analyzing what is obtained for the price. 
Factors such as cost, performance, scalability, and operational efficiency 
must be considered. Leon & Horita (2021) stress the importance of 
considering each of these drivers when selecting modernization options 
(Leon and Horita 2021). Such decision-making frameworks can guide the 
prioritization of objectives and the selection of modernization paths that will 
maximize returns, both in the short and long term. 

 
3.6. Data Analysis 
Interview data was subjected to thematic analysis to identify common themes 
regarding challenges and outcome of modernization. Statistical software was 
used to analyze quantitative data on TCO, ROI, service efficiency, and 
scalability, generating robust insights into the financial and operational 
impacts of transformation efforts. A comparison was made to assess phased 
and full-scale transformations which helped ensure that best practices were 
identified for the appropriate modernization scenarios. 
Payback Period (PP) is a simple formula that determines how long it takes for 
savings arising from modernization efforts to repay the initial investment: 

𝐶𝐶𝐶𝐶𝐶𝐶 = 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆                                                           (5)  

This equation helps decision-makers understand how quickly their 
investment in system modernization will pay off, a critical factor in justifying 
capital expenditure Mallidi et al. (2021) (Mallidi, Sharma, and Singh 2021). 

Net Present Value (NPV) accounts for the time value of money and 
assesses the current value of future savings, offering a deeper insight into the 
long-term benefits of modernization: 
 

𝐶𝐶𝐶𝐶𝐶𝐶 = ∑ Cash Flow𝑡𝑡
(1+𝑟𝑟)𝑡𝑡

𝑇𝑇
𝑡𝑡=1                                                           (6)  

Where 𝑟𝑟 is the discount rate and Cash Flow𝑡𝑡 represents the savings or 
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Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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revenue generated at time 𝑡𝑡. This equation allows decision-makers to quantify 
the time it will take for their investment in modernizing the system to return, 
an important metric in justifying capital expenditure Mallidi et al.(2021) 
(Mallidi, Sharma, and Singh 2021). 

Net Present Value (NPV), which accounts for the time value of money and 
considers the present value of future savings, provides a more meaningful 
perspective of the long-term benefits of modernization: 

0 = ∑ Cash Flow𝑡𝑡
(1+𝐼𝐼𝐼𝐼𝐼𝐼)𝑡𝑡 − 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑇𝑇

𝑡𝑡=1                                       (7)  

This equation provides a percentage value that reflects the financial 
attractiveness of the modernization initiative. 

For operational performance, Downtime Reduction Ratio (DRR) can be 
used to quantify the impact of modernization on system availability: 

𝐷𝐷𝐷𝐷𝐷𝐷 = 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙−𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙

× 100                                      (8)  

This metric helps assess how modernization efforts reduce system 
downtime, a critical factor in telecommunications where service availability 
directly affects customer satisfaction. 

Performance-Scalability Efficiency (PSE) measures how efficiently the 
modernized system scales compared to legacy systems: 

𝑃𝑃𝑃𝑃𝑃𝑃 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶                                     (9)  

This equation allows telecommunications providers to determine whether 
increased scalability is proportionally enhancing system performance, a key 
factor in managing network demands Leon & Horita (2021) (Leon and Horita 
2021). 

 
3.7. Hypotheses 
Digital transformation, a complex construct with multifaceted implications, is 
simultaneously affected by numerous factors, making it essential for a variety 
of hypotheses to be considered for an overall understanding of this 
phenomenon in the telecommunications industry. As such, these hypotheses 
begin to tackle not only the technical components of system modernization 
but also the organizational, adaptive, and environmental factors that have a 
positive or negative impact on the outcome of such endeavors. 

The first hypothesis is about organizational change management. Digital 
transformation goes beyond mere upgrades of technical systems, and the 

successful implementation of it relies greatly on the organization's ability to 
adapt to new processes, structures, and technologies. The success of 
modernization often hinges on how well employees are engaged, trained, 
and supported throughout the transformation journey. Organizational change 
management involves from strategic leadership to employee involvement and 
structured training programs, all crucial for aligning human capital under the 
umbrella of the latest technological trends. 

H1: "The success of digital transformation in telecommunications is 
significantly influenced by the degree of organizational change management 
and employee engagement in the modernization process." 

H2: “Telecom operators that reinvent their networks with agile, 
microservices-based architectures will prove much more resilient to the next 
wave of tech disruptors than those still tied to legacy infrastructure." 

H3: " Telecommunication legacy system modernization results in lower 
energy consumption and environmental impact." 

 
3.8. Robust Analysis 
By performing scalability stress tests on both the original and modernized 
systems, we can determine their scalability under simulated heavy network 
loads, providing data for experimental analysis. This method will yield actual 
metrics for performance improvements in latency, throughput, and reliability. 
In addition, an in-depth investigation of energy consumption will enable the 
study to discuss the environmental advantages of modernization, such as 
reduced power usage and increased efficiency. This aligns with the 
environmental impact hypothesis and provides a concrete measure to 
evaluate sustainability goals. 

Experimental studies on latency and bandwidth utilization should be 
conducted under various traffic conditions, comparing performance across 
applications such as video streaming, IoT communications, and real-time 
data processing. Mallidi et al. (2021) suggest that such tests can facilitate the 
validation of hypotheses around improvements in core telecommunication 
metrics, providing granular data on the effects of modernization on key 
telecommunications metrics (Mallidi, Sharma, and Singh 2021). 

To comprehensively assess digital transformation in telecommunications, 
this multimethodological framework combines qualitative and quantitative 
analysis. This research requires advanced equations and strategies for 



2

Special Issue   |   Winter 2025

when evaluating the quality of their data to enhance the provision of superior 
services�

Keywords: Open banking, Data quality, Delphi method, Pairwise Comparisons

1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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revenue generated at time 𝑡𝑡. This equation allows decision-makers to quantify 
the time it will take for their investment in modernizing the system to return, 
an important metric in justifying capital expenditure Mallidi et al.(2021) 
(Mallidi, Sharma, and Singh 2021). 

Net Present Value (NPV), which accounts for the time value of money and 
considers the present value of future savings, provides a more meaningful 
perspective of the long-term benefits of modernization: 

0 = ∑ Cash Flow𝑡𝑡
(1+𝐼𝐼𝐼𝐼𝐼𝐼)𝑡𝑡 − 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑇𝑇

𝑡𝑡=1                                       (7)  

This equation provides a percentage value that reflects the financial 
attractiveness of the modernization initiative. 

For operational performance, Downtime Reduction Ratio (DRR) can be 
used to quantify the impact of modernization on system availability: 

𝐷𝐷𝐷𝐷𝐷𝐷 = 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙−𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙

× 100                                      (8)  
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conflict resolution, thus providing telecommunications providers with 
optimized solutions for modernizing legacy systems and ensuring continuous, 
sustainable efforts in the global digital landscape. 

 
4. Results 
4.1. Total Cost of Ownership (TCO) Analysis 
TCO is an important measure for assessing the financial benefit of migrating 
from legacy systems to modernized telco infrastructure. TCO includes all the 
costs of deploying, running and maintaining each of the two systems. This 
article explores modernization as it affects upfront and operating costs in 
both the short and long term. Although the upfront funding for these refreshed 
initiatives is usually larger as they require new infrastructures and 
technologies, operational and maintenance cost in all likelihood acts as a 
critical component to compensate for these up-front expenses. The following 
table includes a complete comparison between legacy and modernized 
systems. 
 

 
Figure 1. Comparative Analysis of Total Cost of Ownership (TCO) Before and 

After Modernization in Telecommunications Systems 
 

TCO for legacy and modernized systems is shown in Figure 1. The initial 
investment (IC) of the modernized system was higher by 55.6 %, due to the 
need for the need for new infrastructure and new technologies. Nonetheless, 
there was a dramatic reduction in operating cost (34.6%), maintenance 
(50%) and software (33.3%). Network infrastructure modernization (+60%) is 
a key element as telecom companies need to conduct significant 

investments to enable higher bandwidth and advanced services at their 
backends. 

As such, TCO was reduced by 0.75% post-modernization, wherein even 
though the updated capital expenditure and transformation costs were initially 
higher, in the longer run, savings accrued from operational and maintenance 
aspects outweigh costs incurred. This cost structure also implies that in future 
implementations, telecommunications providers should focus on implementing 
efficient operational management and continuous employee training to get the 
most out of their modernization investments. This small decrease in TCO 
highlights the importance of planning and implementing the transformation 
efficiently, to make the most of becoming modernized. 

 

4.2. Return on Investment (ROI) Analysis for Modernized Telecommunications 
Systems 

ROI is a key performance indicator used to assess the economic justification 
of modernization projects in the telecom sector. Comparing net gains over 
time against baseline capital outlay, ROI delivers valuable insight into how 
quickly and effectively modernization investments payoff. Greater operational 
efficiencies, lower costs and new efficiencies enabled by the migration to 
modern architectures add up to a higher ROI. The table below shows how the 
ROI changes over a five-year time frame, illustrating the increasing financial 
benefits of modernizing the system. 

 
Figure 2. Return on Investment (ROI) Analysis for Modernized 

Telecommunications Systems (2017-2023) 
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technologies, operational and maintenance cost in all likelihood acts as a 
critical component to compensate for these up-front expenses. The following 
table includes a complete comparison between legacy and modernized 
systems. 
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TCO for legacy and modernized systems is shown in Figure 1. The initial 
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need for the need for new infrastructure and new technologies. Nonetheless, 
there was a dramatic reduction in operating cost (34.6%), maintenance 
(50%) and software (33.3%). Network infrastructure modernization (+60%) is 
a key element as telecom companies need to conduct significant 
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backends. 

As such, TCO was reduced by 0.75% post-modernization, wherein even 
though the updated capital expenditure and transformation costs were initially 
higher, in the longer run, savings accrued from operational and maintenance 
aspects outweigh costs incurred. This cost structure also implies that in future 
implementations, telecommunications providers should focus on implementing 
efficient operational management and continuous employee training to get the 
most out of their modernization investments. This small decrease in TCO 
highlights the importance of planning and implementing the transformation 
efficiently, to make the most of becoming modernized. 

 

4.2. Return on Investment (ROI) Analysis for Modernized Telecommunications 
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ROI is a key performance indicator used to assess the economic justification 
of modernization projects in the telecom sector. Comparing net gains over 
time against baseline capital outlay, ROI delivers valuable insight into how 
quickly and effectively modernization investments payoff. Greater operational 
efficiencies, lower costs and new efficiencies enabled by the migration to 
modern architectures add up to a higher ROI. The table below shows how the 
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ROI showed an upward trend within the seven-year follow-up period as 
presented in Figure 2. Initial ROI starts at 26.7% in year one, then rises to an 
impressive 155.6% year five and 222.2% year seven. It means that the $45 
million start-up cost is large, but soon to be mitigated by net profits in the 
form of saving on costs and operating efficiencies. The pent-up demand is 
particularly glaring in the fifth year of the analysis, but the fact that new 
medical systems incur costs up-front before the return follows highlights the 
financial benefits of modernization over an extended timeline, as systems 
generate revenue and become less-costly over the period. 

Operational processes and technology upgrades should all focus on 
continuous optimization to maximize ROI in the implementation strategies. 
The telecommunications ecosystem can drive faster return on investment by 
embracing advanced solutions such as AI for compelling network 
management and predictive maintenance, which help keep systems growing 
and competitive. Increased profitability alongside sustainable growth can also 
be achieved by reinvesting portions of the net gains to provide more and 
better services. This positive trend of ROI highlights that modernization is not 
merely a short-term cost reduction technique but a long-term value mission 
for telecommunication providers. 

 
4.3. Service Efficiency Improvement (SEI) in Telecommunications 
When assessing the overall impact of modernization on the functioning of 
telecommunications systems, a significant metric is the Service Efficiency 
Improvement (SEI). Latency is a critical factor that enhances the user 
experience by minimizing delays for latency-sensitive applications such as 
voice calls, video streaming, and IoT communication. By modernizing network 
infrastructure, telecommunications providers can improve response times 
and data transfer rates, resulting in more reliable and seamless service 
delivery. Figure 3 illustrates the latency before and after modernization for 
various services. 

 
Figure 3. Energy Efficiency in AI-Native vs. Traditional Network Slicing Models 

for a Sustainable Approach for Smart City Operations 
 

The data in Figure 3 demonstrate a remarkable reduction in latency, 
averaging 45.5% across all service metrics. The most significant 
improvements were observed in IoT device communication and cloud 
computing access latency, both of which saw a reduction of 50%. This is 
particularly relevant for IoT applications, where low latency and real-time 
communication are imperative. Additionally, the time taken to set up a voice 
call improved by 42.9%, while latency for HD video streaming was reduced 
by 40.6%, enhancing the user experience for multimedia services. 

These findings indicate that network modernization has significantly 
improved performance, enabling telecom providers to deliver modern 
services, whether through the latest apps or services. Future deployments 
should prioritize reducing latency for time-sensitive use cases, such as 
remote healthcare and smart city infrastructure. By further integrating edge 
computing to process data closer to the source, latency reduction can reach 
its maximum capacity, making the network more responsive to support the 
next waves of innovation. The continuous improvements in service metrics 
underscore how modernization enhances both network and user 
experiences. 

 

4.4. Network Scalability Ratio (NSR) Analysis in Telecommunications Systems 
The scalability of the network is an important ability of whether the 
telecommunications system can bear more traffic and more IoT ends. Fifth-
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generation (5G) and Internet of Things (IoT) technology at the heart of 
telecom overhauls is 10 to 100 times more scalable than older systems. 
Figure 4 below further demonstrates the scalability of legacy versus 
modernized systems for varying traffic loads, describing the scenario of 
increased users and devices that modern systems can support. 
 

 
Figure 4. Network Scalability Ratio with Comparison of Legacy and 

Modernized Telecommunications Systems  
 

Figure 4 demonstrates that the Network Scalability Ratio (NSR) of 
modernized telecommunications systems is, on average, 2.38 times larger 
than that of non-modernized legacy systems. Across various traffic load 
scenarios, this indicates that modernized systems can accommodate more 
than twice the number of simultaneous users and devices compared to legacy 
systems. Under IoT device load, the NSR of 2.75 further highlights the ability 
of modern infrastructure to meet the substantial connectivity demands of IoT 
networks. 

Looking ahead, the study suggests that modernized networks are well-
equipped to accommodate the anticipated growth in both users and devices, 
particularly with the expanding rollouts of 5G and IoT ecosystems. 
Continuous efforts to improve scalability have resulted in modern systems 
offering enhanced resource availability, enabling telecommunications 
providers to better meet increasing capacity and demand requirements. With 

a strong focus on edge computing and cloud-native solutions, scalability on 
these networks will continue to advance, supporting the needs of next-
generation applications such as autonomous vehicles and smart city 
infrastructure. These findings underscore the ongoing necessity for 
investment in modern infrastructure to facilitate the exponential proliferation 
of connected devices and services. 

 
4.5. Cost-Benefit Ratio (CBR) Analysis for Modernization Components 
One of the most important metrics to consider when assessing the financial 
viability of modernization efforts in telecommunications is the Cost-Benefit 
Ratio (CBR). The CBR is used for profitability analysis by contrasting the 
costs of modernization components with the resulting benefits achieved 
throughout the process. A CBR greater than 1.0 suggests financial 
soundness, as the benefits outweigh the costs. The CBR for critical 
modernization initiatives is shown on the CBR for these loggers in Figure 5, 
showing the financial performance and return on investment for the telecom 
service providers. 
 

 
Figure 5. Packet Loss Reduction in AI-Native vs. Traditional Network Slicing 

Models for Ensuring Reliability in Smart City Communications 
 

This data shows that each specific modernization component produced a 
CBR comfortably greater than 1.0, yielding an overall average of 2.21, which 
indicates strong financial performance overall. Deployment of edge 
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computing had the highest CBR, 2.38, as it can reduce latency and offload 
traffic efficiently and thus can deliver operational benefits that are significant 
relative to its cost. Network management powered by AI registered 2.43 on 
the CBR, demonstrating efficiency and effectiveness since predictive 
analytics and automation have proven useful in minimizing downtime and 
optimizing the performance of networks. 

These results indicate that careful investment in emerging technologies 
such as edge, AI-driven network management and cloud will repay 
themselves with operational efficiencies and cost reduction. Based on this 
CBR ranking, telecommunications companies should first address these 
implemented areas, make AI and edge computing a top priority to enhance 
operational performance. The moderately robust CBR for 5G infrastructure 
deployment (2.0) further underscores the probability of continued 
investments in next-generation network technologies to underpin future 
growth. These insights underscore the fiscal benefits of upgrading telecom 
systems and the lasting value of adopting state-of-the-art resolutions. 

 
4.6. Throughput Improvement 
Key metric, the Downtime Reduction Ratio (DRR), quantifies system 
reliability and operational efficiency benefits achieved through modernization. 
In telecommunications, where service outages can have far-reaching effects 
on customer experience and business performance, this can reduce 
downtime considerably. A modernized system provides greater service 
availability by reducing the chance of routine maintenance, network failures, 
and unexpected downtimes. Figure 6 show comparison of downtime hours 
pre- and post-modernization across various operational scenarios, showing 
efficiency gains. 

 
Figure 6. Downtime Reduction Ratio (DRR) for Telecommunications 

Operations 
 

Figure 6 indicates an overall reduction of downtime during operations, 
averaging 47.4% across all test scenarios. The most significant 
improvements were observed in routine maintenance and software patching 
scenarios, with downtime reduced by half. There was also a marked decrease 
in unscheduled downtimes and network failures—two additional factors that 
enhanced overall system reliability. This reduction in downtime is crucial for 
the telecommunications sector, where any service outage, no matter how 
brief, can result in customer dissatisfaction and operational capital losses. 

The next stage of implementation should incorporate AI and ML-enabled 
predictive maintenance to further minimize unscheduled downtimes. By 
predicting system failures before they occur, these technologies allow for 
preventive maintenance, reducing the need for emergency interventions. 
Remote management systems that automate routine maintenance and 
software updates can also streamline operations, ensuring network 
availability and minimizing potential disruptions. The results clearly 
demonstrate the benefits of modernization, leading to increased service 
reliability, reduced maintenance windows, and uninterrupted service 
availability. 

 

4.7. Energy Consumption Reduction After Telecommunications Modernization 
One of the most critical concerns in telecommunications sector operations is 
energy usage, given the industry's substantial power requirements for 
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These results indicate that careful investment in emerging technologies 
such as edge, AI-driven network management and cloud will repay 
themselves with operational efficiencies and cost reduction. Based on this 
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Figure 6 indicates an overall reduction of downtime during operations, 
averaging 47.4% across all test scenarios. The most significant 
improvements were observed in routine maintenance and software patching 
scenarios, with downtime reduced by half. There was also a marked decrease 
in unscheduled downtimes and network failures—two additional factors that 
enhanced overall system reliability. This reduction in downtime is crucial for 
the telecommunications sector, where any service outage, no matter how 
brief, can result in customer dissatisfaction and operational capital losses. 

The next stage of implementation should incorporate AI and ML-enabled 
predictive maintenance to further minimize unscheduled downtimes. By 
predicting system failures before they occur, these technologies allow for 
preventive maintenance, reducing the need for emergency interventions. 
Remote management systems that automate routine maintenance and 
software updates can also streamline operations, ensuring network 
availability and minimizing potential disruptions. The results clearly 
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availability. 
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operating data centers, network facilities, and managing IoT devices. 
Modernizing telecom systems presents a significant opportunity to enhance 
energy efficiency by deploying power-efficient technologies and optimizing 
resource utilization. Figure 7 illustrates the energy consumption of key 
components before and after modernization, highlighting the reduced power 
consumption of upgraded systems and the associated environmental 
benefits. 
 

 
Figure 7. Energy Consumption Before and After Modernization in 

Telecommunications Operations 
 

Data indicate that modernization has reduced energy consumption in all 
major components of telecommunications operations by 40%. The energy 
consumption of data centers, historically significant power users, decreased 
from 600,000 kWh/year to 360,000 kWh/year, contributing significantly to total 
energy savings. Network operations and IoT device management followed a 
similar pattern, with energy reductions of 40%. This substantial reduction in 
power usage highlights the effectiveness of modernized systems, particularly 
in server optimization, virtualization, and cooling system improvements. 

Reduced energy consumption demonstrates how modernization fosters a 
more sustainable telecommunications operation by decreasing the 
environmental footprint. During implementation, companies can further 
pursue the integration of renewable energy sources such as solar or wind 
power to offset any remaining energy use, advancing towards carbon 
neutrality. Additionally, deploying advanced AI-driven energy management 

systems can enhance energy consumption patterns, allowing for automatic 
scaling of power consumption based on real-time requirements. This shift 
towards energy efficiency not only reduces operational costs but also aligns 
with broader industry initiatives focused on sustainability and environmental 
stewardship. 

This study highlights significant financial, operational, and environmental 
performance improvements driven by telecommunications innovations. The 
Total Cost of Ownership (TCO) showed a slight decrease, with greater 
savings achieved over the long term primarily due to lower operational and 
maintenance costs. The Return on Investment (ROI) has continued to 
increase gradually, reaching 222.2% by July 2026, reflecting the growing 
financial benefits of the modernization process. High-performance LTE 
(HPLTE) reduced latency by 63.0% (minimum of 52.2%) on Service Efficiency 
Improvement (SEI) with a mean of 45.5% across 10% to 90% of all network 
forms, enhancing performance across state security applications, IoT, and 
video/audio streaming. 

The Network Scalability Ratio (NSR) improved twofold, as modern 
systems could handle more than twice the users and devices compared to 
legacy systems. For example, there was a 47.4% reduction in downtime, as 
evidenced by the Downtime Reduction Ratio (DRR), which helped boost 
overall reliability. Total energy consumption across all components was also 
40% lower, underscoring the environmental benefits of the upgraded 
systems. These findings validate that modernization not only enhances 
operational efficiency but also leads to financial sustainability and a smaller 
environmental footprint. 

 
5. Discussion  
The study provides a detailed examination of the implications of digital 
transformation in the telecommunications sector, particularly focusing on the 
transition from legacy systems to modernized architectures. The results 
showed significant gains in operational efficiency, cost-effectiveness, service 
performance, scalability, and sustainability. The following section discusses 
the study's findings in comparison with previous studies while delineating 
limitations, as modernization is not without challenges. 

The study's findings align with existing literature on the advantages of 
legacy system modernization. For example, Abu Bakar et al. (2022) reported 
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information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
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Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
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operating data centers, network facilities, and managing IoT devices. 
Modernizing telecom systems presents a significant opportunity to enhance 
energy efficiency by deploying power-efficient technologies and optimizing 
resource utilization. Figure 7 illustrates the energy consumption of key 
components before and after modernization, highlighting the reduced power 
consumption of upgraded systems and the associated environmental 
benefits. 
 

 
Figure 7. Energy Consumption Before and After Modernization in 

Telecommunications Operations 
 

Data indicate that modernization has reduced energy consumption in all 
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transformation in the telecommunications sector, particularly focusing on the 
transition from legacy systems to modernized architectures. The results 
showed significant gains in operational efficiency, cost-effectiveness, service 
performance, scalability, and sustainability. The following section discusses 
the study's findings in comparison with previous studies while delineating 
limitations, as modernization is not without challenges. 

The study's findings align with existing literature on the advantages of 
legacy system modernization. For example, Abu Bakar et al. (2022) reported 



2

Special Issue   |   Winter 2025

when evaluating the quality of their data to enhance the provision of superior 
services�

Keywords: Open banking, Data quality, Delphi method, Pairwise Comparisons

1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�

Assessing the Importance of Various Dimensions of Data ...   |   Hassani et al.

3

Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�

Summer 2025

1052

that legacy system modernization in the public sector enhanced service 
delivery and operational efficiency (Abu Bakar 2022). In the 
telecommunications industry, our study found a 46.4% reduction in downtime 
and a 40% reduction in energy consumption due to modernization, resulting 
in improved reliability and sustainability. While Abu Bakar et al. (2022) focus 
on citizen-centric digital government services, our study emphasizes that 
modernization is equally vital for private-sector telecommunications 
providers, where scalability and service establishment time are critical 
determinants of success in an increasingly connected world. 

Correani et al. (2020) emphasize that successful digital transformation 
must be anchored on a clear strategy that aligns technology with business 
objectives. This study supports this perspective, as the return on investment 
(ROI) analysis shows that modernization initiatives generate long-term 
economic benefits, with ROI increasing from 26.7% in the first year to 222.2% 
in the seventh year. Correani et al. (2020) also call for agility in digital 
transformation strategies, which is reflected in our results through edge 
computing and cloud integration, both yielding high cost-benefit ratios (CBRs) 
of 2.38 and 2.33, respectively (Correani et al. 2020). 

The role of interoperability in legacy system modernization, highlighted by 
Venâncio et al. (2023), is another critical aspect resonating with our findings. 
They emphasize that modernized systems should seamlessly integrate with 
existing infrastructure to avoid disruptions (Venâncio 2023). Our study found 
that modernization reduced operational costs by 34.6%, demonstrating that 
integrating new technologies such as 5G infrastructure and AI-driven network 
management can significantly enhance efficiency without causing operational 
downtime. However, achieving interoperability requires careful planning, and 
the transformation costs ($30 million in our study) must be considered a 
necessary investment to ensure smooth integration. 

This study presents a network scalability analysis that augments Jnr's 
research on smart cities. According to Antony Jnr (2021), scaling 
infrastructure is essential for developing smart cities (Anthony Jnr 2021). Our 
results show a Network Scalability Ratio (NSR) of ≥2.38, allowing more than 
106 times the number of end-user devices and user scalability. This ability to 
scale up as needed is crucial for telecommunications providers, preparing 
them for the increased demands of IoT networks, 5G services, and smart city 
applications. 

Further research from Yanikomeroglu (2021) on the open architecture of 
wireless access provides insights into a common growth trend across the 
telecommunications industry, emphasizing the need to modernize networks 
to support future demands. Wireless networks must be enabled to support 
ever-growing numbers of devices and data streams (Yanikomeroglu 2021). 
Our findings show that modernized systems, with their scalable networks and 
reduced latency, should be able to meet these future demands, allowing 
telecommunications providers to stay competitive in the long term. 

Garcés et al. (2016) highlight the need for "white-box modernization" of 
legacy applications to ensure the transformation journey is transparent and 
comprehensible to a wide range of stakeholders. This research confirms this 
perspective, showing that telecom modernization builds robust technical 
utility and creates financial transparency with clear ROI and CBR metrics that 
validate the expenditure (Garcés et al. 2016). However, constant 
communication and inclusion between technical teams and business 
decision-makers are needed to align modernization efforts with organizational 
goals. 

Notwithstanding the favorable results elucidated in this study, several 
limitations must be acknowledged. While our analysis highlights the financial 
and operational benefits of modernization, it does not consider external 
factors such as regulatory changes, competitive pressures, or technological 
advancements that could impact the success of modernization efforts in the 
future. Variance in ROI, TCO, and operational performance not specifically 
accounted for in our model could arise due to these factors. 

The assessment is based on select components of modernization like 
edge computing, cloud integration, and 5G infrastructure. Future studies may 
broaden the scope to include other emerging technologies such as quantum 
computing, blockchain, and advanced AI models to evaluate their implications 
on telecommunications systems. This would offer a better perspective on how 
different technological developments impact broader system performance 
and business success. 

The study primarily concerns the financial and operational aspects of 
modernization. While these are important parameters in determining the 
success of digital transformation, social and ethical concerns around data 
privacy, cybersecurity, and workforce impact also need consideration. 
Chernikova et al. (2023) note that digital transformation often challenges 
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traditional management structures and established work practices, which may 
counteract change and affect modernization effectiveness. Attention to these 
human factors is crucial for making the transformation process sustainable 
and widely accepted within the organization (Chernikova 2023). 

Although this study offers invaluable conclusions on cost-efficiency and 
energy savings, it is worth noting that the long-term environmental impacts of 
modernization were not thoroughly assessed. Future studies could focus on 
analyzing the carbon footprint created by modernized telecommunications 
infrastructure, which would help evaluate sustainability perspectives beyond 
energy consumption, as suggested by Kandukuri (2019) (Kandukuri 2019). 

This study validates the significant benefits digital transformation brings to 
telecommunications, supported by existing research on the positive financial, 
operational, and sustainability impacts of modernizing legacy systems. With 
more consideration to limitations such as external market influences, 
emerging technologies, and social and ethical considerations, future research 
can present a broader picture of the long-term implications of modernization. 

 
6. Conclusions 
The article provides an analytical survey on digitalization in 
telecommunications, emphasizing the shift from legacy methodologies and 
infrastructures. The research results highlight critical aspects such as cost 
savings, operational improvements, service delivery quality, data 
management scalability, energy management, and sustainability. This study 
presents quantitative data on Total Cost of Ownership (TCO), Return on 
Investment (ROI), Service Efficiency Improvement (SEI), Network Scalability 
Ratio (NSR), Cost-Benefit Ratio (CBR), Downtime Reduction Ratio (DRR), 
and energy consumption, demonstrating the long-term value and necessity of 
systems modernization in the rapidly evolving telecommunications sector. 

Telecommunication systems exhibit a long-term return on investment. The 
ROI results reveal consistent growth, with returns increasing from 26.7% in 
the first year to over 222% by year seven. This rise indicates the long-term 
impact of modernization initiatives, as lower operational and maintenance 
costs, improved service provision, and greater scalability continue to yield 
substantial financial returns. The study also shows a remarkable 45.5% 
average latency decrease in SEI, illustrating the advantages service providers 
gain through modernization, particularly in latency-sensitive applications such 

as IoT, video streaming, and cloud computing. 
The results further indicate that modernized systems have a Network 

Scalability Ratio (NSR) 2.38 times higher than legacy systems, enabling 
telecommunications service providers to support more than twice the number 
of users and devices. This capability is urgently needed due to the 
proliferation of IoT networks, 5G services, and smart city projects. The 
average Downtime Reduction Ratio (DRR) of 47.4% underscores the high 
reliability essential for telecommunications services, preventing service 
outages and ensuring continuous availability. 

One of the key takeaways is a 40% energy savings in core 
telecommunications operations, highlighting the significant environmental 
benefits of modernization. This emphasizes the need for organizations to 
modernize not only operationally but also in alignment with their sustainability 
goals. Energy-efficient data centers, optimized network infrastructure, and 
advancements in cooling technologies all contribute to a more sustainable 
telecommunications ecosystem. 

This study is unique in its systematic investigation of modernization in 
telecommunications, considering financial, operational, and environmental 
benefits. While transdisciplinary studies have assessed various aspects of 
digital transformation outcomes, no prior studies have proposed a 
synthesized framework combining multiple metrics, such as TCO, ROI, SEI, 
NSR, CBR, DRR, and energy consumption, to establish the modernization 
impacts within a shared framework. Furthermore, this research highlights the 
importance of emerging technologies (edge computing, cloud integration, and 
AI-driven network management) in realizing these benefits, offering insights 
into the future of telecommunications systems. 

Although this study provides important insights, several limitations need to 
be addressed in future research. Firstly, the analysis heavily relies on 
financial and operational metrics, overlooking the significance of factors 
related to cybersecurity, data privacy, and workforce transformation in the 
context of digital transformation. Future research could explore the integration 
of AI and automation in telecommunications companies, including their 
implications for employees and organizational structures. Additionally, future 
studies could examine the long-term environmental effects of modernization, 
considering changes in energy consumption and the carbon footprint 
associated with infrastructure adaptation. 
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counteract change and affect modernization effectiveness. Attention to these 
human factors is crucial for making the transformation process sustainable 
and widely accepted within the organization (Chernikova 2023). 

Although this study offers invaluable conclusions on cost-efficiency and 
energy savings, it is worth noting that the long-term environmental impacts of 
modernization were not thoroughly assessed. Future studies could focus on 
analyzing the carbon footprint created by modernized telecommunications 
infrastructure, which would help evaluate sustainability perspectives beyond 
energy consumption, as suggested by Kandukuri (2019) (Kandukuri 2019). 

This study validates the significant benefits digital transformation brings to 
telecommunications, supported by existing research on the positive financial, 
operational, and sustainability impacts of modernizing legacy systems. With 
more consideration to limitations such as external market influences, 
emerging technologies, and social and ethical considerations, future research 
can present a broader picture of the long-term implications of modernization. 

 
6. Conclusions 
The article provides an analytical survey on digitalization in 
telecommunications, emphasizing the shift from legacy methodologies and 
infrastructures. The research results highlight critical aspects such as cost 
savings, operational improvements, service delivery quality, data 
management scalability, energy management, and sustainability. This study 
presents quantitative data on Total Cost of Ownership (TCO), Return on 
Investment (ROI), Service Efficiency Improvement (SEI), Network Scalability 
Ratio (NSR), Cost-Benefit Ratio (CBR), Downtime Reduction Ratio (DRR), 
and energy consumption, demonstrating the long-term value and necessity of 
systems modernization in the rapidly evolving telecommunications sector. 

Telecommunication systems exhibit a long-term return on investment. The 
ROI results reveal consistent growth, with returns increasing from 26.7% in 
the first year to over 222% by year seven. This rise indicates the long-term 
impact of modernization initiatives, as lower operational and maintenance 
costs, improved service provision, and greater scalability continue to yield 
substantial financial returns. The study also shows a remarkable 45.5% 
average latency decrease in SEI, illustrating the advantages service providers 
gain through modernization, particularly in latency-sensitive applications such 

as IoT, video streaming, and cloud computing. 
The results further indicate that modernized systems have a Network 

Scalability Ratio (NSR) 2.38 times higher than legacy systems, enabling 
telecommunications service providers to support more than twice the number 
of users and devices. This capability is urgently needed due to the 
proliferation of IoT networks, 5G services, and smart city projects. The 
average Downtime Reduction Ratio (DRR) of 47.4% underscores the high 
reliability essential for telecommunications services, preventing service 
outages and ensuring continuous availability. 

One of the key takeaways is a 40% energy savings in core 
telecommunications operations, highlighting the significant environmental 
benefits of modernization. This emphasizes the need for organizations to 
modernize not only operationally but also in alignment with their sustainability 
goals. Energy-efficient data centers, optimized network infrastructure, and 
advancements in cooling technologies all contribute to a more sustainable 
telecommunications ecosystem. 

This study is unique in its systematic investigation of modernization in 
telecommunications, considering financial, operational, and environmental 
benefits. While transdisciplinary studies have assessed various aspects of 
digital transformation outcomes, no prior studies have proposed a 
synthesized framework combining multiple metrics, such as TCO, ROI, SEI, 
NSR, CBR, DRR, and energy consumption, to establish the modernization 
impacts within a shared framework. Furthermore, this research highlights the 
importance of emerging technologies (edge computing, cloud integration, and 
AI-driven network management) in realizing these benefits, offering insights 
into the future of telecommunications systems. 

Although this study provides important insights, several limitations need to 
be addressed in future research. Firstly, the analysis heavily relies on 
financial and operational metrics, overlooking the significance of factors 
related to cybersecurity, data privacy, and workforce transformation in the 
context of digital transformation. Future research could explore the integration 
of AI and automation in telecommunications companies, including their 
implications for employees and organizational structures. Additionally, future 
studies could examine the long-term environmental effects of modernization, 
considering changes in energy consumption and the carbon footprint 
associated with infrastructure adaptation. 
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1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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Based on these findings, the next line of research could focus on more 
complex technologies and their potential to shape future telecommunications 
systems, including quantum computing and blockchain. As the industry 
evolves, these technologies could play a crucial role in the next steps of digital 
innovation, driving greater scalability, security, and efficiency. 

Future research could extend this study by exploring the relative impacts 
of various modernization approaches across different geographies and 
market segments. For instance, the specific challenges of developing regions 
may require more localized responses to modernization, particularly in 
infrastructure development and cost control. Comparative studies across 
regions and industries could provide a more nuanced understanding of the 
global implications of telecommunications modernization. 

The article illustrates that digital transformation and modernization can 
yield substantial financial, operational, and environmental benefits for 
telecommunications providers. However, continued research and innovations 
are essential to fully unlock the potential of modernized systems and address 
emerging challenges in an increasingly fast-paced digital landscape. 
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Based on these findings, the next line of research could focus on more 
complex technologies and their potential to shape future telecommunications 
systems, including quantum computing and blockchain. As the industry 
evolves, these technologies could play a crucial role in the next steps of digital 
innovation, driving greater scalability, security, and efficiency. 

Future research could extend this study by exploring the relative impacts 
of various modernization approaches across different geographies and 
market segments. For instance, the specific challenges of developing regions 
may require more localized responses to modernization, particularly in 
infrastructure development and cost control. Comparative studies across 
regions and industries could provide a more nuanced understanding of the 
global implications of telecommunications modernization. 

The article illustrates that digital transformation and modernization can 
yield substantial financial, operational, and environmental benefits for 
telecommunications providers. However, continued research and innovations 
are essential to fully unlock the potential of modernized systems and address 
emerging challenges in an increasingly fast-paced digital landscape. 
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when evaluating the quality of their data to enhance the provision of superior 
services�

Keywords: Open banking, Data quality, Delphi method, Pairwise Comparisons

1. Introduction

Due to the rapidly evolving information and digital technologies, the world is moving 
towards an open data economy (He, Huang, & Zhou, 2023)� Open data can be 
used as a tool to foster innovation and enhance financial services� Customer data 
sources in open banking can help fintech companies provide more innovative 
financial services and better facilities to customers (O’Leary et al�, 2021)� On the 
other hand, these data can also be used as a tool to increase customer trust and 
reduce fraud rates in the financial industry (Zachariadis, 2020)� Therefore, it is 
critical to maintain the accuracy, integrity, and privacy of this data� For the effective 
utilization of open data in open banking, solutions have been proposed to manage 
and uphold quality and privacy� Some of these solutions are (Sullivan, Miller, & 
Montes, 2021)�

�	The use of modern technologies to protect the customers’ privacy, such as 
information encryption and cloud servers;

�	Creating detailed and transparent policies for managing open data and 
protecting customer privacy;

�	Providing training to banking employees and fintech companies regarding 
customer privacy and open data management;

�	Creating effective systems for managing customer consent in open banking 
and maintaining privacy;

�	Creating effective systems to manage access to open data and control access 
to this data;

�	Creating effective systems to manage security risks and maintain the security 
of open data;

�	Creating effective systems for managing and maintaining the quality of open 
data and ensuring the accuracy and correctness of these data�

Assessing the Importance of Various Dimensions of Data ...   |   Hassani et al.

3

Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

Accordingly, one of the most well-known and cited frameworks in the field of 
data quality, Wang and Strong’s framework (1996), has been used as the basis 
for investigating the dimensions of data quality in the field of open banking� In this 
framework, fifteen dimensions of data quality are defined across four categories� 
In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�

Table 1. Dimensions of data quality, their definitions and categories  
(Wang & Strong, 1996)

Category Dimension Definition of the dimensions

Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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